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1.0 INTRODUCTION 

1.1 EXECUTIVE SUMMARY 

An Expanded Site Inspection (ESI) and Phase I Remedial Investigation (RI) have been performed 

at SEAD-59, the Fill Area West of Building 135, and at SEAD-71, the Alleged Paint Disposal 

Area, at the Seneca Army Depot Activity (SEDA) in Romulus, NY. This Action Memorandum 

presents the proposed plan for conducting a time-critical removal action at SEADs-59 and 71 to 

eliminate contaminants that have been identified in the soil that represent a potential threat to the 

environment and neighboring populations. This removal action is considered time-critical 

because of the increased potential for exposure of workers and other re-users now present at the 

depot. The presence of drums and other containers and the uncertainty of their contents is also 

justification for a removal action at both sites. 

Since the historic military mission of the depot has been terminated, the depot has officially been 

closed by the Department of the Defense (DoD) and the US Army. In accordance with provisions 

of the DoD's Base Realignment and Closure (BRAC) process, the land and the facilities of the 

former depot have been surveyed and evaluated, and prospective beneficial uses of the facility 

have been identified. Portions of the depot are now being released to the public and private 

sectors for reuse under the BRAC process. As portions of the former depot are released for other 

beneficial uses, increased access is afforded to all portions of the former depot, resulting in an 

increased potential for exposure to any residual chemicals that are present at former solid waste 

management units (SWMUs) remaining at the depot pending clean-up. Therefore, the goal of the 

proposed t ime-critical removal action at SEADs-59 and 71 is to eliminate and contain an 

identified source of residual chemical materials in the soil to remove or at least lessen the 

magnitude of the potential threat that it represents to surrounding populations and the 

environment. 

The test pitting investigations at SEADs-59 and 71 have confirmed the presence of 55-gallon drums 

and other containers at both sites. The presence of such buried objects is of concern since the nature 

of the contents is unknown. The uncertainty of the contents of the buried items that may remain in 

the disposal area and at geophysical anomalies and the contamination in soils and groundwater are 

considered justification for perfonning removal actions at SEADs-59 and 71. While remov11-I of 

drums, paint cans, and other containers is the focus of the planned removal actions for both sites, the 

potential for contamination to be present in the soils and groundwater that surround these items will 

also be addressed by this action. 
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This Action Memorandum presents the selected removal action that was developed in accordance 

with the Federal Facility Agreement and the Comprehensive Environmental Response, 

Compensation and Liability Act of 1980 (CERCLA) as amended by the Superfund Amendments 

and Reauthorization Act of 1986 (SARA) and the National Contingency Plan. Based upon the 

results of these investigations, it is recommended that the soil and debris at both sites be selectively 

removed, contained, and disposed of at an off site permitted waste landfill. Groundwater will be 

pumped out of the excavation area and treated as part of the removal action. This removal action 

is intended to be the final remedy for both sites. 

For SEAD~59, it is recommended that 23,085 cubic yards of soil and geophysical anomalies be 

removed from the fill area and selected areas south of the access road. For SEAD-71 , it is 

recommended that 871 cubic yards of geophysical anomalies and soils exceed ing the soil clean up 

goals be removed from the site. The excavated materials exceeding the soil cleanup goals would be 

transported to, and disposed of at an off-site facility. The extent of the area requiring excavation 

will be confirmed via sampling and analysis, and once completed, the excavations will be refilled 

with excavated soil with concentrations less than the soil clean up goals and re-contoured to match 

the existing terrain characteristics. 

1.2 PURPOSE, SCOPE, AND OBJECTIVES 

This Action Memorandum has been prepared for the Fill Area West of Building 135 (SEAD-59) and 

the Alleged Paint Disposal Area (SEAD-71) at the Seneca Army Depot (SEDA) by Parsons 

Engineering Science (Parsons ES) in support of the proposed time-critical removal action at SEADs-

59 and 71. Parsons ES has been retained by the United States Army Corps of Engineers (USA CE) 

Huntsville Division as part of their remedial response activities under the Comprehensive 

Environmental Responsibility, Compensation, and Liability Act (CERCLA) to perform these 
activities. 

The purpose of this action memorandum is to describe the need for and the decision process leading 

to the proposed time critical removal action at SEADs-59 and 71. The primary objective of the 

removal action is to eliminate or significantly reduce the potential for human or environmental 

exposure to contamination through uncontrolled releases of benzene, toluene, ethylbenzene, and 

xylenes (BTEX), total petroleum hydrocarbons (TPH), polyaromatic hydrocarbons (PAHs), and 

metals to groundwater from contaminated soi ls. A Decision Document was prepared to evaluate the 

various remedial options for the site, and to select the best option. The Decision Document is 
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included as Appendix A. 

This work is based primarily upon the data collected during the Expanded Site Inspection (ESI) and 

Remedial Jnvestigation (RI) conducted at SEADs-59 and 71 and is supported by the following 

documents: Draft Phase I Remedial Investigation (RI) at SEAD-59 and SEAD-71 (Parsons ES, 

1998) and the Project Scoping Plan for Performing a CERCLA Remedial Investigation I Feasibility 

Study at SEAD-59 and 71 (Parsons ES, 1997) which is based on the findings in the Expanded Site 

Inspection Report for Seven Low Priority AOCs - SEADs 60, 62, 63, 64 (A, B, C, and DJ, 67, 70, and 

71 (Parsons ES, 1995a) and the Expanded Site Inspection Report for Eight Moderately Low Priority 

AOCs - SEADs 5, 9, 12 (A and BJ, 43, 56, 69, 44 (A and BJ, 50, 58, and 59 (Parsons ES, 1995b). 

Activities conducted as part of the ESI and RI included: (I) seismic, electromagnetic, and ground 

penetrating radar (GPR) surveys, as well as test pits, to determine groundwater flow direction and 

the exact location of the miscellaneous burial pits, (2) soil borings to gather stratigraphic 

information, (3) soil samples from borings and test pits for analytical testing, (4) soil gas surveys, 

(5) construction and sampling of overburden groundwater monitoring wells, (6) groundwater 

sampling for analytical testing. 

The time-critical removal action, which w ill be completed as a result of this Action Memorandum, is 

intended to incorporate the necessary measures for removal site closeout. The outcome of this action 

will then be incorporated into the final Record of Decision (ROD) document. If follow ing an 

evaluation of risk, unacceptable risk remains, additional remedial actions may be considered. 

1.3 STATUTORY AUTHORITY 

Authority for responding to releases or threats of releases from a hazardous waste site is addressed 

in section I 04 of CERCLA, as amended. The Army has been delegated the response authority for 

Army sites, whether or not the sites are on the National Priorities List of the U .S. Env ironmental 

Protection Agency (EPA). Under CERCLA Section 104(b), the Army is authorized to investigate, 

survey, test, or gather other data required to identify the existence, extent, and nature of 

contaminants, including the extent of danger to human health or welfare and the environment. In 

addition, the Army is authorized to undertake planning, engineering, and other studies or investi

gations appropriate to directing response actions that prevent, limit, or mitigate the risk to human 

health or welfare and the environment. 
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1.4 SITE CONTACTS 

The project managers for this removal action are: 

Seneca Army Depot 

Mr. Steven Absolom 

Environmental Coordinator, DEH 

Seneca Army Depot 

Romulus, New York 14541-5001 

Parsons Engineering-Science 

EPA, Region 2 

Mr. Michael Duchesneau, P.E. 

Project Manager 

Parsons Engineering-Science 

30 Dan Road 

Canton, Massachusetts 02021 

Mr. Julio Vazquesz 

Project Manager 

U.S. Environmental Protection Agency (EPA), Region 2 

Emergency & Remedial Response Division 

290 Broadway, 18th Floor, E-3 

New York, NY I 0007-1866 

New York Department of Environmental Conservation 

Ms. A licia Thorne 

Division of Hazardous Waste Remediation 

New York State Department of Environmental Conservation (NYSDEC) 

Room 208 

50 Wolf Road 

Albany, NY 12233-70 I 0 
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2.0 SITE CHARACTERIZATION 

2.1 BASE DESCRIPTION AND IDSTORY 

This section provides a brief overview of SEDA and the conditions at Fill Area West of Building 

135 (SEAD-59) and the Alleged Paint Disposal Area (SEAD-71). The site was evaluated in 1994 as 

part of an Anny effort to determine the conditions at several SWMUs that were considered to 

potentially pose a threat to human health and the environment. A more detailed discussion can be 

found in the Draft Final Project Scoping Plan for Performing a CERCLA Remedial Investigation I 

Feasibility Study (RJIFSJ at the Fill Area West of Building 135 (SEAD-59), and the Alleged Paint 

Di:,posal Area (SEAD-71), February 1997, as well as the Expanded Site Inspection - Seven Low 

Priority A OCs SEADs 60, 62, 63, 64 {A,B,C, and DJ, 67, 70, and 71, April 1995, and Expanded 

Site Inspection - Eight Moderately Low Priority AOCs SEADs 5, 9, 12 (A and BJ, 43, 56, 69, 44 

(A and B), 50, 58. and 59, December 1995, and Draft Phase I Remedial Investigation {RI) at the 

Fill Area West of Building 135 (SEAD-59), and the Alleged Paint Disposal Area (SEAD-71), July 

1998. 

The SEDA facility is situated on the western flank of a topographic high between Cayuga and 

Seneca lakes in the Finger Lakes region of central New York (Figure 2-1 ). The 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. The post generally consists of an elongated central area for 

storage of ammunitions and weaponry in Quonset-style buildings, an operations and administration 

area in the eastern portion, and an army barracks area at the north end of the depot. The base was 

expanded to encompass a 1,524-rneter airstrip, formerly the Sampson Air Force Base. 

\ 
1 

The n,;55;011 of the SEDA has been pr;madly the management of munh;ons. Currently, SEDA ;, 

used for the fo llowing purposes: (I) receiving, storing, and distributing ammunition and explosives, 

.._, ~ 2) providing receipt, storage, and distribution of items that support special weapons, and (3) 

~ \)- \\performing depot-level maintenance, demilitarization, and surveillance on conventional ammunition 

~ -~~{and special weapons. The depot formerly employed approximately 1,000 civilian and military 

fl.. . personnel. Within the last year, the facility has undergone a downsizing and no longer houses a 

~-M large contingent of military personnel. 

SEAD-59 (Fi ll Area West of Building 135) is located in the east-central portion of SEDA. The 

site encompasses an area along both sides of an unnamed dirt road which is the access road to 
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Building 311 and runs perpendicular to the south side of Administration Avenue terminating at 

Building 311 (Figures 2-2 and 2-3). SEAD-59 is comprised of two areas, one area located north 

of the access road to Building 311 and one area located to the south of the road. Each area is 

characterized by different topography with the area to south of the road being relatively flat and 

sloping gently to the west and the area to the north of the road containing a fill area with 

approximately IO feet of relief. 

The entire western border of the site is defined by ~ north-south trending drainage ditch. A 

drainage swale that flows east to west parallels the railroad tracks that form the northern 

boundary of SEAD-59. At the northwestern corner of the site, the drainage swale turns to the 

north and flows under the railroad tracks. Drainage ditches are also located on each side of the 

access road to Building 311 and flow from east to west into the drainage ditch in the western 

portion of the site. 

SEAD-59 was used for the disposal of construction debris and oily sludges. SEDA personnel 

have indicated that there may be a large quantity of miscellaneous "roads and grounds" waste 

buried at the site. It is not known when the disposal took place. 

SEAD-71 (Alleged Paint Disposal Area) is located in the east-central po11ion of SEDA. The site 

is located approximately 200 feet west of 4th Avenue near Buildings 127 and 114 (Figures 2-2 

and 2-4). The entire site is approximately 3 50 feet by I 00 feet and bounded on the north and 

south by railroad tracks serving Buildings 114 and 127. A chain-link fence borders the east side 

of the site. The topography is relatively flat with a gentle slope to the southwest. 

It is rumored that paints and/or solvents were disposed of in burial pits at SEAD-71 . It is not 

known what other activities occurred here. No dates of disposal are available nor is there any 

informatio,n on the number of suspected disposal pits. 

2.2 SITE-SPECIFIC GEOLOGY 

2.2.1 SEAD-59 

Based on the results of the drilling program conducted for the EST at SEAD-59, fill material, till, 

weathered dark gray shale, and competent gray-black shale are the four major geologic units 

present on-site. At most of the boring locations very little topsoil was present. Several of the 

P:\P!T\Projects\SENECA \S5971 ECC\ACTMEM\Drafl\SECT2b.DOC 
June 2001 

Page 2-2 



Seneca Anny Depot Activity Draft Action Memorandum - SEADs 59 and 71 

borings were dri lled on a gravel surface, and no topsoil was encountered at these locations. 

Fill material was encountered in the borings located within the fill area north of the access road. 

The fill was lithologically similar to the till in that it was characterized as silt with minor 

components of sand and shale fragments, but was different from the till in color, which tended to 

be gray brown or tan, and by the presence of gravel, asphalt, wood and other organic material. 

The fill was found up to a depth of 10.5 feet. 

The till was characterized as light brown in color and composed of silt, very fine sand, and clay, 

with minor components of gray-black shale fragments. Larger shale fragments (rip-up clasts) 

were observed at some locations at the top of the weathered shale. The thickness of the till 

ranged from 3.1 to 8.6 feet. 

The weathered shale that forms the transition between till and competent shale was encountered 

at five of the nine boring locations. Competent gray-black shale was observed at two spots at 8.0 

and I 0.5 feet below grade, respectively. At the remaining boring locations bedrock was inferred 

from the point of auger or spoon refusal at depths ranging from 9.5 to 20.5 feet below grade. 

2.2.2 SEAD-71 

Based on the results of the subsurface exploration conducted for the ES] at SEAD-7 I , till, 

calcareous weathered shale, and competent shale are the three major types of geologic materials 

present on-site. The till in the storage area was characterized as o live gray clay with little si lt, 

very fine sand, and shale fragments (up to I inch in diameter) and ranged in thickness between 

4.7 and 7.8 feet. In the southern section of the storage area, the till consisted of light brown s ilt 

with little clay and trace amounts of shale fragments (up to I inch in diameter). Large shale 

fragments (rip-up clasts) were observed at or near the till/weathered shale contact at all soil 

boring locations. In the western half of the site, the till consisted of olive gray silt and was found 

to be approximately 4 feet thick. 

The weathered shale that forms the transition between the till and competent shale was 

encountered at all soil boring and test pit locations. The depth of the weathered shale ranged 

from 4.7 to 8.3 feet below ground surface. Competent, calcareous gray shale was encountered at 

depths between 5.2 and 9.4 feet below ground surface. 
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2.3 SITE-SPECIFIC HYDROLOGY AND HYDROGEOLOGY 

2.3.1 SEAD-59 

Surface water flow from precipitation events is controlled by local topography. The area to the 

south of the access road slopes gently to the west. Surface water flow in this area is to the west 

and it is likely to be captured by the north-south trending drainage swale located in the western 

portion ofithe site and by the drainage ditch which parallels the south side of the access road. 

In the area north of the access road, a hill composed of fill material has approximately IO feet of 

vertical relief. To the west, the hill slopes steeply to the north-south trendirng drainage swale, 

which flows north and eventually flows under the railroad tracks north of the site. To the north, 

the hill slopes to a sustained drainage ditch approximately two feet deep. This ditch originates 

east of the site near Building 128 and flows west paralleling the railroad tracks and the northern 

boundary of SEAD-59. At the northwestern corner of the site, the drainage swale flows north 

under the railroad tracks. To the east, the hill slopes downward to a graded gravel surface used 

for storing large equipment. Surface water from this area also drains into the northern drainage 

swale, flowing along the northern boundary of the site, as described above. To the south, the hill 

slopes to the access road that runs through the site. Surface water from this southern portion of 

the hill drains into the drainage ditch that parallels the access road on the north side. This 

drainage ditch flows west and intersects the north flowing drainage ditch in the western portion of 

SEAD-59. 

Based on the data collected during the ES!, the groundwater flow direction is primarily southwest 

across SEAD-59. 

2.3.2 SEAD-71 

Surface water flow from precipitation events is controlled by local topography, although there is 

little topographic relief on the site. There are no sustained surface water bodies on-site. In the 

fenced storage area located in the eastern half of the site, the area is covered with asphalt, which 

provides an impermeable surface resulting in an increased amount of surface water runoff from 

the site. Based on topographic relief, surface water flow is to the southwest toward the SEDA 

railroad tracks (to the south), which are topographically lower than the site. 
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Based on the data collected during the EST, the groundwater flow direction in the till/weathered 

shale aquifer on the site is to the west-southwest. 

2.4 LAND USE 

The SEDA is situated between Seneca Lake and Cayuga Lake and encompasses portions of 

Romulus and Varick Townships. Land use in this region of New York is largely agricultural, with 

some forestry and public land (school, recreational and state parks). The most recent land use report 

is that issued by Cornell University (Cornell 1967). This report classifies in further detail land uses 

and environments of this region. Agricultural land use is categorized as inactive and active use. 

Inactive agricultural land consists of land committed to eventual forest regeneration, land waiting to 

be developed, or land presently under construction. Active agricultural land surrounding SEDA 

consists largely of cropland and cropland pasture. 

Forest land adjacent to SEDA is primarily under regeneration with sporadic occurrence of mature 

forestry. Public and semi-public land use surrounding and within the vicinity of SEDA includes 

Sampson State Park, Willard Psychiatric Center, and Central School (at the Town of Romulus). 

Sampson State Park entails approximately 1,853 acres of land and includes a boat ramp on Seneca 

Lake. Historically, Varick and Romulus Townships within Seneca County developed as an 

agricultural center supporting a rural population. However, increased population occurred in 1941 

due to the opening of SEDA. Population has progressed since then largely due to the increased 

emphasis on promoting tourism and recreation in this area. 

The 10,587-acre SEDA facility was constructed in 1941 and has been owned by the United States 

Government and operated by the Department of the Army (DOA) since that date. From its inception 

in 1941 until 1995, SEDA's primary mission was the receipt, storage, maintenance, and supply of 

military items, including munitions and equipment. The Depot's mission changed in early 1995 

when the Department of Defense (DOD) recommended closure of the SEDA under its Base 

Realignment and Closure (BRAC) process. This recommendation was approved by Congress on 

September 28, 1995 and the Depot is scheduled for closure by July 2001. 

In accordance with the requirements of the BRAC process, the Seneca County Board of 

Supervisors established the Seneca Army Depot Local Redevelopment Authority (LRA) in 

October 1995. The primary responsibility assigned to the LRA was to plan and oversee the 

redevelopment of the Depot. The Reuse Plan and Implementation Strategy for Seneca Army 
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Depot was adopted by the LRA and approved by the Seneca County Board of Supervisors on 

October 22, 1996. Under this plan and subsequent amendment, areas within the Depot were 

classified as to their most likely future use. These areas included: housing, institutional, 

industrial, an area for the existing navigational LORAN transmitter, recreational/conservation and 

an area designated for a future prison. The LRA has established that the area including SEAD-59 · 

t;-_ and SEAD-71 will be used for Planned Industrial Development. . At the time when the SEDA 
~ \j_,, J-v-; . __ f.,..a_c_il_ity-:--:--is-=-· _re .... _ l_inquished by_the Anny,- the-Ar.my-w~U--ensur.e thaLboth sites_c~ ~l ?e used for tlie 

~ ,...- intended purpose. - ---

2.5 CONT AMINA TI ON ASSESSMENT 

Geophysical surveys and test pits were performed during the ESJ and RJ to identify burial sites at 

SEAD-59 and 71. Soil (surface, subsurface), soil gas, and groundwater were collected and analyzed 

as part of the investigations {Appendix A). The results are presented in the Draft. Phase I Remedial 

Investigation (RI) SEAD-59 and SEAD-71 , the ES! Report for Seven Low Priority AOCs - SEADs 

60, 62. 63, 64 (A, B, C, and D}, 67, 70, and 71 (Parsons ES, 1995a) and the Expanded Site Inspection 

- Eight Moderately Low Priority AOCs SEADs 5, 9, 12 (A and BJ, 43, 56, 69, 44 (A and B), 50, 58, 

and 59, December 1995. The fo llowing sections summarize the nature and extent of contam ination 

identified at these sites. 

2.5.1 Soil Gas Survey 

2.5.1.1 SEAD-59 

A total of 241 soil gas points were sampled and analyzed during the Phase 1 RI investigation at 

SEAD-59. This sampling effort revealed one large area and four smaller areas of elevated total 

volatile organic compounds (VOCs) (Appendix A). The larger area of elevated soil gas 

encompasses most of SEAD-59, extending from north of the unnamed dirt road to the west of the 

60,000 gallon oil storage tank, including the mounded fill area. The highest soil gas hits were 

within the boundaries of the fill area. Maximum total VOC hits of greater than 10 ppmv were 

observed at three separate locations within the fill area. The four smaller areas of elevated soil 

gas containing VOCs were detected in an area southeast of the fill area, an area directly southwest 

of the fill .area, another area south of the fill area, and an additional area northwest of the fill area. 
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2.5.1.2 SEAD-71 

A soil gas :survey has not been performed at SEAD-71. 

2.5.2 Geophysics 

2.5.2.1 SEAD-59 

Four seismic refraction profiles were performed, during the ES!, on 4 lines positioned a long each 

boundary line of SEAD-59. The seismic re~raction profiles detected 5 to IO feet of 

unconsolidated overburden (1,050 to 1,730 ft/sec) overlying bedrock (I 0,500 to 15,500 ft/sec). 

Saturated overburden was not detected by the seismic survey due to limited thickness of the 

saturated overburden. The elevations of the bedrock surface indicated that the bedrock sloped to 

the west, generally fo llowing the surface topography. Based upon the results of the seismic 

survey, the groundwater flow direction was also expected to be to the west, following the slope of 

the bedrock surface. 

Electromagnetic (EM-31 , EM-61) surveys were perfonned for the ESI and the Phase I RJ at SEAD-

59 to delineate the limits of the landfill and to identify locations where metallic objects were buried 

(Appendix A). The ES! EM-3 1 survey detected eight anomalies of unknown origin, though no 

clearly defined boundaries of the large fill area in the northeastern portion of the EM grid could be 

determined based upon the geophysical results. The electromagnetic (EM-61) survey performed for 

the Phase J RI at SEAD-59 detected 39 localized anomalies which could not be attributed to surface 

features and are due to unknown buried sources. 

Ground penetrating radar (GPR) data were acquired for the ESI at SEAD-59. A small disposal pit 

was detected in the southeastern portion of the area investigated. Twelve of the 17 suspected 

buried metallic object locations revealed by the GPR survey were situated within the suspected 

disposal area in the northeastern quadrant of SEAD-59. Ten of the GPR anomaly locations were 

e ither situated over a localized EM anomaly or within 15 feet of a localized EM anomaly. 

GPR data were also acquired for the Phase I RI at SEAD-59 over each distinct EM-6 1 anomaly to 

provide better characterization of the suspected metallic sources. Test pit locations were selected 

based on GPR data indicating the strongest presence of disposal pits or debris. 
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2.5.2.2 SEAD-71 

Four seismic refraction profiles were performed as part of the geophysical investigations for the 

ESI on four lines positioned along each boundary line of the storage area in the eastern half of 

SEAD-71. The seismic refraction profiles detected 6 to 9 feet of unconsolidated overburden 

(1,125 to l,500 ft/sec) overlying bedrock (12,800 to 16,200 ft/sec). Saturated oyerburden was not 

detected by the seismic survey due to limited thickness of the saturated overburden. The 

elevations of the bedrock surface indicated that the bedrock slopes to the west, generally 

following the surface topography. Based on the results of the seismic survey, the groundwater 

flow direction is also expected to be to the west, following the slope of the bedrock surface. 

An EM-3 I survey was performed for the ESl at SEAD-71 in the western half of the site to help 

locate the burial pits (Appendix A). Interferences from many cultural effects along the perimeter 

of the surveyed area complicated the interpretation of the data. A review of the EM-31 data from 

SEAD-71 revealed one area, in the south central portion of the grid, where both the apparent 

conductivity and the in-phase response decreased noticeably. One other area of increased 

apparent ground conductivity measurements was detected along the west-central portion of the 

grid, however, an associated in-phase response was not observed. 

GPR data was acquired for the ESI at SEAD-71. The data from these surveys revealed an 

underground utility line or conduit running northwest - southeast across the northeastern corner of 

the storage compound. One area of anomalous subsurface reflections, typical of reflections from 

metallic objects, was detected in the south-central portion of the storage compound. The GPR 

survey conducted in the area west of the storage compound revealed five localized anomalies and 

three zones with multiple anomalies. The source of these EM-31 and the GPR anomalies was 

identified during test pit excavations as construction debris composed of chain link fencing, sheet 

metal, asphalt, and a crushed, yellow, twenty gallon drum. Weathered shale, encountered at a 

depth of 5.5 feet, limited any further advancement of the excavation. There were no readings 

above background levels (0 ppm of organic vapors and I 0-15 micro rems per hour of radiation) 

during the excavations. 

GPR data were also acquired for the Phase 1 Rl at SEAD-71. Test pit locations were selected based 

on GPR data indicating the strongest presence of disposal pits or debris. 
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2.5.3 Test Pitting Program 

2.5.3.1 SEAD-59 

A total of24 test pits were excavated at SEAD-59 to investigate the nature of the geophysical and 

soil gas anomalies and to collect chemical data to identify the presence of constituents of concern. 

The excavated debris consisted of concrete, asphalt, metal, wood, chain link fenc ing, 55-gallon 

drums, and paint cans. Areas of petroleum hydrocarbon stained and paint stained soils were also 

detected. 

2.5.3.2 SEAD-71 

A total of six test pits were excavated at SEAD-71 to characterize the source of the geophysical 

anomalies. One test pit revealed oil stained soils. The excavated debris consisted of construction 

debris composed of chain link fencing, sheet meta l, asphalt, stone slabs, bricks and piping. A 

crushed. yellow, twenty gallon drum and railroad ties were also found. 

2.5.4 Summary of Affected Media 

2.5.4.1 SEAD-59 

The ES! and Phase I RJ conducted at SEAD-59 identified several areas which have been impacted 

by releases of volatile organic compounds, semivolatile organic compounds, total petroleum 

hydrocarbons, and to a lesser extent, heavy metals. 

Soil Data 

Sampling conducted in SEAD-59 indicated impacts to soils from volatile organic compounds, 

semivolatile organic compounds, total petroleum hydrocarbons, and to a lesser extent, metals. A 

total of20 soil samples were collected from soil borings and test pits as part of the ESI for SEAD-

59. A total of I 05 samples were collected during the Phase I RJ for field screening and 34 of 

those samples were sent to the laboratory for confirmatory analysis. 

In the fill area, polyaromatic hydrocarbon (PAH) compounds were found i11 surface soil and 

subsurface soi l samples at concentrations exceeding the criteria specified in the Technical and 
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Administrative Guidance Memorandum (TAGM): Determination of Soil Cl.eanup Objectives. 

Total petroleum hydrocarbons were detected in the majority of the soil samples collected from the 

fill area. Jn the area directly southwest of the fill area, there is both physical and chemical 

evidence of the presence of hydrocarbons. In the area south of the fill area, several paint cans 

containing paint were found. BTEX constituents were detected in the sample from this location 

at concentrations exceeding the associated T AGM criteria and Cleanup Levels (NYSDEC, 1992). 

Figure 2-5 presents the distribution of total xylenes detected at the site. Xylene was selected as 

an indicator of BTEX since it was found at the majority of locations where BTEX compounds 

were detected. Figure 2-6 presents the distribution of benzo[a]pyrene, chosen as an indicator 

chemical for PAHs. 

Groundwater Data 

The analytical results of the groundwater analyses (Appendix A) indicate that the groundwater at 

SEAD-59 has been moderately impacted by total petroleum hydrocarbons and, to a lesser extent, 

by metals and semivolatile organic compounds. Total petroleum hydrocarbons were detected at 

low concentrations in each of the downgradient groundwater samples, and were undetected in the 

upgradient groundwater samples. Iron and sodium were detected at concentrations above their 

associated groundwater criteria in both the upgradient and the downgradient groundwater 

samples. Thallium was found in the upgradient and one downgradient groundwater sample at 

concentrations above the federal MCL. Manganese was found in one downgradient sample at a 

concentration above the state groundwater criteria. One SVOC was reported at estimated 

concentrations above groundwater T AGM. 

The results of the ESI have identified significant releases of BTEX and PAH compounds in the 

materials comprising the fill area and disposal pits at SEAD-59. It is important to note that trace 

quantities of total petroleum hydrocarbons detected in the fi ll materials are presumably being 

leached into the groundwater beneath the site. Therefore, the data suggest that affected media at 

SEAD-59 may have the potential to impact the modeled receptors. 

2.5.4.2 

Soil and groundwater were sampled as part of the ESI conducted at SEAD-71 i.n 1994. Soils were 

also sampled as part of the Phase I RI conducted in 1998. Sampling and analyses were based 

upon historical usage of the area for the disposal of paint and solvents. The results of this 
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investigation were detailed in the ESI and Phase I RI reports (Parsons ES, Apri~ 1995, July 1998). 

To evaluate whether each media (soil and groundwater) is being impacted, the chemical analysis 

data were compared to available New York State and Federal standards, guidelines, and criteria. 

Only those state standards which are more stringent than federal requirements were used as 

criteria. 

Soil Data 

A total of 21 surface soil samples were obtained for chemical analysis as part of the Phase I RI for 

SEAD-71. Nine soil samples were collected from 4 test pits and screened for BTEX compounds 

using immunoassay field screening tests. Five test pit soil samples from the 4 test pits were sent 

to the laboratory for chemical analysis. 

The Phase l R1 confirmed the findings of the ESI conducted at SEAD-71. No burial pit for paint 

and solvents was uncovered during either investigation, although the investigations did indicate 

the soils at SEAD-71 have been impacted by the waste materials which have been disposed of in 

at least one disposal pit on site. At three test pit locations, polynuclear aromatic hydrocarbons 

(PAHs) were present at concentrations exceeding the criteria specified in the Technical and 

Administrative Guidance Memorandum (TAGM): Determination of Soil Cleanup Objectives and 

Cleanup Levels (NYSDEC I 992). Heavy metals concentrations above the associated criteria 

values were also present in these three test pits. There is c lear evidence that surface soi Is at 

SEAD-71 have been impacted by waste materials disposed in the area. Both PAHs and heavy 

metals were detected above their associated criteria in every surface soi l sample collected during 

the Phase I RI. Figure 2-7 presents the benzo[ a)pyrene concentrations detected at SEAD-71. 

Benzo[a]pyrene was selected as the indicator chen~ical for PAHs. 

Groundwater Data 

Groundwater at the site has not been significantly impacted. Metals were the only constituents 

detected, with a total 20 for SEAD-71. Out of the 20 metals found, five (aluminum, iron, lead, 

manganese, and thallium) were detected at concentrations above the lowest associated state o r 

federal criteria (Appendix A). 
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2.6 STATE AND LOCAL ACTIONS TO DATE 

There have been no related state or local actions to date at the SEAD-59 and 71. However, state and 

local authorities have been active in reviewing the ESI work plans and reports, and have provided 

oversight for the field work. 

2.7 POTENTIAL FOR CONTINUED STATE/LOCAL RESPONSE 

There are no known plans for state or local response at the site. The removal action proposed in this 

action memorandum will be conducted by the Army. State authorities will continue to be given the 

opportunity to review and comment on site documents. 
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3.0 THREATS TO PUBLIC HEALTH, WELFARE OR THE ENVIRONMENT; 

STATUTORY AND REGULATORY AUTHORITIES 

The removal action program discussed in this action memorandum is proposed to address the 

potential threats discussed below. 

3.1 THREATS TO PUBLIC HEAL TH OR WELFARE 

A streamlined risk assessment (or mini-risk assessment) was conducted to determine the extent of 

human risk posed by the contaminants present at SEAD-59 and SEAD-71 (see Section 3 of 

A ppendix A). Likely future receptors included an industrial worker, construction worker, trespasser 

(child), and on-site day care worker and child. A residential receptor was also considered for 

comparative purposes only. Future residential use of the land is highly unlikely. 

For SEAD-59, the total cancer risk from all exposure routes is within the EPA target range for all 

receptors ( less than I x IO -4). Likewise, the total non-cancer hazard index from all exposure 

routes is less than one for all receptors. 

For SEAD-7 I, the total cancer risk from all exposure routes is with in the EPA target range for all 

receptors except for the future day care center worker, future day care center child, and the future 

resident. The cancer risk of the day care center worker, based on RME, is SxI0-4. The value 

based on CT drops to 6x I o-5, which is within the target range for cancer risk. The cancer risk of 

the day care center child based on RME is Ix I o-3 and based on CT is 2xl o-4. The elevated risk 

for both receptors is primarily due to the ingestion of onsite soils with benzo[a]pyrene and 

dibenz[a,h]anthracene being the most significant risk contributors. For the resident, the total 

lifetime cancer risk based on RME is 2xlo-3. The total lifetime cancer risk CT value of2xJo-4 

also exceeds the EPA target range. Both of the elevated cancer risk values are primarily due to 

the childhood ingestion of soil. The adult ingestion of soil is a lso a significant contributor to the 

elevated RME risk value. Benzo[a]anthracene, benzo[a]pyrene, and dibenz[a,h]anthracene are 

the compounds which most contribute to the elevated risk. The total non-cancer hazard index 

(Hl) based on the RME exceeds one for the industrial worker (Hl=4), day care center worker 

(H1=4) the day care center child (H1=9), the adult resident (HI=S), and the child resident (Hl= I 3). 

These values decrease based on the CT but still exceed one for all of the previously mentioned 

receptors (industrial worker (Hl=3), day care center worker (H1=3), day care center child (l-Il=8), 

adult resident (H1=2), and child resident (H1=6)). The e levated hazard index for all receptors is 
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due solely to ingestion of groundwater, with iron, manganese, and aluminum being the most 

significant risk contributors. 

3.2 THREATS TO THE ENVIRONMENT 

An ecological mini-risk assessment was performed for SEAD-59 and SEAD-71 (see Section 3 of 

Appendix A). The deer mouse, short-tailed shrew, and Ameri7an robin were considered as 

receptors. Only terrestrial receptors were considered in the ecological mini-risk assessment since 

there is no evidence of aquatic receptors at both sites. Exposure to terrestrial receptors is from 

surface soils at the sites. 

SEAD-59 

For SEAD-59, the potential effects of the exposure of deer mice, short-tailed shrews, or American 

robins to the COPCs detected in surface soils (0 to 2 feet bgs) were estimated by computing 

hazard quotients for each species and chemical pair. EPCs used in the HQ calculations are equal 

to the maximum and mean concentrations. Inorganic analytes present at background levels were 

e liminated from the risk assessment. Background samples were excluded from the calculation of 

EPCs. The NOAEL HQs for all constituents found in shallow soil were less than one, with the 

exception of those listed below: 

Compound Deer Mouse 

Max Mean 

Benzene <] <] 

Ethyl benzene <I <I 

Toluene 255 13 

Total Xy1enes 340 17 

2-Methylnaphthalene <I <I 

Benzo(a)pyrene 3.5 3.7 

Benzo(b )fluoranthene <I <I 

Bis(2- 1.1 <] 

Ethylhexyl)phthalate 
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3.1 <I 

3.2 <I 

1300 66 

1600 82 

1.9 <I 

15 16 

I. I 1.2 

5.6 <I 

American Robin 

Max 

-
-

-
7.7 

<I 

<] 

< l 

59 

Mean 

-
-
-

<] 

< I 

<l 

<I 

4.2 
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Di-n-octylphthalate < I 6.6 1.7 35 17 360 
Diethylphthalate <I <I <I <l 45 840 
Fluoranthene <I <I 3.6 2.6 <I <1 

Fluorene 1.0 <I 3.5 < I <I <] 

lndeno( 1,2,3-cd)pyrene <I < I 1.3 1.4 <1 <] 

Phenanthrene 1.3 <I 3.3 <l <I <1 

Pyrene <1 <I <1 <) <I <1 

Delta-BHC < I <I <l <1 1.5 < 1 

Antimony 2.4 1.3 13 6.6 - -
Mercury <] <) <I <] 15 2.4 

Note: HQ values for some compounds are greater for the mean than the maximum 

concentrations. This is because the calculated mean is greater than the maximum due to high 

detection limits. 

SEAD-59 is located in a portion of the Depot where the future land use is classified as a planned 

industrial development. As such, this area will probably not represent a preferred habitat for any 

of the three identified ecological receptors, and the estimated ecological risk will be reduced 

accordingly. 

SEAD-71 

For SEAD-71 , the potential effects of the exposure of deer mice, short-tailed shrews, or American 

robins to the COPCs detected in surface soils (0 to 2 feet bgs) were estimated by computing 

hazard quotients for each species and chemical pair. EPCs used in the HQ calculations are equal 

to the maximum and mean concentrations. Inorganic analytes present at background levels were 

eliminated from the risk assessment. Background samples were excluded from the calculation of 

EPCs. The NOAEL HQs for all constituents found in shallow soil were less than one, with the 

exception· of those listed below: 
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Hazard Quotients 

for SEAD-71 

Compound Deer Mouse Short-Tailed Shrew American Robin 

Max Mean Max Mean Max Mean 

Acenaphthene 1.5 <1 4 2.8 < I <! 

Benzo( a )anthracene 2.9 <I 8.9 1.5 <I <I 

Benzo( a )pyrene 72 12 260 44 4.3 <] 

Benzo(b )fluoranthene 3.5 <I 13 2.8 < I < ] 

Benzo(ghi)perylene 1.9 <I 7 1.3 < I < 

Benzo(k)fluoranthene 4.2 < I 16 2.5 <] < ] 

Chrysene 3.9 < I 12 2.1 < I < I 

Dibenzofuran < ] < I < I <1 60 6.2 

Dibenz( a,h )anthracene < I < I 2.1 <I < 1 < ] 

Fluoranthene 33 4.7 130 19 2.9 <1 , 

Fluorene 2.8 < I 8.2 <I < ] < ] 

Indeno( 1,2,3-cd)pyrene 3.2 < ] 13 2.1 < ] <1 

Naphthalene <I <I I. I < I < I <I 

Phenanthrene 8.3 1.3 17 2.8 I. I <1 

Pyrene 5.4 < ] 12 2.2 < I <I 

4,4 ' -DDT < ] < I <1 < I 1.9 < ] 

Lead 100 7.3 430 31 540 39 
Mercury < I < I 2.2 < I 36 2.3 

Selenium 6.1 3.1 22 11 7.2 3.6 

Zinc 25 3.5 110 15 680 93 

SEAD-71 is located in a portion of the Depot where the future land use is classified as a planned 

industrial development. As such, this area will probably not represent a preferred habitat for any 

of the three identified ecological receptors, and the estimated ecological risk will be reduced 

accordingly. 
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3.3 STATUTORY AUTHORITY 

The National Oil and Hazardous Substances Pollution Contingency Plan (NCP) states that a removal 

action may be conducted at a site when there is a potential threat to public health, public welfare, or 

the environment. An appropriate removal action is undertaken to abate, m inimize, stabilize, 

mitigate, or eliminate the release or the threat of release at a site. Section 300.41 S(b )(2) of the NCP 

outlines factors to be considered when detennining the appropriateness of a removal action, such as 

high levels of hazardous substances, pollutants, or contaminants in soils, largely at or near the 

surface, that may migrate; or the threat of fire or explosion. 

Once it is determined that a removal action is appropriate, the removal is designated an emergency, 

time-critical, or non-time-critical removal. Emergencies are those situations in which response 

actions must begin within hours or days after the completion of the site evaluation. Time-critical 

removals are those in which, based on a site evaluation, it is determined that less than 6 months 

remains before response actions must begin. Non-time-critical removals are those in which it is 

determined that more than 6 months may pass before response actions must begin. Since less than 6 

months may pass before this removal action begins, this removal action is considered a voluntary, 

time-critical removal action. 

3.4 ADDITIONAL JUSTIFICATION FOR REMOVAL ACTION 

The results of the test pitting investigation have confirmed the presence of 55-gallon drums, paint 

cans, and other containers at SEADs-59 and 71. The presence of such buried objects is of concern 

since the nature of the contents is unknown. The uncertainty of the contents of the buried items that 

may remain in the disposal area and at geophysical anomalies and the contamination in soils and 

groundwater are considered justification for performing a removal action at both sites.. While 

removal of drums and paint cans is the focus of the planned removal action, the potential for 

contamination to be present in the soil that surrounds these items will also be addressed by this 

action. Goals for allowable soil concentrations will be developed, based upon existing conditions, 

and wi ll be used as the basis for returning soil, segregated from the buried items, to the fill area and 

areas south of the road. 
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4.0 ENDANGERMENT DETERMINATION 

Actual or threatened releases of pollutants and contaminants from this site, if not addressed by 

implementing the response action selected in this action memorandum, may present an 

endangerment to public health, welfare, or the environment. 
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5.0 PROPOSED ACTION AND ESTIMATED COSTS 

5.1 PROPOSED ACTION 

5.1.1 General Statement of the Removal Action Objectives 

The establ ishment of action objectives and site-specific considerations forms a basis for identifying 

and selecting appropriate action alternatives. Action objectives must: 

• Protect human health and the environment, and 

• Address contaminants of concern, exposure routes, and receptors. 

Applicable or relevant and appropriate requirements (ARARs) establish cleanup standards that can 

be used to define action objectives. 

Several general objectives can be defined for the proposed action at SEAD-59 and 71. The primary 

objective is to eliminate the threat of continued groundwater contamination by removing the source 

of the contamination. Secondary objectives include completing all remedial activities on site, and in 

a manner which minimizes exposure to workers and the general public during the remedial 

activities. 

5.1.2 P roposed Action Description 

Once the work plans have been approved, site preparation and mobilization will begin . The 

contractor will bring all the necessary equipment to the site, arrange for all required utilities, and 

obtain all necessary permits. lf necessary, pads will be constructed for the equipment, and run on 

and run off controls will be constructed. 

SEAD-59 

SEAD-59 consists of two areas that are located north and south of an access road that bisects the 

site from east to west. The area north of the road is a fill area and the area south of the road was 

used as a staging area for heavy equipment and construction materials. 

As part of the removal action at SEAD-59, approximately 23,085 cy of soil will be excavated 
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(Figure 5-1). The fill area (Area I) will be excavated. Geophysical anomalies located south of 

the road will be excavated. Drums, paint cans, and construction debris will be screened out and 

disposed off-site. 

Following excavation, soils will be placed in l S0cy piles for testing to ensure that they comply 

with the dean up goals developed for the site. Soils with concentration of metals, pesticides, and 

SVOCs exceeding the clean up goals will be disposed of at an offsite fac ility. These soils will 

also be analyzed for the Toxicity Characteristic Leaching Procedure (TCLP) limits required for 

landfill disposal. Soils from SEAD-59 are not expected to exceed TCLP limits and will be 

disposed of at an off-site, Subtitle D, solid waste industrial landfill. 

Soils with concentrations of metals, pesticides, and SVOCs below the cleanup goals will be 

backfilled into the former fill area and the area south of the road. The sites will be regraded. A 

two-foot thick vegetative cover will be placed over the former fill area. It is assumed that 

NYCRR Part 360 will no longer apply because the fill area is being removed. The remaining 

areas will be covered with crushed stone. 

The excavations at SEAD-59 wi ll be dewatered and the water placed in holding tanks. Any 

groundwater collected will be treated and disposed in accordance with all state and federal 

regulations. During the excavation process, the sides of the excavation may be s loped to the levels 

required by OSHA. Shoring or bracing may also be used. 

Site groundwater will be monitored on a semi-annual basis and analyzed for SVOCs, Total 

Petroleum Hydrocarbons, and metals at SEAD-59. Four additional monitoring wells will be 

installed at the site as required. In accordance with the Federal Facility Agreement CERCLA 

SECTION 120, Docket Number: 11-CERCLA-FF A-00202, the monitoring program will be 

reviewed after five years. 

Deed restrictions will be applied to SEAD-59 in order that the future land use remains as Planned 

Industrial Development. 

SEAD-71 

At SEAD-71 , geophysical anomalies and soils with concentrations exceeding the soil cleanup 

goals for the site will be excavated (Figure 5-2). Paint cans and debris will be screened out and 
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disposed off site. 

Following excavation, soi ls will be placed in I S0cy piles for testing to ensure that they comply 

with the clean up goals developed for the site. Soils with concentration of metals, pesticides, and 

SVOCs exceeding the clean up goals will be disposed of at an offsite facil ity. These soils will 

a lso be analyzed for the Toxicity Characteristic Leaching Procedure (TCLP) limits required for 

landfill disposal. About 3% (275cy) of SEAD-71 soils are expected to exceed TCLP limits due to 

elevated levels of lead. These soils will be treated off site. Once treatment of necessary soils has 

occurred, these contaminated soils would be transported to an off-site, Subtitle D, solid waste 

industrial landfill for disposal. 

Soils with concentrations below the cleanup goals will be backfilled into SEAD-71. The area will 

be covered with crushed stone. 

Site groundwater will be monitored on a semi-annual basis and analyzed for metals at SEAD-71. · 

Additional monitoring wells will be installed at each site as required. In accordance with the 

Federal Facility Agreement CERCLA SECTION 120, Docket Number: 11-CERCLA-FF A-00202, 

the monitoring program will be reviewed after five years. 

Deed restrictions will be applied to SEAD-71 in order that the future land use remains as Planned 

Industrial Development. 

5.1.3 Contribution to Remedial Performance 

The purpose of this action is to remove the source of semivolatile organic compounds, pesticides, 

PCBs, and metal contamination at the sites and thereby reduce the potential for further 

contamination of soils and groundwater. This work should eliminate the potential for future 

remedial actions. 

Because the impetus for the removal action at both sites is the presence of drums and paint cans, and 

due to the uncertain nature of the contents, excavation and disposal, rather than any sort of in-situ 

treatment of these items is logical. For this reason, no alternative technologies were evaluated as 

part of this analysis. 
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5.1.4 Engineering Evaluation/Cost Analysis 

Because this removal action is considered time-critical, only one alternative, excavation and 

disposal, rather than any sort of in-situ treatment of these materials was considered. A Decision 

Document, which contains a brief summary of the site history and the results of previous 

investigations, was prepared and is included as Appendix A of this report. 

5.1.5 Description of Alternative Technologies 

The main focus of the Decision Document is an evaluation of the different remedial technologies. 

Because the impetus for the removal action at these sites is the presence of debris, and due to the 

uncertain nature of this debris, only one alternative, excavation and disposal, rather than any sort of 

in-situ treatment of these items is logical. For this reason, no alternative technologies were 

evaluated as part of this evaluation. 

5.1.6 Institutional Controls 

There are no institutional controls required for this action. The requirement for institutional controls 

will be addressed as part of the overall remedial action. 

5.1.7 Off-Site Disposal Policy 

It is anticipated that soil generated during the removal action at SEAD-71 may be classified as 

hazardous waste. These soils will be treated off site. Once treatment of necessary soils has 

occurred, these contaminated soils would be transported to an off-site, Subtitle D, solid waste 

industrial landfill for disposal. All non-hazardous waste (construction debris, soils) will be 

disposed in an approved non-hazardous waste landfill (if necessary). 

5.1.8 Post-Removal Site Control Activities 

The depot is fenced to limit access. 
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5.1.9 OA/OCPian 

The remedial contractor will be required to t:ievelop a QA/QC plan which will be submitted to the 

appropriate agencies for approval. This plan will address both detailed and broad QA/QC issues. 

Detailed requirements include sampling and analytical protocols. The broader aspects will address 

the procedures necessary to ensure that the excavation, sizing, stabilization procedures, and 

stabilization procedures are conducted for accordance with the specifications. 

Additional QA/QC will be provided by a 3rd party oversite contractor. The oversight contractor will 

be responsible for monitoring the removal action activities, including taking confirmation soil 

samples. The QA/QC plan will be provided as part of the Removal Action Work Plan. 

5.2 ARARS ST AND ARDS, CRITERIA AND GUIDELINES (SCGS) 

Pursuant t,o Section 300.41 S(i) of the NCP, the removal action for the site "shall, to the extent 

practicable considering the exigencies of the situation, attain applicable or relevant and appropriate 

requirements under federal environmental or state environmental or facility siting laws." ARARs 

are used to identify removal action objectives, formulate removal action a lternatives, govern the 

implementation and operation of a selected removal action, and evaluate the appropriate extent of 

site cleanup. 

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 

environmental 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 environmental or state 

environmental or facility 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. Only those state standards that are identified in a timely manner and are 

more stringent than federal requirements may be relevant and appropriate. 
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Any standard, requirement, criterion, or limitation under any federal environmental 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. 

Three categories of ARARs have been analyzed: chemical-specific, location-specific, and 

action-specific. Chemical-specific ARARs address certain chemicals or a class of chemicals and 

relate to the level of contamination allowed for a specific pollutant in various environmental media 

(water, soil, air). Location-specific ARARs are based on the specific setting and nature of the site. 

Action-specific ARA Rs relate to specific actions proposed for implementation at a site. 

5.2.1 Chemical-Specific ARARs 

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. These 

requirements may apply to air emissions during the removal action. A number of federal and state 

regulations may be used for this site. These include the following: 

Federal: 

• Resource Conservation and Recovery Act (RCRA), Groundwater Protection Standards and 

Maximum Concentration Limits (40 CFR 264, Subpart F) 

• Atomic Energy Act, Standards for Protection Against Radiation (IO CFR 20 subpart D) 

• Clean Water Act, Water Quality Criteria (Section 304) (May 1, 1987 - Gold Book) 

• Clean Air Act, Standards for Radionuclides (40CFR61.22 and . I 02) 
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• Safe Drinking Water Act, Maximum Contaminant Levels (MCLs) (40 CFR 141.11-.16) 

New York State: 

• New York State Codes, Rules and Regulations (NYCRR) T itle 6, Chapter X 

• New York Groundwater Quality Standards (6 NYCRR 703) 

• New York Safe Drinking Water Act, Maximum Contaminant Levels (MCLs) (10 NYCRR 5) 

• New York Surface Water Quality Standards (6 NYCRR 702) 

• New York State Raw Water Quality Standards (10 NYCRR I 70.4) 

• New York RCRA Groundwater Protection Standards (6 NYCRR 373-2.6 (e)) 

• New York State Department of Environmental Conservation, Division of Water, Technical 

and Operational Guidance Series (I.I .I ), Ambient Water Quality Standards and Guidance 

Values, November 15, 1990 

• New York State Department of Environment Conservation, Division of Fish and Wildlife, 

Division of Marine Resources, Technical Guidance for Screening Contaminated Sediments, 

July 1994. 

• Surface Water and Groundwater Classifications and Standards (6 NYCRR 700-705) 

• Declaration of Policy, Article I Environmental Conservation Law (ECL) 

• General Functions, Powers, Duties and Jurisdiction, Article 3 Environmental Conservation 

Law, Department of Environmental Conservation 

• ECL, Protection of Water, Article 15, Title 5. 

• Use and Protection of Waters, (6 NYCRR, Part 608) 
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Water Quality 

There are a number of water quality standards which are potential ARARs for this removal action. 

• 40 CFR Part 131 (applicable): Water Quality Standards. This part implements Section 101 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 non-point 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 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. 

• 40 CFR Part 141.11 (applicable): Maximum Inorganic Chemical Contaminant Levels. This 

section establishes maximum contaminant levels (MCLs) for inorganic chemicals. 

• 40 CFR Part 141.12 (applicable): Maximum Organic Chemical Contaminant Levels. This 

section establ ishes MCLs for organic chemicals. 

• 40 CFR Part 264 Subpart F (relevant and appropriate): Releases from Solid Waste Management 

Units. Standards for protection of groundwater are established under this citation. 

• 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. 

• 6 NYCRR Chapter X (relevant and appropriate): This chapter establishes the requirements of the 

State Pollutant Discharge Elimination System. 

• 6 NYCRR subparts 701 and 702 (applicable): These subparts establish surface water standards 

for protection of drinking water and aquatic life. 
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• 6 NYCRR subpart 703 (applicable): This subpart establishes groundwater standards specified to 

protect groundwater for drinking water purposes. 

• 6 NYCRR subpart 375 (relevant and appropriate): This subpart contains the New York State 

rules for inactive hazardous waste disposal sites. 

• 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 postclosure care 

and groundwater monitoring requirements. 

• l O NYCRR Part 5 (relevant and appropriate): This regulation establishes criteria for drinking 

water supplies. Specifically, NYSDOH has established MCLs for water. 

• NYSDEC TOGS J. I. I (relevant and appropriate): This document compiles water quality 

standards and guidance values for use in NYSDEC programs. 

Soil Quality 

• 40 CFR Part 268 (relevant and appropriate): Land Disposal Restrictions. Restricts the disposal 

of listed and characteristic hazardous waste which contain hazardous constituents exceeding 

designated levels. Applies when the waste is "placed" on the land. 

• 40 CFR subpart S parts 264.552 and 264.533 (relevant and applicable): Corrective Action for 

Solid Waste Management 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. 

• 6 NYCRR subpart 375 (relevant and appropriate): This subpart contains the New York State 

rules for inactive hazardous waste disposal sites. Specifically, cleanup levels for hazardous 

constituents in soil have been proposed by the State of New York through Technical and 

Administrative Guidance Manuals (TAGMs). The NYSDEC TAGM manual for cleanup levels 

for soils is #HWR-92-4046 and has been used as guidance for this remedial action. The final 
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management of these materials will be the focus of the ultimate Record of Decision (ROD) and 

are not the focus of this action. 

Site CJ.eanup Goals (SCG) for semivolatile orga_nic compounds, pesticides, PCBs, and metals 

have been determined as the maximum concentration to be protective of human health from 

ingestion of soils under the Industrial Use Scenario. 

5.2.2 Location-Specific ARARs 

Location-specific ARARs govern natural site features such as wetlands, floodplains, 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 which may apply to this removal action includle the following: 

Federal: 

• Executive Orders on Floodplain Management and Wetlands Protection (CERCLA Floodplain 

and Wetlands Assessments)# 11988 and 11990 

• National Historic Preservation Act (16 USC 470) Section 106 et seq. (36 CFR 800) (Requires 

Federal agencies to identify all affected properties on or eligible for the National Register of 

Historic Places and consult with the State Historic Preservation Office and Advisory Council 

on Historic Presentation) 

• RCRA Location Requirements for I 00-year Floodplains ( 40 CFR 264. I 8(b )). 

• Clean Water Act, Section 404, and Rivers and Harbor Act, Section 10, Requirements for 

Dredge and Fill Activities ( 40 CFR 230) 

• Wetlands Construction and Management Procedures (40 CFR 6, Appendix A). 

• USDA/SCS - Farmland Protection Policy (7CFR 658) 
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• USDA Secretary's memorandum No. I 827, Supplement 1, Statement of Prime Farmland, and 

Forest Land - June 21, 1976. 

• EPA Statement of Policy to Protect Environmentally Significant Agricultural Lands -

September 8, 1978. 

• Farmland Protection Policy Act of 1981 (FPPA)(7 USC 4201 et seq). 

• Endangered Species Act (16 USC 1531 ). 

• Fish and Wildlife Coordination Act (16 USC 661) 

• Wilderness Act ( 16 USC 1131 ). 

New York State: 

• New York State Freshwater Wetlands Law (ECL Article 24, 71 in Title 23). 

• New York State Freshwater Wetlands Permit Requirements and Classification (6 NYCRR 

663 and 664). 

• New York State Floodplain Management Act and Regulations (ECL A11icle 36 and 6 

NYCRR 500). 

• Endangered and Threatened Species of Fish and Wildlife Requirements (6 NYCRR 182). 

• New York State Flood Hazard Area Construction Standards. 

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. 

Location Standards 

\\BOSFS02\PROJECTS\PIT\Projects\SENECA \S597 I ECC\ACTMEM\Draft\SECT5b.DOC June 2001 

Page 5-11 



Seneca Am1y Depot Activity Draft Action Memorandum - SEADs59 and 71 

• 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 

floodplains. 

• 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. 

Antiquities 

• 16 USC Part 469a-1 (applicable): The Archaeological and Historic Preservation Act requires 

that action be taken to recover and preserve artifacts. 

• 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. 

5.2.3 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 Anny based upon the technology chosen. Federal and 

State regulations which may apply include the following: 

Federal: 

• RCRA Subtitle C Hazardous Waste Treatment Facility Design and Operating Standards for 

Treatment and Disposal systems, (i.e., landfill, incinerators, tanks, containers, etc.) ( 40 CFR 

264 and 265); Minimum Technology Requirements. 

• RCRA, Subtitle C, Closure and Post-Closure Standards ( 40 CFR 264, Subpart G). 

• RCRA Groundwater Monitoring and Protection Standards ( 40 CFR, Subpart F). 
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• RCRA Generator Requirements for Manifesting Waste for Offsite Disposal (40 CFR 262). 

• RCRA Transporter Requirements for Off-Site Disposal (40 CFR 263). 

• RCRA, Subtitle D, Non-Hazardous Waste Management Standards (40 CFR 257). 

• Safe Drinking Water Act, Underground Injection Control Requirements (40 CFR 144 and 

146). 

• RCRA Land Disposal Restrictions ( 40 CFR 268) (On and off-site disposal of excavated soil). 

• Clean Water Act, - NPDES Permitting Requ irements for Discharge of Treatment System 

Effluent (40 CFR 122-125). 

• Effluent Guidelines for Organic Chemicals, Plastics and Resins (Discharge Limits) (40 CFR 

414). 

• Clean Water Act Discharge to Publically - Owned Treatment Works (POTW) (40 CFR 403). 

• DOT Rules for Hazardous Materials Transport (49 CFR I 07, 171. 1-171.500). 

• Occupational Safety and Health Standards for Hazardous Responses and General 

Construction Activities (29 CFR 1904, 1910, 1926). 

• SARA (42 USC 9601) 

• OSHA (29 CFR 1910.120) 

• Clean Air Act ( 40 CFR 50.61) 

New York State: 

• New York State Pollution Discharge Elimination System (SPDES) Requirements (Standards 

for Stormwater Runoff, Surfacewater, and Groundwater discharges (6 NYCRR 750-757). 
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• New York State RCRA Standards for the Design and Operation of Hazardous Waste 

Treatment Facilities (i.e., landfi lls, inc inerators, tanks, containers, etc.); M inimum 

Technology Requirements (6 NYCRR 370-373). 

• New York State RCRA Closure and Post-Closure Standards (Clean Closure and Waste-in

Place Closures) (6 NYCRR 372). 

• New York State Solid Waste Management Requirements and Siting Restrictions (6 NYCRR 

360-361 ), and revisions/enhancements effective October 9, 1993. 

• New York State RCRA Generator and Transporter Requirements for Manifesting Waste for 

Off-Site Disposal (6 NYCRR 364 and 372). 

Solid Waste Management 

• 40 part CFR 241.100 (relevant and appropriate): Guidelines for the Land Disposal of Solid 

Wastes. These regulations are geared specifically toward sanitary landfills; however, they are 

applicable to all forms of land disposal and land-based treatment. 

• 40 CFR Part 241.204 (applicable): Water Quality. The location, design, construction, and 

operation of land disposal facilities shall protect water quality. 

• 40 CFR Part 24 1.205 (applicable): The design, construction, and operation of land disposal 

facilities shall conform to air quality and source control standards. 

• 40 CFR Part 257. I (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. 

• 40 CFR Part 257.3 (relevant and appropriate): This part establishes criteria to assess the impact 

of disposal operations, including such considerations as floodplains, endangered species, a ir, 

surface water, groundwater, and land used for food-chain crops. 

• 40 CFR Part 243.202 (relevant and appropriate): This part specifies the requirements for 

transporting sol id waste, i'ncluding provisions to prevent spillage. 
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Hazardous Waste Management 

• 40 CFR 262.11 (applicable): This regulation requires a person who generates a solid waste to 

determine if that waste is a hazardous waste. 

• 40 CFR Part 263.30 and 263.3 I (relevant and appropriate): These regulations set forth the 

standards and requirements for action in the event of a release during transport. 

• 40 CFR Part 264 (relevant and appropriate): This part establishes hazardous waste management 

facility standards and requirements. The onsite disposal areas used for stockpi ling, 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 postclosure), 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. 

• 40 CFR Part 270 subpart C (relevant and appropriate): This regulation establishes permit 

conditions, including monitoring, recordkeeping requirements, operation and maintenance 

requirements, sampling, and monitoring requirements. Although no permit is required for 

activities conducted entirely on site, the substantive requirements of these provisions are relevant 

and appropriate. 

• 40 CFR Part 270 subpart B (relevant and appropriate): This part defines the required contents of 

a hazardous waste management permit application. The substantive requirements of these 

provisions are relevant and appropriate. 

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. 

• 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 
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shall be exposed to air contaminant levels in excess of the threshold limit values listed in the 

regulation. 

• 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 chemicals. 

• 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. 

Transportation of Hazardous Waste 

• 49 CFR Part 171 (applicable): General infonnation, regulations, and definitions. This regulation 

prescribes the requirements of the DOT governing the transportation of hazardous material. 

• 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. 

• 49 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. 

• 6 NYCRR Chapter 364 (applicable): New York Waste Transport Permit Regulation. This 

regulation governs the collection, transport, and delivery of regulated waste originating on 

terminating within the state ofNew York. 

• EPA/DOT Guidance Manual on hazardous waste transportation (TBC) 
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5.3 SITE-SPECIFIC CLEAN-UP GOALS 

5.3.1 Clean-Up Goals for Soil 

Clean-up goals for both sites have been established such that human health risk will be reduced to 

within EPA criteria values for the future land use. Concentrations of SVOCs, pesticides, and metals 

that would yield a hazard index of I or a cancer risk of I x I o-4 were calculated based on the 

reasonable maximum exposure (REM) for the future industrial land use scenario. Table 5.3-1 

presents the clean-up goals for each site. 

5.3.2 Discharge Criteria for Groundwater 

Discharge criteria for constituents in groundwater w ill be adopted based on values as reported in 

the Division of Water Technical and Operational Guidance Series (1. I. I and 1.1.2) (TOGS) for 

Ambient Water Quality Standards And Guidance Values And Groundwater Effluent Limitations. 

This document includes the groundwater standards (6 NYCRR 703.5) and regulatory effluent 

limitations (6 NYCRR 703.6). 

5.4 PROJECT SCHEDULE 

The total duration for the removal action after regulatory approval is 3 months. 

5.5 ESTIMATED COSTS 

The estimated total project cost of $3.5 million is based upon a preliminary estimate provided by 

Parsons Engineering Science, using the TRACES/MCACES for Windows v 1.2 software (Table 

5.5-1). 
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TABLE 5.3-1 
MAXIMUM CONCENTRATIONS TO BE PROTECTIVE OF 

HUMAN HEALTH FROM INGESTION OF SOILS 
UNDER THE INDUSTRIAL USE SCENERIO 

Decision Document- SEADs- 59 and 71 
Seneca Army Depot Activity 

SEAD-59 SEAD-71 

Semivolatile Organics (ug/kg) (ug/kg) 
2-Methylnaphthalene 65,471 114,546 
Acenaphthene 147,273 

Anthracene 373,092 
Benzo( a )anthracene 13,208 14,966 
Benzo( a )pyrene 12, I 07 11,980 

Benzo(b )fluoranthene 15,409 8,784 

Bis(2-Ethylhexyl)phthalate 65,471 

Dibenz(a,h)anthracene 2,531 2,497 
Fluoranthene 851,121 1,636,368 

Fluorene 120,273 

Indeno( 1,2,3-cd)pyrene 6,479 

Naphthalene 146,455 

Pyrene 834,753 1,045,639 

Pesticides/PCBs 

4,4-DDT 2,045 

alpha-Chlordane 25 

Aroclor-1254 327 

Endrin 121 

gamma-Chlordane 49 

Heptaclor epoxide 21 88 

Metals (mg/kg) (mg/kg) 
Antimony 13 

Mercury 1.4 0.4 

Selenium 4 

Zinc 1792 
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Table 5.5-1 

Cost Estimate for Excavation and Off-site Disposal 
Decision Document - SEADs-59 and 71 

Seneca Army Depot Activity 

SEAD-59 

Cost to Prime 

Cost to Owner 

Annual O&M Costs 

Ann ual Post Remediation Monitoring Costs 

Present Worth O&M and Monitoring Costs (5 years) 

Total Evaluated Price 

SEAD-71 

Cost to Prime 

Cost to Owner 

Annual O&M Costs 

Annual Post Remediation Monitoring Costs 

Present Worth O&M and Monitoring Costs (5 years) 

Tota l Evaluated Price 

SEADs-59 and 71 

Cost to Prime 

Cost to Owner 

Annual O&M Costs 

Annual Post Remediation Monitoring Costs 

Pres ent Worth O&M and Monitoring Costs (5 years) 

Tota l Evaluated Price 

NOTES: 

Recommended Removal Action 

Excavation/Off-site Disposal 

$ 1,957,768 

$2,702,220 

$0 

$52,450 

$233,497 

$2,935,717 

Recommended Removal Action 
Excavation/Off-site Disposal 

$348,864 

$467,630 

$0 

$32,920 

$ 146,553 

$614,183 

Recommended Re moval Action 
Excavation/Off-site Disposal 

$2,306,,632 

$3, 169.850 

$0 
$85,370 

$380,050 

$3,549,'900 

I . Cost to Prime (Contractor) is the sum of the direct costs plus any sales tax, subcontractor markups, an.d adjust pricing 

that have been applied in the project. 

2. Cost to Owner is the sum of the Cost to Prime plus prime contractor Indirect Cost. Also known as the bid amount or 

construction contract cost. 

3. Annual Costs are costs that will occur yearly due to activities such as maintenance or monitoring. 

4. Post Remediation Monitoring consists of semi-annual groundwater monitoring. 

5. Present Wonh Cost is based on a 4% interest rate over the number of years specified above. 

6. Total Evaluated Price is the sum of the Project Cost and Present Worth Cost. 
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Seneca Anny Depot Activity Draft Action Memorandum - SEADs 59 and 71 

6.0 EXPECTED CHANGE IN SITE CONDITIONS SHOULD ACTION BE 

DELAYED OR NOTT AKEN 

If this removal action is delayed or not taken, several changes in site conditions would occur: 

• Some lateral and vertical migration of the contaminants can be expected. The migration 

could occur through several mechanisms, including transport of water-soluble constituents 

through infiltration or runoff. 

• The contamination in the soil is likely to migrate slowly over time. Contaminants that are 

near or at the water table may be transported via leaching and groundwater flow. 
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SENECA SEADs-59 and 71 Drall Action Memorandum - SEADs 59 and 71 

7.0 OUTSTANDING POLICY ISSUES 

This section is not applicable to this removal action since the lead agency for thfa site is the Army, 

and not the EPA, NYSDEC, or NYSDOH. 
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SENECA SEADs-59 and 71 Draft Action Memorandum - SEADs 59 an d7 I 

8.0 ENFORCEMENT 

This section is not applicable to this removal action since ti-1e lead agency, the Army is the Principle 

Responsible Party for this site, and is taking responsibility for the removal action. 
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Seneca Anny Depot Activity Draft Action Memorandum - SEADs 59 an d7 I 

9.0 RECOMMENDATION 

The time-critical removal action recommended for SEADs-59 and 71 is excavation of the debris and 

soil that exceeds the site-specific clean-up goals, off-site disposal, and backfilling of the excavated 

soils if constituents present are below the clean-up criteria. Additionally, new groundwater 

monitoring wells will be installed near SEADs-59 and 71 for use in the characterization of 

underlying groundwater. The new monitoring wells and the existing wells will be sampled using 

low-flow purge-and-pump techniques to minimize trubidity levels. 

This Action Memorandum represents the selected removal action for SEAD-59 and SEAD-71 at the 

Seneca Army Depot Activity located in Romulus, New York. This proposal was developed in 

accordance with CERCLA as amended, and consistent with the NCP. This decision is based on the 

administrative record for the site. 
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1.0 INTRODUCTION 

1.1 EXECUTIVE SUMMARY 

An Expanded Site Inspection (ESI) and Phase I Remedial Investigation (RI) have been 

performed at SEAD-59, the Fill Area West of Building 135, and at SEAD-71, the Alleged Paint 

Disposal Area, at the Seneca Army Depot Activity (SEDA) in Romulus, NY. This Decision 

Document presents the proposed plan for conducting a time-critical removal action at SEADs-59 

and 71 to eliminate contaminants that have been identified in the soil that represent a potential 

threat to the environment and neighboring populations. This removal act ion is considered 

time-critical because of the increased potential for exposure of workers and other re-users now 

present at the depot. The presence of drums and other containers and the uncertainty of their 

contents is also justification for a removal action at both sites. 

Since the h istoric military mission of the depot has been terminated, the depot has officially been 

closed by the Department of the Defense (DoD) and the US Army. In accordance with 

provisions of the DoD's Base Realignment and Closure (BRAC) process, the land and the 

facilities of the former depot have been surveyed and evaluated, and prospective beneficial uses 

of the facility have been identified . Portions of the depot are now being released to the public 

and private sectors for reuse under the BRAC process. As portions of the former depot are 

released for other beneficial uses, increased access is afforded to all portions of the former depot, 

resulting in an increased potential for exposure to any residual chemicals that are present at 

former solid waste management units (SWMUs) remaining at the depot pending clean-up. 

Therefore, the goal of the proposed time-critical removal action at SEADs-59 and 71 is to 

eliminate and contain an identified source of~residual chemical materials in the soil to remove or 

at least lessen the magnitude of the potential threat that it represents to surrounding populations 

and the environment. 

The test pitting investigations at SEADs-59 and 71 have confirmed the presence of 55-gallon drums 

and other containers at both sites. The presence of such buried objects is of concern since the 

nature of the contents is unknown. The uncertainty of the contents of the buried items that may 

remain in the disposal area and at geophysical anomalies and the contamination in soils and 

groundwater are considered justification for performing removal actions at SEADs-59 and 71. 

While removal of drums, paint cans, and other containers is the focus of the planned removal 

actions for both sites, the potential for contamination to be present in the soils and groundwater that 

surround these items will also be addressed by this action. 
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This Decision Document presents the selected removal action that was developed in accordance 

with the Federal Facility Agreement and the Comprehensive Environmental Response, 

Compensation and Liability Act of 1980 (CERCLA) as amended by the Superfund Amendments 

and Reauthorization Act of 1986 (SARA) and the National Contingency Plan. Based upon the 

results of these investigations, it is recommended that the soil and debris at both sites be selectively 

removed, contained, and disposed of at an off site permitted waste landfill. Groundwater will be 

pumped out of the excavation area and treated as part of the removal action. This removal action 

is intended to be the final remedy for both sites. 

For SEAD-59, it is recommended that 23,085 cubic yards of soil and geophysical anomalies be 

removed from the fill area and selected areas south of the access road. For SEAD-71, it is 

recommended that 871 cubic yards of geophysical anomalies and soils exceeding the soil clean up 

goals be removed from the site. The excavated materials exceeding the soil cleanup goals would be 

transported to, and d isposed of at an off-site facility. The extent of the area requiring excavation 

will be confirmed via sampling and analysis, and once completed, the excavations will be refilled 

with excavated soil with concentrations less than the soil clean up goals and re-contoured to match 

the existing terrain characteristics. 

1.2 OBJECTIVE OF TillS DOCUMENT 

Since its inception in 1941, the mission of the Seneca Army Depot Activity (SEDA) has been the 

management of various military items, including munitions. Management of these items required 

areas and facilities for storage, quality assurance testing, range testing, munitions washout, 

deactivation furnaces and other suppo1t areas such as ordnance detonation. In addition, 

administrative and plant operational facilities were also established in support of the depot mission. 

Waste management was integrated with the SEDA management mission. 

Management waste materials produced from these operations has been 111 accordance with the 

requirements of the Resource Conservation Recovery Act (RCRA). As part of the requirements of 

RCRA, the Depot identified a total of 72 Solid Waste Management Units (SWMUs). In 1990, the 

Depot was included in the federal sectio11 of the National Priority List (NPL). As a federal facility 

listed on the NPL, provisions of the Comprehensive Environmental Response, Compensation, and 

Liability Act (CERCLA - 42 USC§ 9620e) required that the US Army investigate the sites known 

to exist at the Depot and complete all necessary remedial investigations and actions at the facility. 
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In accordance with this stipulation, the US Army, the US Environmental Protection Agency (EPA), 

and the New York State Department of Environmental Conservation (NYSDEC) negotiated and 

final ized a Federal Facility Agreement (FF A) that outlines the administrative process and the 

procedures that will be followed to comply with CERCLA. 

The US Army identified all of the SWMUs at the Depot as those sites that would potentially need 

to be investigated and provided this list to USEPA and NYSDEC. Following the initial 

identification of sites, the Army ranked each site for investigation based upon that site's projected 

risk. The goal of the initial categorization of SWMUs was to prioritize the pending investigations 

and remedial actions so that those sites with the greatest risk would be addressed first. The 

assigned rankings divided the 72 identified SWMUs into 5 groups (i.e., No Further Action, High 

Priority, Moderate Priority, Moderately Low Priority, and Low Priority SWMUs). Subsequent to 

the US Army's proposal of the priority rankings, all parties met to review and discuss the available 

information for the identified SWMUs, and to finalize priority-ranking assignments. The 

consensus of all parties was to mount necessary investigations and possible actions at those 

SWMUs that are considered as "Areas of concern" (AOC) and identify the SWMUs for which no 

investigations would be required ("No Action" SWMUs). 

In 1995, the SEDA was designated for closure under the Department of Defense's Base 

Realignment and Closure (BRAC) process. With SEDA' s inclusion on the BRAC list, the US 

Army' s emphasis expanded from expediting necessary investigations and remedial actions at the 

High and Moderately High Priority sites. It was changed to include the release and reuse of non

affected portions of the depot to the surrounding community for non-military (i.e., industrial, 

municipal and residential) purposes. Thus, BRAC has required the US Army to finalize decisions 

and actions for SWMUs, regardless of ranking, so that these sites may be released for non-military 

use. 

Parsons Engineering Science has been retained by the U.S. Army Corps of Engineers (USACOE) to 

conduct Expanded site Inspections (ESI) at SWMUs that have been designated as AOC within the 

SEDA. The work has been perfonned according to the requirements of the New York State 

Department of Environmental Conservation (NYSDEC), the U.S. Environmental Protection 

Agency, Region II (EPA), and the JAG. 

This document focuses on two of the SWMUs, the Fill Area West of Building 135 (SEAD-59) and 

the Alleged Paint Disposal Area (SEAD-71 ). SEAD-59 was classified as Moderately Low Priority 
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and SEAD-71 was classified as Low Priority. SEADs-59 and 71 were evaluated in this document 

in order present the selected time-critical removal action that was developed in accordance with the 

FF A, CERCLA as amended by the Superfund Amendment and Reauthorization Act of 1986 

(SARA), and the National Oil and Hazardous Substances Pollution Contingency Plan (NCP). The 

data used for the evaluation was obtained through sampling performed through an Expanded Site 

Inspection (ESI) and a Phase I Remedial Investigation (RI). Based upon the results of the 

Expanded Site Inspection and Phase I Remedial Investigation, it is recommended that the soils 

and debris at both sites be selectively removed, contained, and disposed of at an off-site 

permitted waste landfill. This removal action is intended to be the final remedy for these sites, 

which have been designated for Planned Industrial Development. 

The NCP states that a removal action may be conducted at a site when there is a potential threat to 

public health, public welfare, or the environment. An appropriate removal action is undertaken to 

abate, minimize, stabilize, mitigate, or eliminate the release or the threat ofrelease at a site. Section 

300.4 I 5(b)(2) of the NCP outlines factors to be considered when determining the appropriateness 

of a removal action, such as high levels of hazardous substances, pollutants, or contaminants in 

soi Is, largely at or near the surface, that may migrate; or the threat of fire or explosion. 

Once it is determined that a removal action is appropriate, the removal is designated an emergency, 

time-critical, or non-time-critical removal. Emergencies are those situations in which response 

actions must begin within hours or days after the completion of the site evaluation. Time-critical 

removals are those in which, based on a site evaluation, it is determined that less than 6 months 

remains before response actions must begin. Non-time-critical removals are those in which it is 

determined that more than 6 months may pass before response actions must begin. Since less than 

6 months remains before this removal action begins, this removal action is considered a 

time-critical removal action. 

This removal action is considered time-critical because the historic military mission of the depot 

has been terminated and the depot has officially been closed by the Department of the Defense 

(DoD) and the US Army. In accordance with provisions of the DoD's Base Realignment and 

Closure (BRAC) process, the land and the facilities of the former depot have been surveyed and 

evaluated, and prospective beneficial uses of the facility have been identified. Portions of the 

depot are riow being released to the public and private sectors for reuse under the BRAC process. 

As portions of the former depot are released for other beneficial uses, increased access is 

afforded to all portions of the former depot, resulting in an increased potential for exposure to 
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any residual chemicals that are present at former solid waste management units (SWMUs) 

remaining at the depot pending clean-up. Furthermore, although a security fence surround the 

former depot, there are no longer 24-hour security guards at the site. Access to the sites is now 

unrestricted. Therefore, the goal of the proposed time-critical removal action at SEADs-59 and 

71 is to e liminate and contain an identified source of residual chemical materials in the soil to 

remove or at least lessen the magnitude of the potential threat that it represents to surrounding 

populations and the environment. 

The goal of this document with respect to SEADs-59 and 71 is to: 

1. Assemble and summarize all of the currently known information about the site; 

2. Compare the available data and information with applicable guidance levels and standards and 

conduct a risk assessment in order to determine if there is an indication of potential threats to 

human health and the environment at the sites; 

3. Provide a recommendation and a justification to substantiate the proposed time-critical 

removal for the sites. 

Additional information clarifying and substantiating recommendations pertinent to SEADs-59 and 

71 is provided in the following sections of this Report. 

Cleanup goals for both sites have been established such that human health risk will be reduced to 

within EPA criteria values for the future land use. Concentrations of metals, SVOCs, and 

pesticides that would yield a hazard index of I or a cancer risk of I x I o-4 wi ll be calculated 

based on the reasonable maximum exposure (RME) for the future industrial land use scenario. 

1.3 IIlSTORIC OVERVIEW 

The Seneca Army Depot Activity (SEDA) lies between Cayuga and Seneca Lakes in New York's 

Finger Lake Region, near the communities of Romulus and Varick, NY (Figure 1-1). SEDA 

encompasses approximately I 0,600 acres of land and contains more than 900 buildings that provide 

more than 4.4 million square feet of space, including approximately 1.3 million square feet of 

storage space. SEDA was originally developed and opened in 1941. The depot has been subject to 

closure and its operation ceased in September 2000. The mission of the facility throughout its 

history has included receipt, storage, distribution, maintenance, and demilitarization of 

conventional ammunition, explosives and special weapons. 
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Activities conducted at SEDA use chemical materials, and generate wastes that contain hazardous 

materials. The generation, storage, treatment, shipment, and disposal of hazardous wastes are 

regulated under the Resource Conservation and Recovery Act- RCRA [42 USC §§ 690 I - 6991, as 

amended by the Hazardous and Solid Waste Amendments of 1984, Public Law 98-616]. Activities 

conducted at SEDA were approved for Part A, interim status in 1980. SEDA submitted a federal 

Part B permit application for activities and operations in 1986, and a NYSDEC Part 373 permit 

application for hazardous waste management faci lities in 1991. 

Since 197 8, the potential environmental impacts of operations and activities conducted at SEDA 

have been subject to review by the US Army, the New York State Department of Environmental 

Conservation (NYSDEC), and the US Environmental Protections Agency (US EPA). lnitially, 

environmental investigations were conducted under the Department of Defense' s (DoD's) 

lnstallation Restoration Program (IRP) but subsequently these programs were perfom1ed under the 

Comprehensive Environmental Response, Compensation, and Liability Act - CERCLA [42 U.S.C. 

§§ 960 I - 9675, as amended by the Superfund Amendments and Reauthorization Act of 1986, 

Public Law 99 - 499] and RCRA. As a result of these investigations, evidence of hazardous 

chemical and radioactive constituents and compounds used, stored, and demilitarized at the depot 

was found in samples of ground water, soil, sediment and surface water collected and characterized. 

On July 14 , 1989, the US EPA proposed SEDA for inclusion on the National Priority List (NPL) 

based on a hazard ranking score of 37.3. Supporting its recommendation for listing, the US EPA 

stated "the Army identified a number of potentially contaminated areas, including an unlined 

13-acre landfill in the west-central portion of the depot, where solid waste and incinerator ash were 

disposed of intermittently for 30 years during 1941-79; t\:vo incinerator pits adjacent to the landfill, 

where refuse was burned at least once a week during 1941-74; a 90-acre open burning/detonation 

area in the northwest portion of the depot, where explosives and related wastes have been burned 

and detonated during the past 30 years; and the APE-11236 Deactivation Furnace in the east-central 

portion of the depot, where small arms are destroyed." The US EPA 's recommendation was 

approved on August 30, 1990, and SEDA was listed in Group 14 on the Federal Section of the 

NPL. 

1.4 BASE REALIGNMENT AND CLOSURE (BRAC) 

The major portion of SEDA was approved for the 1995 Base Realignment and Closure (BRAC) list 

in October of 1995. The mission closure date for the facility was scheduled for September 30, 
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1999, with an installation closure date of September 30, 2000. A small enclave at SEDA has 

remained open after 2000, and is being used to store hazardous materials and ores. 

Woodward-Clyde Federal Services was retained to prepare an Environmental Baseline Survey for 

SEDA. Under this process, Woodward-Clyde was charged with the initial classification of discrete 

areas of the depot into one of seven standard environmental condition of property area types 

consistent with the Community Environmental Response Facilitation Act (CERFA - Publ ic Law 

102-426), which amends Section 120 of CERCLA. The results of Woodward-Clyde's effort were 

documented in the U.S. Army Base Realignment and Closure 95 Program Report that was issued 

on October 30, 1996. This report served as part of the basis for subsequent decisions made 

regarding land use. 

In accordance with the requirements of the BRAC process, the Seneca County Board of 

Supervisors established, in October 1995, the Seneca Army Depot Local Redevelopment 

Authority (LRA). The primary responsibility assigned to the LRA is to plan and oversee the 

redevelopment of the Depot. The Reuse Plan and Implementation Strategy for Seneca Army 

Depot was adopted by the LRA and approved by the Seneca County Board of Supervisors on 

October 22, 1996. Under this plan and subsequent amendment, areas within the Depot were 

classified according to their most likely future use. These areas currently include: 

• 

• 

housing; 

institutiona I: 

industrial: 

warehousing; 

conservation/recreational land; 

an area designated for a future prison; 

an area for an airfield, special events, institutional, and train ing; and 

an area to be transferred from one federal entity to another (i.e. , an area for the existing 

navigational LORAN transmitter). 

The currently recommended futu re land use for SEADs-59 and 71 1s Planned Industrial 

Development. 
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1.5 SOLID WASTE MANAGEMENT UNIT CLASSIFICATION 

As mandated by the EPA Region II and by NYSDEC, the U.S. Anny Corps of Engineers 

commissioned the "Solid Waste Management Unit Classification Report" at SEDA (ERCE 1991). 

This report was finalized by Parsons on June 10, 1994. The goals of this work was to evaluate the 

effects of past solid waste management practices at identified SWMUs and to classify each SWMU 

as an area where "No Action is Required" or as an "Area of Concern" where additional 

investigations and studies were required. Areas of Concern include both (a) SWMUs where 

releases of hazardous substances may have occurred and (b) locations where there has been a threat 

of a release into the environment of a hazardous substance or constituent (including radionuclides). 

AOCs included former spill areas, landfills, surface impoundments, waste piles, land treatment 

units, transfer stations, wastewater treatment units, incinerators, container storage areas, scrap 

yards, cesspools and tanks with associated piping that are known to have caused a release into the 

environment or whose integrity has not been verified. 

A total of 69 SWMUs and AOCs were originally identified in the ERCE SWMU Classification 

Report; Following the completion of the ERCE report, three additional SWMUs were added by the 

Army, bringing the total number of SWMUs listed at SEDA to 72. 

A recommended classification for all SWMUs was presented in the final SWMU Classification 

Report (Parsons, 1994). At this time, the Army identified 24 of the original SWMUs as sites that 

required " no further action" based on existing information. Furthermore, 13 other SWMUs were 

designated as High Priority sites; 3 were designated as Moderate Priority sites; 11 were designated 

as Moderately Low Priority sites; and 2 I were designated as Low Priority sites. 

The Army identified additional sites, unknown at the time of the SWMU Classification Report, as 

part of the Environmental Baseline Survey conducted in 1998. These sites have not received a 

SWMU classification. 

In response to the BRAC closure process, the Army has refocused its efforts and is investigating 

and evaluating sites tlrnt are located within parcels that have the greatest reuse potential under the 

BRAC future land use designation. This effort encourages the reuse of the facility through land 

transfer or lease prior to the end of the military mission at the Depot. The Army will still continue 

to close sites after the military mission is complete. 
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2.0 SITE CHARACTERIZATION 

2.1 BASE DESCRlPTION AND HISTORY 

This section provides a brief overview of SEDA and the conditions at the Fill Area West of 

Building 135 (SEAD-59) and the Alleged Paint Disposal Area (SEAD-71 ). The sites were 

evaluated in 1994 as part of an Army effort to determine the conditions at several SWMUs that 

were considered to potentially pose a threat to human health and the environment. A more detailed 

discussion can be found in the Draft Final Project Scoping Plan for Pe,forming a CERCLA 

Remedial Investigation I Feasibility Study (RIIFS) at the Fill Area West of Building 135 (SEAD-59), 

and the A11eged Paint Disposal Area (SEAD-71), February 1997, as well as the Expanded Site 

Inspection - Seven Low Priority AOCs SEADs 60, 62, 63, 64 (A,B,C, and D), 67, 70, and 71, 

April 1995, and Expanded Site Inspection - Eight Moderately Low Priority A OCs SEADs 5, 9, 12 

(A and BJ, 43, 56, 69, 44 (A and B), 50, 58, and 59, December 1995, and Draft Phase I Remedial 

Investigation (RI) at the Fill Area West of Building 135 (SEAD-59), and the Alleged Paint 

Disposal Area (SEAD-71), July 1998. 

SEAD-59 (Fill Area West of Building 135) is located in the east-central portion of SEDA 

(Figure 2-1 ). The site encompasses an area along both sides of an unnamed dirt road which is 

the access road to Building 311 and runs perpendicular to the south side of Administration 

Avenue terminating at Building 31 1 (Figure 2-2). SEAD-59 is comprised of itwo areas, one area 

located north of the access road to Building 311 and one area located to the south of the road. 

Each area is characterized by different topography with the area to south of the road being 

relatively flat and sloping gently to the west and the area to the north of the road containing a fill 

area with approximately IO feet of relief. 

The entire western border of the site is defined by a north-south trending drainage ditch. A 

drainage swale which flows east to west, parallels the railroad tracks which form the northern 

boundary of SEAD-59. At the northwestern corner of the site, the drainage. swale turns to the 

north and flows under the railroad tracks. Drainage ditches are also located on each side of the 

access road to Building 311 and flow from east to west into the drainage ditch in the western 

portion of the site. 

Surface water flow from precipitation events is controlled by local topography. Surface water 

flow in this area is to the west and it is likely to be captured by the north-south trending drainage 
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swale located in the western portion of the site and by the drainage ditch which parallels the 

south side of the access road. This ditch also drains SEAD-5, which is located just to the east of 

SEAD-59. The groundwater flow direction is primarily southwest across SEAD-59. 

SEAD-59 was used for the disposal of construction debris and oily sludges. SEDA personnel 

have indicated that there may be a large quantity of miscellaneous "roads and grounds" waste 

buried at the site. It is not known when the disposal took place. 

SEAD-71 (Alleged Paint Disposal Area) is located in the east-central portion of SEDA (Figure 

2-1). The site is located approximately 200 feet west of 4th Avenue near Buildings 127 and 114 

(Figure 2-3). The entire site is approximately 350 feet by I 00 feet and bounded on the north and 

south by railroad tracks serving Buildings 114 and 127. A chain-link fence borders the east side 

of the site. 

Surface water flow from precipitation events is controlled by local topography, although the 

topography is relatively flat, gently sloping to the southwest. There are no sustained surface 

water bodies on-site. In the fenced storage area located in the eastern half of the site, the area is 

covered with asphalt, which provides an impermeable surface resulting in an increased amount 

of surface water runoff from the site. The groundwater flow direction in the till/weathered shale 

aquifer on the site is to the west-southwest. 

It is rumored that paints and/or solvents were disposed of in burial pits at SEAD-71. It is not 

known what other activities occurred here. No dates of disposal are available nor is there any 

information on the number of suspected disposal pits. 

2.2 GEOLOGIC I HYDROGEOLOGICAL SETTING 

Regiona~ Geology 

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

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

tectonical ly undisturbed sequence of Paleozoic rocks consisting of shales, sandstones, 

conglomerates, limestones and dolostones. Figure 2-4 shows the regional geology of Seneca 

County. In the vicinity of SEDA, Devonian age (385 million years bp) rocks of the Hamilton group 

are monoclinally folded and dip gently to the south. No evidence of faulting or folding is present. 
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The Hamilton Group 1s Figure2-5a sequence of limestones, calcareous shales, siltstones, and 

sandston,es. 

These rocks were deposited in a shallow inland sea at the north end of the Appalachian Basin 

(Gray, 1991 ). Terrigenous sediments from topographic highs associated with the Arcadian 

landmass of Western New England, eastern New York and Pennsylvania were transported to the 

west across a marine shelf (Gray, 1991 ). These sediments were deposited in a northeast-southwest 

trending trough whose central axis was near what is now the Finger Lakes (Gray, 1991 ). 

The Hamilton Group, 600 to 1,500 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 Fonnation 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. Figure 2-5 displays the stratigraphic section of 

Paleozoic rocks of Central New York. The shale is extensively jointed and weathered at the contact 

with overlying tills. Joint spacings are I inch to 4 feet in surface exposures. Prominent joint 

directions are N 60° E, N 300 W, and N 200 E, with the joints being primarily vertical. Corings 

performed on the upper 5 to 8 feet of the bedrock revealed low Rock Quality Designations (RQD's), 

i.e., less than 5 percent with almost I 00 percent recovery (Metcalf & Eddy, l 989), suggesting a 

high degree of weathering. 

Pleistocene age (Wisconsin event, 20,000 bp) glacial till deposits overlie the shales. Figure 2-6, 

the physiography of Seneca County, presents an overview of the subsurface sediments present in 

the area. The site is shown on as lying on the western edge of a large glacial till plain between 

Seneca Lake and Cayuga Lake. The till matrix, the result of glaciation, varies locally but generally 

consists of horizons of unsorted silt, clay, sand, and gravel. The soils at the site contain varying 

amounts of inorganic clays, inorganic silts, and silty sands. In the central and eastern portions of 

SEDA, the till is thin and bedrock is exposed or within 3 feet of the surface. The thickness of the 

glacial till deposits at SEDA generally ranges from I to 15 feet. 

\\bosfs02\projects\pit\projects\scneca\s5971 ecc\decis iondoc\drafl\ text\section2.doc June 2001 

Page 2-3 



Seneca Army Depot Activity Draft Decision Document - SEAD-59/7 1 

Darien si It-loam soils, 0 to I 8 inches thick, have developed over Wisconsin age glacial tills. These 

soils are developed on glacial till where they overlie the shale. In general, the topographic relief 

associated with these soils is from 3 to 8 percent. Figure 2-7 presents the U.S. Department of 

Agriculture (USDA) General Soil map for Seneca County. 

Regional background elemental concentrations for soils from the Finger Lakes area of New York 

State are not available. However, elemental concentrations for soils from the eastern United States 

and in particular, New York State are available. Table 2.2-1 cites data on the eastern United States 

from a United States Geological Survey (USGS) professional paper (Shacklette and Boerngen, 

1984) and data on the New York State soils from a NYSDEC report. 

Regional Hydrology/Hydrogeology 

Regionally, four distinct hydrologic units have been identified within Seneca County (Mozola A.J ., 

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

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

the quality is minimally acceptable for use as potable water. 

Approximately 95 percent of the wells in the county are used for domestic or farm supply and the 

average daily withdrawal is approximately 500 gallons, an average rate of 0.35 gallons per minute 

(gpm). About five percent of the wells in the county are used for commercial, industrial, or 

municipa I purposes. Seneca Falls and Waterloo, the two largest communities im the county, are in 

the hydrogeologic region which is most favorable for the development of a groundwater supply. 

However, because the hardness of the groundwater is objectionable to the industrial and 

commercial establishments operating within the villages, both villages utilize surface water 

(Cayuga Lake and Seneca River, respectively) as their municipal supplies. The villages of Ovid 

and Interlaken, both of which are without substantial industrial establishments, utilize groundwater 

as their public water supplies. Ovid obtains its supply from two shallow gravel-packed wells, and 

Interlaken is served by a developed seepage-spring area. 

Regionally, the water table aquifer of the unconsolidated surficial glacial deposits of the region 

wou ld be expected to flow in a direction consistent with the ground surface elevations. Geologic 

cross-sections from Seneca Lake and Cayuga Lake have been constructed by the State of New 

York, (Mozo la, 1951, and Crain, 1974). This information suggests that a groundwater divide exists 
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Table 2.2-1 

Background Concentrations of Elements in Soils of the 
Eastern United States with Specific Data for New York State 

Element 

Aluminum 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

SEAD-4 Remedial Investigation 
Seneca Army Depot Activity 

Concentration 
Ran_g_u~1g/k_g) __ 
7,000 - I 00,000 
1.000 - 25 ,000 

< 0.1 - 73 
3 - 12 

< 0.1 - 6.5 
IO - 1,500 
15 - 600 
250 -350 

1 - 7 
0-1.75 
0 - 0.9 - - -- - -

Not Available 
0.0001 - 1.0 

100 - 280,000 
130 - 35,000 
150 - 5,000 

2,9_90 - 6,50Q_ 
1 - 1.000 
1.5 - 40 
1.5 - 25 

< 0.3 - 70 
2.5 - 60 
2.5 - 6 

< I - 700 
< I - 15 

100 - 100,000 
17.000 - 25.000 

> IO - 300 
1 - 12.5 

Geographic 
Location 

Eastern U.S. (2) 
Alb_ariy Area ( )2 
Eastern U.S. (2) 

New York State ( 1) 
AJ.bany_Area_ ( l)_ _ 
Eastern U.S. (2) 

New York State ( 1) 

Albany Ar~a ( 1 )_ _ 
Eastern U.S. (2) 

New York State (I) 
__ Albany Area ( I ) __ 

Eastern U.S . (2) 

_ NC? ~egi~n ~~~-U}~d ( I) 
Eastern U.S. (2) 

Nev,' York State (1) 

Albany Area (I) 

Al~a~y _Area_ (I) 
Eastern U.S. (2) 

New York State (I) 
Albany Ar~a (I) 
Eastern U.S. (2) 

New York State (I) 
_ 1 1ba~y_j\rea (I) 

Eastern U.S. (2) 

Al bany A£_~a_ (J) 
Eastern U.S. (2) 

Al~~~~' Area ( I ) 
Eastern U.S. (2) 
Albany Area ( 1) 
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Table 2.2-1 

Background Concentrations of Elements in Soils of the 
Eastern United States with Specific Data for New York State 

Element 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Sodium 

Vanadium 

Zinc 

SEAD-4 Remedial Investigation 
Seneca Army Depot Activity 

Concentration 

!_l~l!_gU_1!_1_gf1g) 
50 - 50,000 

2,500 - 6,000 

1,700 _:: 4,00Q __ -
>2-7,000 
50 - 5,000 
400 - 600 
0.01 - 3.4 

0.042 - 0.066 
< 5 - 700 

19.5 (mean) 

50 - 37,000 
47.5- 117.5 
> 0.1 - 3.9 

Not Available ---~ -- -
500 - 50,000 

Not Avai lable - - - -- -
> 7 - 300 

Not Available 
> 5 - 2,900 

37 - 60 

Geographic 
Location 

Eastern U.S. (2) 
New York State (I) 

~~bany Area ( I ) 
Eastern U.S. (2) 

New York State ( I ) 
___ Albany Area (I) 

Eastern U.S. (2) 

Al~!:!_ny_Are~ _(I) 
Eastern U.S. (2) 

New York State (I) (no 

range available) 
Eastern U.S. (2) 

New York State ( I ) 

Eastern U.S. (2) 

Eastern U.S. (2) 

Eastern U.S. (2) 

Eastern U.S. (2) 

Albany Area ( 1) 

04/21/200 I 

1. ( 1) Source: McGovern, Carol E., Background Concentrations of 20 Elements in Soils with Special Regard for 
New York State. Wildlife Resources Center, New York Department of Environmental Conservation, Delmar. 

New York 12054. No Date. 
2. (2) Source: Shacklette. H.T. and Boerngen, J.G., I 984. Element Concentrations in Soils and Other Surticial 

Materials of the Conterminous United States, U.S.G.S. Prof Paper 1270. Washington . 
3. The data are for areas where surticial materials are thought to be uncontam inated, undisturbed, or areas far from 

pollution sources. 
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approximately half way between the two finger lakes. SEDA is located on the western slope of this 

divide and therefore regional groundwater flow is expected to be primarily westward toward 

Seneca Lake. 

A substantial amount of information concerning the hydrogeology of the area has been compiled by 

the State of New York, (Mozo la, 1951 ). No other recent state sponsored hydrogeological report is 

available for review. This report has been reviewed in order to better understand the hydrogeology 

of the area surrounding SEDA. The data indicates that within a four-mile radius of the site a 

number of wells exist from which geologic and hydrogeologic information has been obtained. This 

information includes: (1) the depth; (2) the yield; and (3) the geological strata the wells were 

dri lied through. Although the information was compiled in the 1950s, these data are useful in 

providing an understanding and characterization of the aquifers present within the area surrounding 

SEDA. A review of this infonnation suggests that three geologic units have been used to produce 

water for both domestic and agricultural purposes. These units include: (1) a bedrock aquifer, 

which in this area is predominantly shale; (2) an overburden aquifer, which includes Pleistocene 

deposits (glacial till); and (3) a deep aquifer present within beds of limestone in the underlying 

shale. Tlile occurrence of water derived from limestone is considered to be unusual for this area and 

is more commonplace to the north of SEDA. The limestone aquifer in this area is between 100 and 

700 feet deep. As of I 957, twenty-five wells utilized water from the shale aquifer, six wells tapped 

the overburden aquifer, and one used the deep limestone as a source of water. 

For the six wells that utilized groundwater extracted from the overburden, the average yield was 

approximately 7.5 gpm. The average depth of these wells were 36 feet. The geologic material 

which comprises this aquifer is generally Pleistocene till, with the exception of one well located 

northeast of the site. This well penetrates an outwash sand and gravel deposit. The yields from the 

five overburden wells ranged from 4 to 15 gpm. The well located in the out\¥ash sand and gravel 

deposit, drilled to 60 feet, yielded only 5 gpm. A 20-foot hand dug well, located southeasterly of 

the outwash well, yielded IO gpm. 

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

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

shales such as those of 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, (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 solution on the Onondaga limestone which is at 

l\bosfs02\projectslpitlprojects\seneca\s597 I ecc\decisiondocldraft\ text\section2.doc June 2001 

Page 2-7 



Seneca Army Depot Activity Draft Decision Document - SEAD-59/71 

the base of the Hamilton Group. Based on well yield data, the degree of solution 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 dri Hing depths required to intercept this water. 

Local Geology 

The site geology is characterized by gray Devonian shale with a thin weathered zone where it 

contacts the overlying mantle of Pleistocene glacial till. This stratigraphy is consistent over the 

entire site. The predominant surficial geologic unit present at the site is dense glacial till. The till is 

distributed across the entire site and ranges in thickness from less than 2 feet to as much as 15 feet 

although it is generally only a few feet thick. The t ill is generally characterized by brown to gray

brown silt, clay and fine sand with few fine to coarse gravel-sized inclusions of weathered shale. 

Larger diameter weathered shale clasts (as large as 6-inches in diameter) are more prevalent in 

basal portions of the till and are probably ripped-up clasts removed by the active glacier. 

The general Unified Soil Classification System (USCS) description of the till on-site is as follows: 

Clay-silt, brown; slightly plastic, small percentage of fine to medium sand, small percentage of fine 

to coarse gravel-sized gray shale clasts, dense and mostly dry in place, till, (ML). Grain size 

analyses perfonned by Metcalf & Eddy (1989) on glacial till samples collected during the 

installation of monitoring wells at SEDA show a wide distribution of grain sizes. The glacial tills 

have a high percentage of silt and clay with trace amounts of fine gravel. Another study, conducted 

at the same site by the United States Army Environmental Hygiene Agency (USAEHA) detennined· 

the porosities of 5 gray-brown silty clay (i.e., till) samples. These ranged from 34.0 percent to 44.2 

percent with an average of 37.3 percent (USAEHA Hazardous Waste Study No. 37-26-0479-85). 

Darian silt-loam soils, 0 to 18 inches thick, have developed over the till, however, in some 

locations, the agricultural soils have been eroded away and the till is exposed at the surface. The 

surficial soils are poorly drained and have a silt clay loam and clay subsoil. In general, the 

topographic relief associated with these soils is from 3 to 8%. A zone of gray weathered shale of 

variable thickness is present below the till in almost all locations drilled at SEDA. Th is zone is 

characterized by fissile shale with a large amount of brown interstitial silt and clay. 
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The bedrock underlying the site is composed of the Ludlowville Formation of the Devonian age 

Hamilton Group. Merin (1992) also cites three prominent vertical joint directions of northeast, 

north-northwest, and east-northeast in outcrops of the Genesse Formation 30 miles southeast of 

SEDA near Ithaca, New York. Three predominant joint directions, N600E, NJ0OW, and N200E 

are present within this unit (Mozola, 1952). These joints are primarily vertical. The Hamilton 

Group is a gray-black, calcareous shale that is fissile and exhibits parting (or separation) along 

bedding planes. 

Table C-1 in Appendix C presents the local background metal concentrations for soils in the SEDA 

area. 

Local Hvdrology/Hydrogeology 

Surface drainage from SEDA flows to four creeks. 1n the southern portion of the depot, the surface 

drainage flows through ditches and streams into Indian and Silver Creeks. These creeks then flow 

into Seneca Lake just south of the SEDA airfield. The central part and administration area of 

SEDA drain into Kendaia Creek. Kendaia Creek discharges into Seneca Lake near the Lake 

Housing Area. The majority of the northwestern and north-central portion of SEDA drain into 

Reeder Creek. The northeastern portion of the depot, which includes a marshy area called the Duck 

Ponds, drains into Kendaia Creek and then flows north into the Cayuga-Seneca Canal and to 

Cayuga Lake. 

Characterization of the local hydrogeology is based upon hydrogeological information obtained 

from previous site investigations. USA THAMA ( 1989) conducted single-well aquifer tests (slug 

tests) in the Ash Landfill area to estimate the hydraulic conductivity of the water-bearing materials 

underlying the site. The slug tests were performed on five shallow groundwater monitor wells (PT-

11 , PT-12, PT-15, PT-21 and PT-23) screened in the overburden and upper (weathered) portion of 

the bedrock. Slug test data were analyzed according to the method developed by Bouwer and Rice 

(1976). The hydraulic conductivity values generated from the slug test analysis were used in 

conjuncti.on with an estimate of soil porosity and the calculated groundwater flow gradient to 

develop an estimate for the average groundwater flow rate at the Ash Landfill site. Excluding PT-

21 , which had an unusually low hydraulic conductivity value of 5.87 x 1 o-11 centimeters per 

second (cm/sec) (1.66 x 10-7 ft/day), the average hydraulic conductivity, as determined by the slug 

test analysis, was 2.06 x I o-4 cm/sec (0.587 ft/day). Typical tight clay soils have hydraulic 

conductivity values that range from 3.53 x I o-5 to 3.53 x 1 o-8 cm/sec (Davis, 1969). 
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The effective porosity of the aquifer at the Ash Landfill site was estimated by ICF to be 11 percent. 

The average linear velocity of groundwater flow, calculated by ICF, Inc. using Darcy's law, 

between PT-17 and PT-18 is 2.2 x Io-7 ft/sec, 1.9 x I o-2 ft/day or, 6.9 feet per year (ft/yr) based on 

a hydraulic conductivity of 3 .3 x I o-5 cm/sec (9.33 x I o-2 ft/day). 

Data from the Ash Landfill site quarterly groundwater monitoring program and previous field 

investigations indicate that the saturated thickness of the till/weathered shale overburden aquifer is 

variable, generally ranging between I and 8.5 feet. However, the aquifer thickness appears to be 

influenced by the hydrologic cycle and some monitoring wells dry up completely during portions of 

the year. Based upon a review of two years of data, the variations of the water table elevations are 

like ly a seasonal phenomenon. The overburden aquifer is thickest during the spring recharge 

months and thinnest during the summer and early fall. During late fall and early winter, the 

saturated thickness increases. This cycle of variations in the aquifer thickness appears to be 

consistent with what would be expected based upon an understanding of the hydrologic cycle. 

Although rainfall is fairly consistent at SEDA, averaging approximately 3 inches per month, 

evapotranspiration is a likely reason for the large fluctuations observed in the saturated thickness of 

the over-burden aquifer. 

On-site hydraulic conductivity determinations were performed by M&E (1989) on monitoring 

wells MW-8 through MW-17 at the Open Burning Grounds. These wells are all screened within 

the glacial till unit. The data were analyzed according to a procedure described by Hvorslev 

( I 951 ). The average hydraulic conductivity measured for the ten monitoring wells was 5 .Ox I o-1 

ft/day (1.8xJ0-4 cm/sec). The hydraulic conductivities ranged from 2.02 x JQ-2 ft/day (7.06xJ0-6 

cm/sec) to I .4 7 ft/day (5. I 9x I o-4 cm/sec). These hydraulic conductivity measurements were 

within an order of magnitude agreement with previous results reported by O'Brien and Gere (1984 ). 

O'Brien and Gere determined the average hydraulic conductivity of the t ill material to be 

approximately 2.8x I o-1 ft/day (9 .9x I o-5cm/sec). A comparison of the measured values with the 

typical range of hydraulic conductivities for glacial tills indicates that the glacial till at the site is at 

the more permeable end of typical g lacial till values. 

Soils samples were collected during the 1984 U.S. Army Environmental Hygiene Agency 

(USAEHA) Phase IV investigation of the Open Burning Grounds to characterize the permeability 

of the burning pad soils. Soil permeabilities were measured by recompacting the soil in a mold to 

95% standard proctor density. The average permeability for 5 measurements was 1.01 x I o-3 ft/day 
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(3.56x Io-7 cm/sec). The typical range for glacial tills, described by Freeze and Cherry ( 1979), is 

between 3xl o-1 ft/day (lxI0-4 cm/sec) and 3x Io-7 ft/day ( I xi o-10 cm/sec). 

2.3 AREA METEOROLOGY 

Table 2.3-1 summarizes climatological data for the SEDA area. The nearest source of 

cl imatological data is the Aurora Research Farm located approximately 10 miles east of the site 

which provided precipitation and temperature measurements. Meteorological data collected from 

1965 to ] 974 at Hancock International Airport in Syracuse, New York, were used in preparation of 

the wind rose. The airport is located approximately 60 miles northeast of SEDA, and is 

representative of wind patterns at SEDA. The wind rose is presented in Figure 2-8. 

A cool climate exists at SEDA with temperatures ranging from an average of 23°F in January to 

69°F in Jluly. Marked temperature differences are found between daytime highs and nighttime lows 

during the summer and portions of the transitional seasons. Precipitation is well-distributed, 

averaging approximately 3 inches per month (Figure 2-9). This precipitation is. derived principally 

from cyclonic storms which pass from the interior of the county through the St. Lawrence Valley. 

Lakes Seneca, Cayuga and Ontario provide a significant amount of the winter precipitation and 

moderate the local climate. The annual average snowfall is approximately I 00 inches. Wind 

velocities are moderate, but during the winter months there are numerous days with sufficient 

winds to cause blowing and drifting snow. The most frequently occurring w ind directions are 

westerly and west-southwesterly. 

As Table 2.3-1 shows, temperature tends to be highest from June through September. Precipitation 

and relative humidity tend to be rather high throughout the year. The months with the most amount 

of sunshine are June through September. Mixing heights tend to be lowest in the summer and 

during the morning hours. Wind speeds also tend to be lower during the morning, which suggests 

that dispersion will often be reduced at those times, particularly during the summer. No 

episode-days are expected to occur with low mixing heights (less than 500 m) and light wind 

speeds (less than or equal to 2 mis). 

Daily precipitation data measured at the Aurora Research Farm in Aurora, New York 

(approximately 10 miles east of the site) for the period (1957-1991) were obtained from the 

Northeast Regional Climate Center at Cornell University. The maximum 24-hour precipitation 

measured at this station during this period was 3.9 1 inches on September 26, 1975. The reported 
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Table 2.3-1 

Climatological Data for Seneca /\rmy Depot Activity 

SEAD-4 Remedial Investigation 

Seneca Army Depot Activity 

Month Temperature ( I ),"F Me,111 J>rceip- I Mean Relative 1 Percent Mean Number of Days (4) 

Maximum Minimum 
January 30.9 14.0 
h:hruary 32.4 14.1 
March 40.6 

I 
2:1.4 

/\pril 54.9 I 34.7 
,May 66.1 I 42.9 
.lune 76.1 I 53.1 
,July 80.7 57.2 
August 78.8 

I 
55.2 

'September 72.1 49. 1 
I 

October 61.2 39.5 
November 47.1 31.4 

d)ecembcr 35.1 
I 

20.4 ! 
/\nnual 56.3 36.J 

Period Mixing 

I !e ight (2). m 
Morning (Winter) 900 
Morning (Spring) 700 
Morning (Summer) 500 
Morning (/\utumn) 600 
Morning (/\nnual) 650 
/\lternonn (Winter) i 900 
/\th.:rnoon (Spring) 1600 
/dicrnnon (Summer) 1800 
/\ ficrnoon (/\utumn) i 1300 

' Afternoon (/\nnual) 1400 

Notes: 

Mean 
22.5 
2:u 
n.o 

i 44.8 
54 .5 

I 64.6 
69.0 
67.0 

I 60.7 
I 
I 

50.3 

! 39.3 
27.8 

I 46.3 

Wind 

. Speed (2). m/s 
8 
6 
5 
5 

I (, 

8 
8 
7 

I 7 
i 7 

, itation (I), in. I lumidity (%) Sunshine Clear Partly Cloudy Cloudy 
7 ' 21 urn 

2.16 

I 2.45 
2.8(1 
3.1 7 
3.70 
3.4(, 

I 3. 18 
2.95 
2 80 
3.15 
2.57 
303 

70 
! 

35 
70 50 

3 
3 

70 I 50 
I 

70 50 
4 
6 

70 I 50 
I 

70 60 
6 
8 

70 60 8 ' 
70 I 60 

I 70 60 
70 

I 
50 

70 :rn 
70 30 
70 I 50 

8 ' 
7 

i 

7 
2 
2 

j 64 

Mc.in /\nnual Pan Evaporation (:l). inches : 35 
Mean /\nnu.11 Lake Evap11ration (3). inches: 28 

6 19 
7 

I 
20 

7 17 
10 I 15 

' 10 I 12 
I 

13 10 
11 12 
II 12 
8 16 
6 22 
5 24 

IOI 200 

Number of episodes lasting more than 2 days (2). (No. of episode-days) : 
Mixing I !eight < 500 111. wind speed < 2 111/s: 0 (0) 
Mixing I !eight < 1000 111. wind speed < 2 111/s: 0 (0) 

Number of episodes lasting more than 5 days (2). (No. or episode-days) : 
Mixing I lcight < 500 iii. 1vi11d sr,i:cd < 4 mis: 0 (0) 

I) Climate or New York Climatography of the United States No. (,0. National Oceanic and Atmospheric Administration. June I 982. Data ll,r Ithaca Cornell University. NY. 
2) Mixing I !eights. Wind Speeds. and Potential for IJrban /\ir Pollution throughout the Contiguous United States. George C. 1 lolzworth . .Ian. 1972. 
3) Clim:ite Atlas of the IJnitcd Stales. ll.S. Department of('ommcrce. 1983. 
4) Climate of New York Climatography nfthc lJnitcd States No. 60. National Oceanic and Atmospheric Administration. June 1982. Dain r,,r Syracuse. NY. 
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mean annual pan evaporation was 35 inches, and annual lake evaporation was a reported 28 inches. 

An independent value of 27 inches for mean annual evaporation from open water surfaces was 

estimated from an isopleth presented in Water Atlas of the United States (Water Information 

Center, 1973). 

Information on the frequency of inversion episodes for a number of National Weather Service 

stations is summarized in Mixing Heights, Wind Speeds, and Potential for Urban Air Pollution 

Throughout the Contiguous United States (George C. Holzworth, US EPA, 1972). The closest 

stations for which inversion information is available are in Albany, New York, and Buffalo, New 

York. The Buffalo station is nearer to SEDA but almost certainly exhibits influences from Lake 

Erie. These influences would not be expected to be as noticeable at SEDA. 

SEDA is located in the Genesse-Finger Lakes Air Quality Control Region (AQCR). The AQCR is 

designated as non-attainment for ozone and attainment or unclassified for all other criteria 

pollutants. Data for the existing air quality in the area which surrounds the SEDA, cannot be 

obtained since the nearest state air quality stations are 40 to 50 miles away from the army depot, 

(Rochester of Monroe County or Syracuse of Onondaga County), and is not representative of the 

conditions at SEDA. A review of the data for Rochester, which is in the same AQCR as the SEDA, 

indicates that all monitored pollutants (sulfur dioxide, particulates, carbon monoxide, lead, and 

ozone) are below state and federal limits, with the exception of ozone. In 1987, the maximum 

ozone concentration observed in Rochester was 0.127 ppm; however, this value is not 

representative of the SEDA area which is a more rural environment. 

2.4 LAND USE 

The SEDA is situated between Seneca Lake and Cayuga Lake and encompasses portions of 

Romulus and Varick Townships. Land use in this region of New York is largely agricultural, with 

some forestry and public land (school, recreational and state parks). The most recent land use report 

is that issued by Cornell University (Cornell 1967). This report classifies in further detail land uses 

and environments of this region. Agricultural land use is categorized as inactive and active use. 

Inactive agricultural land consists of land committed to eventual forest regeneration, land waiting to 

be developed, or land presently under construction. Active agricultural land surrounding SEDA 

consists largely of cropland and cropland pasture. 
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Forest land adjacent to SEDA is primarily under regeneration with sporadic occurrence of mature 

forestry. Public and semi-public land use surrounding and within the vicinity of SEDA is Sampson 

State Park, Willard Psychiatric Center, and Central School (at the Town of Romulus). Sampson 

State Park entails approximately 1,853 acres of land and includes a boat ramp on Seneca Lake. 

Historically, Varick and Romulus Townships within Seneca County developed as an agricultural 

center supporting a rural population. However, increased population occurred in 1941 due to the 

opening of SEDA. Population has progressed since then largely due to the increased emphasis on 

promoting tourism and recreation in this area. 

The total area of SEDA is I 0,587 acres, of which 8,382 are designated storage areas for 

ammunition, storage and warehouse, and open storage and warehouse. Land use at the depot is 

controlled by the facility mission. The entire facility has restricted access and is surrounded by 

chain-link fencing topped with barbed wire. The depot has a roadway network consisting of paved 

macadam, concrete, and gravel roads totaling approximately 141 miles. 

Land use is divided into three categories at the depot. The Main Post accounts for 9,832 acres and 

consists of an exclusion area containing partially buried, reinforced concrete igloos, general storage 

magazines, and warehouses. The cantonment areas of the facility consist of the North and South 

Posts. The North Post, at the no1th end of the Main Post, includes troop housing, troop support, and 

community services. The South Post is located in the southeast portion of the facility near Route 96 

and is a developed area containing warehouses, administration buildings, quarters, and community 

services. 

The intended land use plan for SEAD-59 and 71 is represented in Figure 2-10. A property transfer 

by the Army, according to CERCLA, Sections 120 (h)(l),(2), and (3), requires that the prospective 

owner must be notified that hazardous substances were possibly stored on the parcel, including the 

quantity and type of the substances that were stored. Under CERCLA, the content of the deed must 

include a covenant warranting that all remedial actions necessary to protect human health and the 

environment with respect to any such hazardous substances remaining on the property have been 

taken before the date of the transfer. In addition, Section 30 of the TAG requires that the Army 

notify the EPA and NYSDEC at least 90 days prior to any transfer. The Army shall ensure that all 

response actions undertaken will not be impeded or impaired by the transfer of the property. 
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2.5 SITE-SPECIFIC GEOLOGY 

2.5.I SEAD-59 

Determination of the site geology was based on the drilling program conducted for the ESI at 

SEAD-59. This program included 5 soil borings and 3 monitoring wells which were drilled to a 

maximum depth of 20 feet below ground surface. Based on the results of the drilling program, 

fill material, till, weathered dark gray shale, and competent gray-black shale are the four major 

geologic units present on-site. At most of the boring locations very little topsoil was present. 

Several of the borings were drilled on a gravel surface, and no topsoil was encountered at these 

locations. 

Fill material was encountered in the seven borings located within the fill area north of the access 

road. The borings in which fil l was not encountered were the two downgradient monitoring well 

locations, MW59- l and MW59-2. The fill was lithologically similar to the till in that it was 

characterized as silt with minor components of sand and shale fragments, but was different from 

the till in color, which tended to be gray brown or tan, and by the presence of gravel, asphalt, 

wood and other organic material. The fill was fond up to a depth of I 0.5 feet. 

The till was characterized as light brown in color and composed of silt, very fine sand, and clay, 

with minor components of gray-black shale fragments. Larger shale fragments (rip-up clasts) 

were observed at some locations at the top of the weathered shale. The thickness of the till 

ranged from 3.1 to 8.6 feet. 

The weathered shale that forms the transition between till and competent shale was encountered 

at five of the nine boring locations. At boring locations MW59-3 and SB59-2, the contact 

between till and weathered shale was distinct. At the remaining three boring locations the 

weathered shale interval was comprised of weathered shale interbedded with till. Competent 

gray-black shale was observed at MW59-3 and SB59- l at 8.0 and I 0.5 feet below grade, 

respectiv,ely. At the remainder of the boring locations (SB59-3A and SB59-5 excepted), bedrock 

was inferred from the point of auger or spoon refusal at depths ranging from 9.5 to 20.5 feet 

below grade. 
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2.5.2 SEAD-71 

Determination of the site geology was based on the results of the subsurface exploration program 

conducted for the ESI at SEAD-71. This program included three soil borings, which were 

completed as monitoring wells, and two test pits. The soil borings were drilled to a maximum 

depth of 9 .4 feet below ground surface and the test pits were excavated to a maximum depth of 

5. 7 feet. 

Based on the results of the subsurface exploration program, till, calcareous weathered shale, and 

competent shale are the three major types of geologic materials present on-site. The till in the 

storage area was characterized as olive gray clay with little silt, very fine sand, and shale 

fragments (up to I inch in diameter) and ranged in thickness between 4.7 and 7.8 feet. In the 

southern section of the storage area, the till consisted of light brown silt with little clay and trace 

amounts of shale fragments (up to I inch in diameter). Large shale fragments (rip-up clasts) 

were observed at or near the till/weathered shale contact at all soil boring locations. In the 

western half of the site, the till consisted of olive gray silt and was found to be approximately 4 

feet thick. 

The weathered shale that forms the transition between the till and competent shale was 

encountered at all soil boring and test pit locations. The depth of the weathered shale ranged 

from 4.7 to 8.3 feet below ground surface. Competent, calcareous gray shale was encountered at 

depths between 5.2 and 9.4 feet below ground surface. 

2.6 SITE-SPECIFIC HYDROLOGY AND HYDROGEOLOG Y 

2.6.1 SEAD-59 

SEAD-59 is comprised of two areas, one area located north of the access road to Building 311 

and one area located to the south of the road. Each area is characterized by different topography 

with the area to south of the road being relatively flat and sloping gently to the west and the area 

to the north of the road containing a fill area with approximately 10 feet of relief. 

Surface water flow from precipitation events is controlled by local topography. The area to the 

south of the access road slopes gently to the west. Surface water flow in th is area is to the west 

and it is likely to be captured by the north-south trending drainage swale located in the western 
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portion of the site and by the drainage ditch which parallels the south side of the access road. 

This ditch also drains SEAD-5, which is located adjacent to SEAD-59 and to the east. 

In the area north of the access road, a hill composed of fill material has approximately IO feet of 

vertical relief. To the west, the hill slopes steeply to the north-south trending drainage swale 

which flows north and eventually flows under the railroad tracks north of the site. To the north, 

the hill s lopes to a sustained drainage ditch approximately two feet deep. This ditch originates 

east of the site near Building 128 and flows west paralleling the railroad tracks and the northern 

boundary of SEAD-59. At the northwestern corner of the site, the drainage swale flows north 

under the railroad tracks. To the east, the hil l slopes downward to a graded gravel surface used 

for storing large equipment. Surface water from this area also drains into the northern drainage 

swale, flowing along the northern boundary of the site, as described above. To the south, the hill 

slopes to the access road which runs through the site. Surface water from this southern portion 

of the hi II drains into the drainage ditch which parallels the access road on the north side. Th is 

drainage ditch flows west and intersects the north flowing drainage ditch in the western portion 

of SEAD-59. 

As part of the ESI program, three monitoring wells were installed at SEAD-59 and three wells 

were installed at SEAD-5. SEAD-5 is located adjacent to SEAD-59 just east of the area south of 

the access road. Based on the data collected during the ESI, the groundwater flow direction is 

primarily southwest across SEAD-59. 

2.6.2 SEAD-71 

Surface water flow from precipitation events is controlled by local topography, although there is 

little topographic relief on the site. There are no sustained surface water bodies on-site. In the 

fenced storage area located in the eastern half of the site, the area is covered with asphalt, which 

provides an impermeable surface resulting in an increased amount of surface water runoff from 

the site. Based on topographic relief, surface water flow is to the southwest toward the SEDA 

railroad tracks (to the south), which are topographically lower than the site. 

As part of the ES] program, three monitoring wells were installed at SEAD-71. Based on the 

data collected during the ESI, the groundwater flow direction in the till/weathered shale aquifer 

on the site is to the west-southwest. 
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2.7 CONTAMINATION ASSESSMENT 

Geophysical surveys and test pits were performed during the ESI and RI to identify burial sites at 

SEAD-59 and 71. Soil (surface, subsurface), soil gas, and groundwater were collected and 

analyzed as part of the investigations (Figures 2-11 and 2-12). The results are presented in the 

Draft Phase I Remedial Investigation (RI) SEAD-59 and SEAD-71, the ES! Report/or Seven Low 

Priority AOCs - SEADs 60, 62, 63, 64 (A, B, C, and DJ, 67, 70, and 71 (Parsons ES, 1995a) and the 

Expanded Site Inspection - Eight Moderately Low Priority AOCs SEADs 5, 9, 12 (A and BJ, 43, 56, 

69, 44 (A and BJ, 50, 58, and 59, December 1995. The following sections summarize the nature 

and extent of contamination identified at these sites. 

2.7.1 Soil Gas Survey 

2.7.1.1 SEAD-59. 

A total of 241 soil gas points were sampled and analyzed during the Phase I RI investigation at 

SEAD-59. This sampling effort revealed one large area and four smaller areas of elevated total 

volatile organic compounds (VOCs), as shown in Figures 2-ll and 2-13. The larger area of 

elevated soil gas encompasses most of SEAD-59, extending from north of the unnamed dirt road to 

the west of the 60,000 gallon oil storage tank, including the mounded fill area. The highest soil gas 

hits were within the boundaries of the fill area. Maximum total VOC hits of greater than 10 ppmv 

were observed at three separate locations within the fill area. The four smaller areas of elevated 

soil gas containing VOCs were detected in an area southeast of the fill area, an area directly 

southwest of the fill area, another area south of the fill area, and an additional area northwest of the 

fi II area. 

2.7.1.2 SEAD-71 

A soi I gas survey has not been performed at SEAD-71. 

2.7.2 Geophvsics: Seismic Survey 

2.7.2.1 SEAD-59 

Four seismic refraction profiles were performed, during the ESI, on 4 lines positioned along each 
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boundary line of SEAD-59. The seismic refraction profiles detected 5 to 1 O feet of 

unconsolidated overburden (1,050 to 1,730 ft/sec) overlying bedrock ( I 0,500 to 15,500 ft/sec). 

Saturated overburden was not detected by the seismic survey due to limited thickness of the 

saturated overburden. The elevations of the bedrock surface indicated that the bedrock sloped to 

the west, generally following the surface topography. Based upon the results of the seismic 

survey, the groundwater flow direction was also expected to be to the west, following the slope 

of the bedrock surface. 

2.7.2.2 SEAD-71 

Four seismic refraction profiles were performed as part of the geophysical investigations for the 

ESI on four lines positioned along each boundary line of the storage area in the eastern half of 

SEAD-7 1 . The seismic refraction profiles detected 6 to 9 feet of unconsolidated overburden 

(I , 125 to, 1,500 ft./sec.) overlying bedrock (12,800 to 16,200 ft./sec.). Saturated overburden was 

not detected by the seismic survey due to limited thickness of the saturated overburden. The 

elevations of the bedrock surface indicated that the bedrock slopes to the west, generally 

following the surface topography. Based on the results of the seismic survey, the groundwater 

flow direction is also expected to be to the west, following the slope of the bedrock surface. 

2.7.3 Geophvsics: EM-31 Survev 

2.7.3.1 SEAD-59 

Electromagnetic (EM-3 1, EM-61) surveys were performed for the ES! and the Phase I RI at 

SEAD-59 to delineate the limits of the landfill and to identify locations where metallic objects 

were buried. Fill areas can generally be delineated since these areas contain metallic objects 

which can be easily detected using e lectromagnetic techniques. Areas within the fill where 

magnetic anomal ies are prevalent also serve as a basis for performing test pit exploration, 

especially when these areas coincide with elevated soil gas anomalies. 

Figure 2-14 shows the EM-3 1 quadrature responses from the ESI, which is proportional to the 

apparent ground conductivity. Several apparent ground conductivity anomalies were observed 

in the northeastern portion of the EM grid which coinc ided with areas used for site access and 

equipment storage. A large area of elevated ground conductivity, also located in the northeastern 

portion of the EM grid, could be attributed to an increase in the c lay content of the fill material, 
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to the presence of dissolved solids in the groundwater, or to soil moisture. A north-south 

trending lineament was detected near the western boundary of the EM grid and was correlated to 

a drainage swale having a large quantity of clay sediment along its length. 

Ten localized anomalies were identified as a result of the EM-31 survey completed at SEAD-59. 

Two of the 10 localized anomalies were correlated to surface features: one was attributed to a 

drainage culvert located under the railroad track along the northern boundary of the EM grid, and 

the second was correlated to an area of surface debris located in the southwestern portion of the 

EM grid. The sources of the remaining 8 localized anomalies could not be attributed to surface 

features. 

The results of the in-phase response, which reflect the presence of buried ferrous objects, are 

shown in Figure 2-15. Eight of the localized in-phase response anomalies are associated with 

the eight apparent ground conductivity anomalies of unknown origin previously mentioned. 

Several larger anomalies were identified in the northeastern quadrant of the EM grid and were 

associated to cultural features. Although many anomalies were observed in both the apparent 

ground conductivity and in-phase data, no clearly defined boundaries of the large fill area in the 

northeastern portion of the EM grid could be determined based upon the geophysical results. 

The results of the electromagnetic (EM-61) survey performed for the Phase I RJ at SEAD-59 are 

shown in Figures 2-11 and 2-13 . Fifty-seven localized anomalies were identified as a result of 

the EM-61 survey completed at SEAD-59. Eighteen of the 57 localized anomalies were 

correlated to known surface features such as the drainage culvert located under the railroad track 

along the northern boundary of the EM grid, and the area of surface debris located in the 

southwestern portion of the EM grid. The sources of the remaining 39 localized anomalies could 

not be attributed to surface features and are due to unknown buried sources. 

2.7.3.2 SEAD-71 

The EM-3 1 survey was performed for the ES! at SEAD-71 in the western half of the site to help 

locate the burial pits. Figure 2-16 shows the EM-31 quadrature response, which is proportional 

to the apparent ground conductivity survey. Figure 2-17 shows the results of the in-phase 

response, which reflects the presence of buried ferrous objects. 

Interferences from many cultural effects along the perimeter of the surveyed area complicated 
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the interpretation of the data. A review of the EM-31 data from SEAD-71 revealed one area, in 

the south central portion of the grid, where both the apparent conductivity and the in-phase 

response decreased noticeably. One other area of increased apparent ground conductivity 

measurements was detected along the west-central portion of the grid, however, an associated in

phase response was not observed. 

2.7.4 Geophysics: GPR Survey 

2.7.4.1 SEAD-59 

Ground penetrating radar (GPR) data were acquired for the ESI at SEAD-59 along profiles 

spaced at SO-foot intervals. In addition, GPR data from two profiles were also collected over 

distinct EM-31 anomalies to provide better characterization of the suspected metallic sources. 

The GPR profiles revealed 17 locations where buried metallic objects were suspected. A small 

disposal pit was also detected in the southeastern portion of the area investigated. Twelve of the 

buried metallic object locations were situated within the suspected disposal area in the 

northeastern quadrant of SEAD-59. Ten of the GPR anomaly locations were either situated over 

a localized EM anomaly or within 15 feet of a localized EM anomaly. 

GPR data were also acquired for the Phase I RI at SEAD-59 over each distinct EM-61 anomaly to 

provide better characterization of the suspected metallic sources. Test pit locations were selected 

based on GPR data indicating the strongest presence of disposal pits or debris. 

2.7.4.2 SEAD-71 

GPR data was acquired for the ESI at SEAD-71. The data from these surveys revealed an 

underground utility line or conduit running northwest - southeast across the northeastern corner 

of the storage compound. One area of anomalous subsurface reflections, typical of reflections 

from metallic objects, was detected in the south-central portion of the storage compound. The 

GPR survey conducted in the area west of the storage compound revealed five localized 

anomalies and three zones with multiple anomalies. The source of these EM-31 and the GPR 

anomalies was identified during test pit excavations as construction debris composed of chain 

link fencing, sheet metal, asphalt, and a crushed, yellow, twenty gallon drum. Weathered shale, 

encountered at a depth of 5.5 feet, limited any further advancement of the excavation. There 

were no readings above background levels (0 ppm of organic vapors and 10-15 micro rems per 
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hour of radiation) during the excavations. 

GPR data were also acquired for the Phase I RI at SEAD-71 in the area depicted in Figure 2-12 to 

provide better characterization of the suspected metallic sources. Test pit locations were selected 

based on GPR data indicating the strongest presence of disposal pits or debris. 

2.7.5 Test Pitting Program 

2.7.5.1 SEAD-59 

Test pits were excavated during both the £SI and Phase I RI in areas identified by geophysics 

and soil gas as anomalies. Test pit excavations were performed to investigate the nature of the 

anomaly and collect chemical data to identify the presence of constituents of concern. The 

excavated material from all the test pits during the Phase I RI was continuously screened for 

organic vapors with a Thermo Environmental Organic Vapor Meter (OVM) 580 PID. With the 

exception of the OVM readings cited below, no other readings above background levels (0 ppm 

of organic vapors) were observed during the excavations. 

Five test pits were excavated during the ESI and nineteen test pits were excavated during the 

Phase I R1 at SEAD-59. Their locations are shown on Figure 2-11. Test pit logs can be found in 

the appendices of the ESI and Phase l RI reports. Test pit locations were selected based on the 

results of the EM31, EM-61 , GPR and soil gas anomalies located throughout the site. 

Geophysical anomalies that coincided with the presence of soil gas anomalies were considered to 

represent the greatest potential for contamination. 

Test pits (TP59-2, TP59-3, TP59-4, TP59-7, TP59- I 0, TP59-1 I, TP59- I 4, TP59- l 5, TP59-16 

and TP59- I 7) were excavated within the fill area during the ESI and Phase l RI. Debris 

consisting of concrete, asphalt, metal and wood were found in this area. A layer of petroleum 

hydrocarbon stained silt (having a petroleum odor) was observed in the 1.4 to 1.8 feet depth 

interval of test pit TP59-4. A maximum reading of 132 ppmv of organic vapors was recorded 

from this depth interval with a hand held Organic vapor meter (OVM). So:il sample TP59-4- I 

was collected from this depth interval to confirm the presence of contamination. 

Three 55-gallon drums were found at approximately 3 feet below grade at the TP59-3 location. 

One drum had been buried in an upright position and the two others were found in a horizontal 
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position. The excavation was halted when these drums were unearthed, therefore, the existence 

of additional drums at greater depths is unknown. Soils from the spaces between the drums were 

collected and identified as soil sample TP59-3. One end of one of the horizontally positioned 

drums was separated from the body of the drum, revealing a white, flexible, plastic-like 

substance. Some areas of this white substance showed a dark-yellow staining. A small amount 

of th is substance was collected in a VOC vial and submitted for VOC analysis as sample number 

TP59-3X. 

Drums were also found in test pits TP59-15 and TP59- I 6. A crushed 15-gallon drum containing 

black oily stains was located six feet below ground surface in TP59- 15. An OVM reading of 16 

ppmv was recorded at this location. Sample TP59-15-1 was collected from the exterior of the 

drum. Another drum was found in TP59- l 6. This drum did not appear to be leaking and no 

OVM reading was recorded. Sample TP59-16-1 was collected from beneath this drum. 

Corroded drum fragments having no contents were found in TP59- I 0. 

In the area directly southwest of the fill area, test pits TP59- l 3A, TP59-13B, and TP59- 13C were 

excavated. Little debris was encountered in these pits. However, a petroleum-type odor was 

noted between 3.5 and 4 feet in TP59- I 3A and an OVM reading of 7.4 ppmv was recorded. In 

addition, a sheen was observed on the water which was encountered at the top of the shale 

bedrock at four feet below ground surface. A silty sheen having no odor was also observed in 

water encountered at approximately the same depth in TP59- I 3C. Samples TP59-13A-1 and 

TP59-13C-1 were collected from the intervals above the bedrock where the water was 

encountered (between 3 to 4 feet below ground surface). 

In the area south of the fill area, test pits TP59-l , TP59-5, TP59-6, TP59-12A, TP59-12B and 

TP59-12C were excavated. The excavation at TP59-1 revealed a large quantity of filled 2-gallon 

paint cans approximately 1 foot below the ground surface. Several zones of paint stained soil 

were observed and screened with an OVM. Soil and paint residues from the zone with the 

highest organic vapor reading (560 ppmv) were collected and submitted for chemical analysis as 

soil sample TP59-1. A 0.6-foot thick layer of construction debris had been disposed of over the 

paint cans. This debris included a crushed, yellow, 20-gallon waste can and chain-link fencing. 

A 5-inch thick layer of crushed shale gravel overlaid the construction debris. A 5-gallon paint 

can was observed one foot below the surface at TP59- l 2A as well as a paint globule and a 

crushed I-gallon paint can. No organic vapors were detected and sample TP59-12A-1 was 

collected from between I and 1.5 feet below ground surface. At test pit TP59-12B, a 5-gallon 
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paint can was also uncovered one foot below the surface leaking a brown grease-like substance. 

White solidified paint was also observed in this interval. An OVM reading of 274 ppmv was 

recorded. Construction debris was encountered in TP59-5, the westernmost t,est pit at SEAD 59, 

and TP59-6, one of the southernmost test pits at SEAD 59. 

Construction debris was encountered in the test pits excavated in the area southeast of the fill 

area (TP59-8, TP59-9 and TP59- I 8). Some iron-stained soil was noted between 1.5 and 2 feet 

below ground surface at TP59- I 8. 

2.7.5.2 SEAD-71 

Four teslt pits were excavated during the Phase I RI at SEAD-71 to characterize the source of the 

geophysical anomalies. Two test pits were excavated during the ESI as wel I. The locations of 

the test pits are shown on Figure 2-12. The test pit logs are presented in the appendices of the 

ESI and RI reports. The excavated material from the test pits was continuously screened for 

organic vapors during the Phase I RI with a Thermo OVM 580 PIO. Except for the OYM 

readings cited below, no readings above background levels (0 ppm of organic vapors) were 

observed during the excavations. 

The sou rce of the EM-3 I and the GPR anomalies identified during the ESI at the TP7 I-I 

location was identified as construction debris composed of chain link fencing, sheet metal, 

asphalt, and a crushed, yellow, tv,enty gallon drum. This debris was situated 0. 75 to 1.3 feet 

below the ground surface. A 0.75 foot thick layer of fine angular black debris (resembling 

creosote or soot) was observed immediately below the construction debris layer. A weathered 

shale layer, encountered at a depth of 5.5 feet, limited any further advancement of the 

excavation. 

Test pit TP7 l-2 was centered over a GPR anomaly located i_n the storage area . This location was 

situated along the southern boundary of compacted roadstone. A dark gray to black, possibly 

stained, fine shale gravel layer was encountered from 0.25 to l .0 foot below ground surface. The 

source of the GPR anomaly was not identified at this test pit location. Changes in the electrical 

properties of the soils within a layer may give rise to spurious radar wave reflections resembling 

GPR signatures observed over metallic objects. 

Test pit TP7 l-3 was located over a GPR anomaly located north of the road and near the steel 
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garage. Sand and stone slabs were encountered between 0.5 and 2 feet. At 8 feet below ground 

surface, a sl ight hydrocarbon odor was noticed and an OVM reading of 4 to 6 ppm was recorded. 

Sample TP7 l-3- l was collected from between 8.5 and 9 feet below the ground surface. The soil 

at this depth was stained with a gray-brown color. A trace of an oi ly sheen was noted on the clay 

soil at ten feet and stones at I 0.5 to 11 feet were covered with a brown oily liquid. Sample 

TP71-3-2 was collected from between 10.5 and 11 feet below ground surface. 

Test pit TP7 l-4 was located over a GPR anomaly located north of the road. A stone s lab layer 

was encountered at I foot below the surface and other slabs mixed with lumber sand and stone 

were located between 3 and 7 feet below the surface. At ten feet below ground surface, some 

iron staining was noted on the soil and an OVM reading of6 ppm was recorded. 

Test pit TP7 l -5 was located over a GPR anomaly located between the south edge of the road and 

the southern railroad tracks. Railroad ties were encountered at 3 to 7 feet below ground surface 

which matched the GPR anomaly. Sample TP71-5- I was collected from between 7 and 7.5 feet 

below ground surface. At 12.5 feet below ground surface, an OVM reading of 8 ppm was 

recorded and sample TP7 l -5-2 was collected from between 12.5 and 13 feet below ground 

surface for on-site screening. 

Test pit TP7l-6 was located south of the road and north ofthe railroad and salt shed. Fill within 

this test pit consisted of black cinders, wood, asphalt bricks, fencing, piping and railroad ties. 

Sample TP7 l-6-3 was collected from beneath the black cinders between 3 and 3 .5 feet below 

ground s urface. Two other samples (TP71-6- l and TP7 l-6-2) were collected from the native 

soi ls beneath this test pit. 

2.7.6 Summan• of Affected Media 

2.7.6.I SEAD-59 

The ESI and Phase T RI conducted at SEAD-59 identified several areas which have been 

impacted by releases of volatile organic compounds, semivolatile organic compounds, total 

petroleum hydrocarbons, and to a lesser extent, heavy metals. 
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Soil Data 

Sampling conducted in SEAD-59 indicated impacts to soils from volatile organic compounds, 

semivolatile organic compounds, total petroleum hydrocarbons, and to a lesser extent, metals. A 

total of 20 soil samples were col lected from soil borings and test pits as part of the ESJ for 

SEAD-59. A total of 105 samples were collected during the Phase I RI for field screening and 

34 of those samples were sent to the laboratory for confirmatory analysis. Table 2.7-1 presents a 

summary of the compounds detected during these investigations. Table A-1 in Appendix A 

presents all validated data for soil from SEAD-59. 

In the fill area, polyaromatic hydrocarbon (PAH) compounds were found in surface soil and 

subsuiface soil samples at concentrations exceeding the criteria specified in the Technical and 

Administrative Guidance Memorandum (TAGM): Determination of Soil Cleanup Objectives. 

Total petroleum hydrocarbons were detected in the majority of the soil samples collected from the 

fill area. In the area directly southwest of the fill area, there is both physical and chemical evidence 

of the presence of hydrocarbons. In the area south of the fill area, several paint cans containing 

paint were found. BTEX constituents were detected in the sample from this location at 

concentrations exceeding the associated T AGM criteria and Cleanup Levels (NYSDEC, 1992). 

Figure 2-18 presents the distribution of benzo[a]pyrene, chosen as an indicator chemical for PAHs. 

Groundwater Data 

The analytical results of the groundwater analyses (Table A-2 in Appendix A) indicate that the 

groundwater at SEAD-59 has been moderately impacted by total petroleum hydrocarbons and, to 

a lesser extent, by metals and semivolatile organic compounds. Total petroleum hydrocarbons 

were detected at low concentrations in each of the downgradient groundwater samples, and were 

undetected in the upgradient groundwater samples. Iron and sodium were detected at 

concentrations above their associated groundwater criteria in both the upgradient and the 

downgradient groundwater samples. Thallium was found in the upgradient and one 

downgradient groundwater sample at concentrations above the federal MCL. Manganese was 

found in one downgra<lient sample at a concentration above the state groundwater criteria. One 

SVOC was reported at estimated concentrations above groundwater TAGM. 

The resu Its of the ESI have identified significant releases of BTEX and PAH compounds in the 

materials comprising the fill area and disposal pits at SEAD-59. It is important to note that trace 
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COMPOUND 
VOLATILE ORGANICS 
1, 1, 1-Trichloroethane 
1, 1,2,2-Tetrachloroethane 
1, 1,2-Trichloroethane 
1, 1-Dichloroethane 
1, 1-Dichloroethene 
1,2-Dichloroethane 
1,2-Dichloroethene (total) 
1,2-Dichloropropane 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chlorodibromomethane 
Chloroethane 
Chloroform 
Cis-1 ,3-Dichloroprope ne 
Ethyl benzene 
Methyl bromide 
Methyl butyl ketone 
Methyl chloride 
Methyl ethyl ketone 
Methyl isobutyl ketone 
Methylene chloride 
Styrene 
Tetrachloroethene 
Toluene 
Total Xylenes 
Trans-1,3-Dichloropropene 
Trichloroethene 
Vinyl chloride 

SEMIVOLATILE ORGANICS 
1,2,4-Trichlorobenzene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
2,2'-oxybis( 1-Chloropropane) 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 

Table 2.7-1 
SUMMARY OF COMPOUNDS DETECTED IN SOIL DURING 

SEAD-59 ESI and Phase I RI 
Decision Document - SEADs- 59 and 71 

Seneca Army Depot Activity 

NUMBER NUMBER FREQUENCY 
OF OF OF MAXIMUM 

UNIT ANALYSES DETECTIONS DETECTION VALUE 

UG/KG 55 0 0.00% 0 
UG/KG 55 0 0.00% 0 
UG/KG 55 0 0.00% 0 
UG/KG 55 0 0.00% 0 
UG/KG 55 0 0.00% 0 
UG/KG 55 0 0.00% 0 
UG/KG 55 0 0.00% 0 
UG/KG 55 0 0.00% 0 
UG/KG 55 1 1.82% 150 
UG/KG 55 3 5.45% 5900 
UG/KG 55 0 0.00% 0 
UG/KG 55 0 0.00% 0 
UG/KG 55 1 1.82% 4 
UG/KG 55 0 0.00% 0 
UG/KG 55 0 0.00% 0 
UG/KG 55 0 0.00% 0 
UG/KG 55 0 0.00% 0 
UG/KG 55 0 0.00% 0 
UGIKG 55 0 0.00% 0 
UGIKG 55 4 7.27% 260000 
UGIKG 55 0 0.00% 0 
UGIKG 55 0 0.00% 0 
UG/KG 55 1 1.82% 
UG/KG 55 3 5.45% 36 
UGIKG 55 0 0.00% 0 
UGIKG 55 2 3.64% 2 
UG/KG 55 0 0.00% 0 
UGIKG 55 0 0.00% 0 
UGIKG 55 8 14.55% 830000 
UGIKG 55 6 10.91% 1000000 
UG/KG 55 0 0.00% 0 
UGIKG 55 2 3.64% 2 
UGIKG 55 0 0.00% 0 

UGIKG 54 1 1.85% 28 
UG/KG 54 0 0.00% 0 
UGIKG 54 0 0.00% 0 
UGIKG 54 0 0.00% 0 

21 0 0.00% 0 
UG/KG 54 0 0.00% 0 
UGIKG 54 0 0.00% 0 
UG/KG 54 0 0.00% 0 
UGIKG 54 0 0.00% 0 
UG/KG 54 0 0.00% 0 
UGIKG 54 0 0.00% 0 
UG/KG 54 0 0.00% 0 

p:\pitlproject s lsenecals5971 eecal e eca1S59soil.xls\Summary 

NUMBER 
ABOVE 
TAGM TAGM 

0 800. 
0 600. 
0 
0 200. 
0 400. 
0 100. 

0 
0 
0 200. 
2 60. 
0 
0 
0 2,700. 
0 600. 
0 1,700 
0 
0 1,900. 
0 300. 
0 
1 5,500. 
0 
0 
0 
0 300. 
0 1,000. 
0 100. 
0 
0 1,400. 

1,500. 
1 1,200. 
0 
0 700. 
0 200. 

0 3,400. 
0 7,900. 
0 1,600. 
0 8,500. 
0 
0 100. 
0 
0 400. 
0 
0 200. 
0 
0 1,000. 
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COMPOUND 
2-Chloronaphthalene 
2-Chlorophenol 
2-Methylnaphthalene 
2-Methylphenol 
2-Nitroaniline 
2-Nitrophenol 
3,3 · -Dichlorobenzidine 
3-Nitroaniline 
4,6-Dinitro-2-methylphenol 
4-Bromophenyl phenyl ether 
4-Chloro-3-methylphenol 
4-Chloroaniline 
4-Chlorophenyl phenyl ether 
4-Methylphenol 
4-Nitroaniline 
4-Nitrophenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo[a)anthracene 
Benzo[a)pyrene 
Benzo[b]fluoranthene 
Benzo[ghi)perylene 
Benzo[k)fluoranthene 
Bis(2-Chloroethoxy)methane 
Bis(2-Chloroethyl)ether 
Bis(2-Chloroisopropyl)ether 
Bis(2-Ethylhexyl)phthalate 
Butylbenzylphthalate 
Carbazole 
Chrysene 
Di-n-butylphthalate 
Di-n-octylphthalate 
Dibenz[a,h]anthracene 
Dibenzofuran 
Diethyl phthalate 
Dimethylphthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
lndeno[1 ,2,3-cd)pyrene 
lsophorone 
N-Nitrosodiphenylamine 
N-Nitrosodipropylam ine 
Naphthalene 

Table 2.7-1 
SUMMARY OF COMPOUNDS DETECTED IN SOIL DURING 

SEAD-59 ESI and Phase I RI 
Decision Document • SEADs- 59 and 71 

Seneca Army Depot Activity 

NUMBER NUMBER FREQUENCY 
OF OF OF MAXIMUM 

UNIT ANALYSES DETECTIONS DETECTION VALUE 

UG/KG 54 0 0.00% 0 

UG/KG 54 0 0.00% 0 

UG/KG 54 37 68.52% 67000 

UG/KG 54 0 0.00% 0 

UG/KG 54 0 0.00% 0 

UG/KG 54 0 0.00% 0 
UG/KG 54 0 0.00% 0 

UG/KG 54 0 0.00% 0 

UG/KG 54 0 0.00% 0 

UG/KG 54 0 0.00% 0 
UG/KG 54 0 0.00% 0 

UG/KG 54 0 0.00% 0 

UG/KG 54 0 0.00% 0 

UG/KG 54 2 3.70% 83 
UG/KG 54 0 0.00% 0 
UG/KG 54 0 0.00% 0 
UG/KG 54 39 72.22% 20000 

UG/KG 54 29 53.70% 5700 

UG/KG 54 36 66.67% 38000 

UG/KG 54 44 81 .48% 67000 
UG/KG 54 43 79.63% 70000 
UG/KG 54 46 85.19% 58000 

UG/KG 54 39 72.22% 35000 

UG/KG 54 41 75.93% 48000 

UG/KG 54 0 0.00% 0 
UG/KG 54 0 0.00% 0 
UG/KG 34 0 0.00% 0 

UG/KG 54 33 61.1 1% 15000 

UG/KG 54 4 7.41% 1000 

UG/KG 54 36 66.67% 33000 

UG/KG 54 45 83.33% 63000 

UG/KG 54 22 40.74% 250 

UG/KG 54 5 9.26% 11 

UG/KG 54 34 62.96% 17000 

UG/KG 54 34 62.96% 18000 

UG/KG 54 15 27.78% 12 

UG/KG 54 0 0.00% 0 

UG/KG 54 46 85.19% 160000 

UG/KG 54 38 70.37% 38000 

UG/KG 54 0 0.00% 0 

UG/KG 54 0 0.00% 0 

UG/KG 54 0 0.00% 0 

UG/KG 54 0 0.00% 0 

UG/KG 54 42 77.78% 34000 

UG/KG 54 0 0.00% 0 

UG/KG 54 0 0.00% 0 

UG/KG 54 0 0.00% 0 

UG/KG 54 35 64.81% 29000 

p:\pit\projects\seneca\s5971 eeca\eecaIS59soil.xlsISummary 

NUMBER 
ABOVE 
TAGM TAGM 

0 
0 800. 
2 36,400. 
0 100. 
0 430 
0 330. 
0 
0 500. 
0 
0 
0 240. 
0 220. 
0 
0 900. 
0 
0 100. 
0 50,000. 
0 41,000. 
0 50,000. 

31 224. 
33 61. 
13 1,100. 
0 50,000. 

12 1,100. 
0 
0 
0 
0 50.000 
0 50,000. 
0 

26 400. 
0 8,100. 
0 50,000. 

29 14. 
6,200. 

0 7,100. 
0 2,000. 
1 50,000. 
0 50.000 
0 410, 

0 
0 
0 
4 3,200. 
0 4,400. 
0 
0 
2 13,000. 
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COMPOUND 
Nitrobenzene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 

PESTICIDES/PC BS 
4,4·-000 
4,4--DDE 
4,4'-DDT 
Aldrin 
Alpha-BHC 
Alpha-Chlordane 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 
Beta-BHC 
Delta-BHC 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan sulfate 
Endrin 
Endrin aldehyde 
Endrin ketone 
Gamma-BHC/Lindane 
Gamma-Chlordane 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
Toxaphene 

METALS 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Cyanide 

Table 2.7-1 
SUMMARY OF COMPOUNDS DETECTED IN SOIL DURING 

SEAD-59 ESI and Phase I RI 
Decision Document - SEADs- 59 and 71 

Seneca Army Depot Activity 

NUMBER NUMBER FREQUENCY 
OF OF OF MAXIMUM 

UNIT ANALYSES DETECTIONS DETECTION VALUE 
UG/KG 54 0 0.00% 0 

UG/KG 54 0 0.00% 0 
UG/KG 54 46 85.19% 140000 
UG/KG 54 2 3.70% 17 

UG/KG 54 47 87.04% 120000 

UG/KG 54 31 57.41 % 450 
UG/KG 54 34 62.96% 150 
UG/KG 54 31 57.41% 350 
UG/KG 54 2 3.70% 1.2 
UG/KG 54 4 7.41 % 14 

UG/KG 54 13 24.07% 81 
UG/KG 54 0 0.00% 0 
UG/KG 54 0 0.00% 0 
UG/KG 54 0 0.00% 0 
UG/KG 54 0 0.00% 0 
UG/KG 54 0 0.00% 0 
UG/KG 54 2 3.70% 63 
UG/KG 54 0 0.00% 0 

UGIKG 54 7 12.96% 4.7 
UGIKG 54 7 12.96% 8.5 
UGIKG 54 4 7.41% 4.9 
UG/KG 54 8 14.81 % 26 
UG/KG 54 5 9.26% 7.1 
UG/KG 54 5 9.26% 20 

UG/KG 54 9 16.67% 46 
UG/KG 54 12 22.22% 17 
UG/KG 54 9 16.67% 77 
UG/KG 54 0 0.00% 0 
UG/KG 54 11 20.37% 100 

UG/KG 54 0 0.00% 0 
UG/KG 54 14 25.93% 10 
UG/KG 54 2 3.70% 110 
UG/KG 54 0 0.00% 0 

MG/KG 54 54 100.00% 20600 
MG/KG 54 12 22.22% 424 

MG/KG 54 54 100.00% 6.1 
MG/KG 54 54 100.00% 304 

MG/KG 54 54 100.00% 0.91 
MG/KG 54 20 37.04% 3.2 

MG/KG 54 54 100.00% 214000 
MG/KG 54 54 100.00% 25.5 
MG/KG 54 54 100.00% 14.7 
MG/KG 54 54 100.00% 36.1 

MG/KG 54 0 0.00% 0 

p :lpit\projects\seneca\s5971 eeca\eeca1S59soil.x ls\Summary 

NUMBER 
ABOVE 
TAGM TAGM 

0 200. 
0 1,000. 
2 50,000. 
0 30. 

50,000. 

0 2,900. 
0 2,100. 
0 2,100. 
0 41. 
0 110. 
0 
0 1000/1 00O0(a) 
0 1000/10000(a) 
0 1000/10000( a) 
o 1000/10000( a) 
0 1000/1 0000(a) 
0 1000/10000(a) 
0 1000/1 0000(a) 
0 200. 
0 300. 
0 44, 
0 900. 
0 900. 
0 1,000 
0 100. 
0 
0 
0 60. 
0 540. 
0 100. 
0 20. 
0 
0 

19,300. 
1 5.9 
0 8.2 
1 300. 
0 1.1 
1 2.3 
5 121,000. 
0 29.6 
0 30. 
1 33. 
0 .35 
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COMPOUND 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

OTHER ANALYSES 
Total Petroleum Hydrocarbons 
Nitrate/Nitrite Nitrogen 

Notes: 

Table 2.7-1 
SUMMARY OF COMPOUNDS DETECTED IN SOIL DURING 

SEAD-59 ESI and Phase I RI 
Decision Document - SEADs- 59 and 71 

Seneca Army Depot Activity 

NUMBER NUMBER FREQUENCY 
OF OF OF MAXIMUM 

UNIT ANALYSES DETECTIONS DETECTION VALUE 
MG/KG 54 54 100.00% 33300 
MG/KG 54 54 100.00% 139 
MG/KG 54 54 100.00% 34400 
MG/KG 54 54 100.00% 1150 
MG/KG 54 34 62.96% 1.6 
MG/KG 54 54 100.00% 41 .4 
MG/KG 54 54 100.00% 2520 
MG/KG 54 18 33.33% 2.2 
MG/KG 54 4 7.41% 4.1 
MG/KG 54 43 79.63% 2310 
MG/KG 54 0 0.00% 0 
MG/KG 54 54 100.00% 41.9 
MG/KG 54 54 100.00% 1550 

MG/KG 55 35 63.64% 19700 
MG/KG 34 34 100.00% 9.9 

(a) The TAGM values for PCBs is 1000uglkg for surface soils and 10,000uglkg for subsurface soils. 

p:lpitlprojectslseneca\s5971 eeca\e eca\S59soil.xls \Summary 

NUMBER 
ABOVE 
TAGM TAGM 

0 36,500. 
29 24.8 

21,500. 
1,060. 

11 .1 
0 49. 

2,380. 
2. 

1 .75 
18 172. 
0 .7 
0 150. 
8 110. 

NA 
NA 
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quantities of total petroleum hydrocarbons detected in the fill materials are presumably being 

leached into the groundwater beneath the site. Therefore, the data suggest that affected media at 

SEAD-59 may have the potential to impact the modeled receptors. 

2.7.6.2 SEAD-71 

Soil and groundwater were sampled as part of the ESI conducted at SEAD-7 1 in I 994. Soils 

were also sampled as part of the Phase I RI conducted in 1998. Sampling and analyses were 

based upon historical usage of the area for the disposal of paint and solvents. The results of these 

investigations were detailed in the ESI and Phase I R1 reports (Parsons ES, April I 995, July 

1998). To evaluate whether each media (soil and groundwater) is being impacted, the chemical 

analysis data from both investigations were compared to available New York State and Federal 

standards, guidelines, and criteria. Only those state standards which are more stringent than 

federal requirements were used as criteria. 

Soil Data 

A total of 21 surface soi l samples were obtained for chemical analysis as part of the Phase I R1 

for SEAD-71. Nine soil samples were collected from 4 test pits and screened for BTEX 

compounds using immunoassay field screening tests. Five test pit soil samples from the 4 test 

pits were sent to the laboratory for chemical analysis. The chemical data for these surface soil 

and test pit soil samples in addition to the eight soil samples collected from 1two test pits during 

the ESI are summarized in Table 2.7-2. Table B-1 in Appendix B presents all validated data 

from the two investigations at SEAD-7 1. The following sections describe the nature and extent 

of contamination identified at SEAD-71. 

The Phase I RI confirmed the find ings of the ESI conducted at SEAD-71. No burial pit for paint 

and solv,ents was uncovered during either investigation, although the investigations did indicate 

the soils at SEAD-71 have been impacted by the waste materials which have been disposed of in 

at least one disposal pit on site. At three test pit locations, polynuclear aromatic hydrocarbons 

(PAHs) were present at concentrations exceeding the criteria specified in the Technical and 

Administrative Guidance Memorandum (TAGM): Determination of Soil Cleanup Objectives 

and Cleanup Levels (NYSDEC 1992). Heavy metals concentrations above the associated criteria 

values were also present in these three test pits. There is clear evidence that surface soi Is at 

SEAD-71 have been impacted by waste materials disposed in the area. Both PAHs and heavy 
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COMPOUND UNIT 
VOLATILE ORGANICS 
1. 1, 1-Trichloroethane UG/KG 
1, 1.2,2-Tetrachloroethane UG/KG 
1.1 .2-Trichloroethane UG/KG 
1, 1-Dichloroethane UG/KG 
1.1-Dichloroethene UG/KG 
1.2-Dichloroethane UG/KG 
1,2-Dichloroethene (total) UG/KG 
1,2-Dichloropropane UG/KG 
Acetone UG/KG 
Benzene UG/KG 
Bromodichloromethane UG/KG 
Bromoform UG/KG 
Carbon disulfide UG/KG 
Carbon tetrachloride UG/KG 
Chlorobenzene UG/KG 
Chlorodibromomethane UG/KG 
Chloroethane UG/KG 
Chloroform UG/KG 
Cis-1.3-Dichloropropene UG/KG 
Ethyl benzene UG/KG 
Methyl bromide UG/KG 
Methyl butyl ketone UG/KG 
Methyl chloride UG/KG 
Methyl ethyl ketone UG/KG 
Methyl isobutyl ketone UG/KG 
Methylene chloride UG/KG 
Styrene UG/KG 
Tetrachloroethene UG/KG 
Toluene UG/KG 
Total Xylenes UG/KG 
Trans-1.3-Dichloropropene UG/KG 
Trichloroethene UGIKG 
Vinyl chloride UG/KG 

SEMIVOLATILE ORGANICS 
1.2.4-Trichlorobenzene UG/KG 
1.2-Dichlorobenzene UG/KG 
1,3-Dichlorobenzene UG/KG 
1.4-Dichlorobenzene UG/KG 
2 ,2'-oxybis(1-Chloropropane} UGIKG 
2.4.5-Trichlorophenol UG/KG 
2,4.6-Trichlorophenol UG/KG 
2.4-Dichlorophenol UG/KG 

2,4-Dimethylphenol UG/KG 
2.4-Dinitrophenol UG/KG 
2,4-Dinitrotoluene UG/KG 
2.6-Dinitrotoluene UG/KG 
2-Chloronaphthalene UG/KG 
2-Chlorophenol UG/KG 
2-Methylnaphthalene UG/KG 
2-Methylphenol UG/KG 
2-Nitroaniline UG/KG 
2-Nitrophenol UG/KG 
3_3· -Dichlorobenzidine UG/KG 
3-Nitroaniline UGIKG 
4,6-Dinitro-2-methylphenol UG/KG 

Table 2.7-2 
SUMMARY OF COMPOUNDS DETECTED IN SOIL DURING 

SEAD-71 ESI and Phase I RI 
Decision Document • SEADs-59 and 71 

Seneca Army Depot Activity 

NUMBER NUMBER FREQUENCY 
OF OF OF MAXIMUM 

ANALYSES DETECTIONS DETECTION VALUE 

34 6 17.65% 
34 0 0.00% 
34 0 0.00% 
34 0 0.00% 
34 0 0.00% 
34 0 0.00% 
34 0 0.00% 
34 0 0.00% 
34 2 5.88% 
34 1 2.94% 
34 0 0.00% 
34 0 0.00% 
34 0 0.00% 
34 0 0.00% 
34 0 0.00% 
34 0 0.00% 
34 0 0.00% 
34 0 0.00% 
34 0 0.00% 
34 2 5.88% 
34 0 0.00% 
34 0 0.00% 
34 0 0.00% 
34 0 0.00% 
34 0 0.00% 
34 9 26.47% 
34 2.94% 
34 4 11.76% 
34 8 23.53% 
34 4 11.76% 
34 0 0.00% 
34 0 0.00% 
34 0 0.00% 

34 0 0.00% 
34 0 0.00% 
34 0 0.00% 
34 0 0.00% 

8 0 0.00% 
34 0 0.00% 
34 0 0.00% 
34 0 0.00% 
34 0 0.00% 
34 0 0.00% 
34 0 0.00% 
34 0 0.00% 
34 0 0.00% 
34 0 0.00% 

23 
0 
0 
0 
0 
0 
0 
0 

74 
2 
0 
0 
0 
0 
0 
0 
0 
0 
0 
4 
0 
0 
0 
0 
0 

11 
1 

33 
16 
96 

0 
0 
0 

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

34 14 41 .18% 31000 
34 0 0.00% 0 
34 0 0.00% 0 
34 0 0.00% 0 
34 0 0.00% 0 
34 0 0.00% 0 
34 0 0.00% 0 

p lp 11\pro1ec1s\ senecals5971eecleecal lablesl s71 sfa xls\TAGMSTAT 

NUMBER 
ABOVE 
TAGM TAGM 

0 800. 
0 600. 
0 
0 200. 
0 400. 
0 100. 
0 
0 
0 200, 
0 60. 
0 
0 
0 2.700. 
0 600 
0 1,700. 
0 
0 1,900. 
0 300. 
0 
0 5.500. 
0 
0 
0 
0 300. 
0 1.000. 
0 100. 
0 
0 1.400. 
0 1,500. 
0 1.200. 
0 
0 700. 
0 200. 

0 3,400. 
0 7.900. 
0 1,600. 
0 8,500 
0 
0 100. 
0 
0 400. 
0 
0 200. 
0 
0 1,000. 
0 
0 800. 
0 36,400 
0 100. 
0 430. 
0 330. 
0 
0 500. 
0 
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COMPOUND UNIT 
4-Bromophenyl phenyl ether UG/KG 
4-Chloro-3-methylphenol UG/KG 
4-Chloroaniline UG/KG 
4-Chlorophenyl phenyl ether UG/KG 
4-Methylphenol UG/KG 
4-Nitroaniline UG/KG 
4-Nitrophenol UG/KG 
Acenaphthene UG/KG 
Acenaphthylene UG/KG 
Anthracene UG/KG 
Benzo(a)anthracene UG/KG 
Benzo[ a )pyrene UG/KG 
Benzo[b]fluoranthene UG/KG 
Benzo(ghi)perylene UG/KG 
Benzo(k)fluoranthene UG/KG 
Bis(2-Chloroethoxy)methane UG/KG 
Bis(2-Chloroethyl)ether UG/KG 
Bis(2-Chloroisopropyl)ether UG/KG 
Bis(2-Elhylhexyl)phthalate UG/KG 
Butylbenzylphthalate UG/KG 
Carbazole UG/KG 
Chrysene UG/KG 
Di-n-butylphthalate UG/KG 
Di-n-octylphthalate UG/KG 
Dibenz[ a. h Janthracene UG/KG 
Dibenzofuran UG/KG 
Diethyl phthalate UG/KG 
Dimethylphthalate UG/KG 
Fluoranthene UG/KG 
Fluorene UG/KG 
Hexachlorobenzene UG/KG 
Hexachlorobutadiene UG/KG 
Hexachlorocyclopentadiene UG/KG 
Hexachloroethane UG/KG 
lndeno(1 .2.3-cd)pyrene UG/KG 
lsophorone UG/KG 
N-Nitrosodiphenylamine UG/KG 
N-Nitrosodipropylamine UG/KG 
Naphthalene UG/KG 
Nitrobenzene UG/KG 
Pentachlorophenol UG/KG 
Phenanthrene UG/KG 
Phenol UG/KG 
Pyrene UG/KG 

PESTICIDES/PCBS 
4.4·.000 UG/KG 
4.4'-DDE UG/KG 
4.4' -DDT UG/KG 

Aldrin UG/KG 
Alpha-BHC UG/KG 
Alpha-Chlordane UG/KG 
Aroclor-1016 UG/KG 
Aroclor-1221 UG/KG 
Aroclor-1232 UG/KG 
Aroclor-1242 UG/KG 
Aroclor-1248 UG/KG 

Table 2.7-2 
SUMMARY OF COMPOUNDS DETECTED IN SOIL DURING 

SEAD-71 ESI and Phase I RI 
Decision Document - SEADs-59 and 71 

Seneca Army Depot Activity 

NUMBER NUMBER FREQUENCY 
OF OF OF MAXIMUM 

ANALYSES DETECTIONS DETECTION VALUE 
34 0 0.00% 0 
34 0 0.00% 0 
34 0 0.00% 0 
34 0 0.00% 0 
34 0 0.00% 0 
34 0 0.00% 0 
34 0 0.00% 0 
34 24 70.59% 42000 
34 5 14.71% 340 
34 27 79.41% 100000 
34 32 94.12% 150000 
34 31 91 .18% 120000 
34 31 91 .18% 88000 
34 30 88.24% 62000 
34 24 70.59% 130000 
34 0 0.00% 0 
34 0 0.00% 0 
34 0 0.00% 0 
34 3 8.82% 15 
34 0 0.00% 0 
34 28 82.35% 77000 
34 32 94.12% 150000 
34 2 5.88% 140 
34 0 0.00% 0 
34 28 82.35% 25000 
34 22 64.71% 38000 
34 0 0.00% 0 
34 0 0.00% 0 
34 33 97.06% 440000 
34 25 73.53% 62000 
34 0 0.00% 0 
34 0 0.00% 0 
34 0 0.00% 0 

34 0 0.00% 0 
34 30 88.24% 65000 
34 0 0.00% 0 
34 0 0.00% 0 
34 0 0.00% 0 
34 15 44.12% 46000 
34 0 0.00% 0 
34 0 0.00% 0 
34 32 94.12% 290000 
34 2.94% 4.5 

34 33 97.06% 280000 

34 11 32.35% 240 

34 21 61 .76% 810 
34 22 64.71% 1300 
34 0 0.00% 0 
34 8 23.53% 18 

34 2 5.88% 74 

34 0 0.00% 0 
34 0 0.00% 0 
34 0 0.00% 0 

34 0 0.00% 0 

34 0 0.00% 0 

p \plllprojects\senecals5971 eecleecal tableslsi 1 sfa xls\TAGMSTAT 

NUMBER 
ABOVE 
TAGM TAGM 

0 
0 240. 
0 220. 
0 
0 900. 
0 
0 100. 
0 50.000. 
0 41 ,000. 
3 50.000. 

25 224. 
29 61 . 
16 1,100. 

1 50.000. 
13 1.100. 

0 
0 
0 
0 50.000. 
0 50,000. 
0 

23 400. 
0 8.100. 
0 50,000. 

27 14. 
5 6.200. 
0 7,100. 
0 2.000. 
7 50,000. 
1 50,000. 
0 410. 
0 
0 
0 
9 3.200. 
0 4.400. 
0 
0 
2 13,000. 
0 200. 
0 1.000. 
6 50.000. 
0 30. 
7 50,000. 

0 2.900. 
0 2,100. 
0 2.100. 
0 41 . 
0 110. 
0 
0 
0 
0 
0 
0 
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COMPOUND UNIT 

Aroclor-1 254 UG/KG 
Aroclor-1260 UG/KG 

Beta-BHC UG/KG 
Delta-BHC UG/KG 
Dieldrin UG/KG 
Endosulfan I UG/KG 

Endosulfan II UG/KG 
Endosulfan sulfate UG/KG 
Endrin UG/KG 
Endrin aldehyde UG/KG 
Endrin ketone UG/KG 
Gamma-BHC/Lindane UG/KG 
Gamma-Chlordane UG/KG 
Heptachlor UG/KG 
Heptachlor epoxide UG/KG 
Methoxychlor UG/KG 
Toxaphene UG/KG 

METALS 
Aluminum MG/KG 
Antimony MG/KG 

Arsenic MG/KG 

Barium MG/KG 

Beryllium MG/KG 
Cadmium MG/KG 
Calcium MG/KG 

Chromium MG/KG 
Cobalt MG/KG 
Copper MG/KG 

Cyanide MG/KG 

Iron MG/KG 

Lead MG/KG 

Magnesium MG/KG 
Manganese MG/KG 

Mercury MG/KG 

Nickel MG/KG 
Potassium MG/KG 

Selenium MG/KG 

Silver MG/KG 

Sodium MG/KG 
Thallium MG/KG 
Vanadium MG/KG 

Zinc MG/KG 

OTHER ANALYSES MG/KG 
Total Petroleum Hydrocarbons MG/KG 
Nitrate/Nitrite Nitrogen 

Table 2.7-2 
SUMMARY OF COMPOUNDS DETECTED IN SOIL DURING 

SEAD-71 ESI and Phase I RI 
Decision Document • SEADs-59 and 71 

Seneca Army Depot Activity 

NUMBER NUMBER FREQUENCY 

OF OF OF MAXIMUM 
ANALYSES DETECTIONS DETECTION VALUE 

34 0 0.00% 0 
34 0 0.00% 0 
34 7 20.59% 32 
34 1 2.94% 1.8 

34 3 8.82% 3.5 
34 11 32.35% 200 

34 6 17.65% 52 
34 12 35.29% 110 
34 11 32.35% 120 

34 19 55.88% 120 
34 18 52.94% 160 
34 2.94% 4 

34 4 11.76% 22 
34 2.94% 1.2 
34 14 41.18% 180 
34 12 35.29% 520 

34 0 0.00% 0 

34 34 100.00% 18000 
34 12 35.29% 19.3 
34 34 100.00% 14.6 

34 34 100.00% 179 

34 33 97.06% 0.88 

34 15 44.12% 12.1 

34 34 100.00% 295000 
34 34 100.00% 60.3 
34 34 100.00% 14.6 
34 34 100.00% 134 

34 0 0.00% 0 
34 34 100.00% 65100 
34 34 100.00% 3470 

34 34 100.00% 59300 
34 34 100.00% 853 
34 16 47.06% 2.7 

34 34 100.00% 11 0 
34 34 100.00% 2940 

34 15 44.12% 1.8 

34 5 14.71% 069 
34 30 88.24% 1040 
34 2.94% 2.3 

34 34 100.00% 29.2 

34 33 97.06% 3660 
34 34 100.00% 0 

26 22 84.62% 9060 

26 26 100.00% 30.2 

p lp1tlpro1ec1s1senecals5971eecleeca\lables\ s71 sla xls\TAGMSTAT 

NUMBER 
ABOVE 
TAGM TAGM 

0 10.000. 
0 10.000. 
0 200. 

0 300. 
0 44. 

0 900. 
0 900. 
0 1,000. 
1 100. 

0 
0 
0 60. 
0 540. 
0 100. 
4 20. 
0 
0 

0 19,520. 
6. 

4 8.9 
0 300. 
0 1.13 
4 2.46 

11 125,300. 
4 30. 
0 30. 

12 33 
0 .35 
2 37.410. 

22 24.4 
6 21 ,700. 
0 1.100. 
4 .1 
2 50. 
1 2.623. 
0 2. 
0 .8 

19 188. 
1 .855 
0 150. 

13 115. 
0 
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metals were detected above their associated criteria in every surface soil sample collected during 

the Phase 1 RI. Figure 2-19 presents the benzo[a]pyrene concentrations detected at SEAD-71. 

Benzo[a]pyrene was selected as the indicator chemical for PAHs. 

Groundwater Data 

Groundwater at the site has not been significantly impacted. Metals were the only constituents 

detected .. Out of the 20 metals found, five (aluminum, iron, lead, 

manganese, and thallium) were detected at concentrations above the lowest associated state or 

federal criteria (Table B-2 in Appendix B). 
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3.0 RISK ASSESSMENT 

The threat from a site can be quantified using risk assessment techniques. Risk assessments have 

been performed at several of the higher priority sites and have been a useful tool in evaluating 

site conditions. Since future land use scenarios have been described as part of the Base 

Realignment Plan these scenarios have been incorporated into the risk assessment. Risk 

assessments are appropriate for developing and supporting planning decisions regarding the 

disposition of the remaining sites that exist at the Seneca Army Depot Activity. 

This section of the Decision Document presents the risk assessments that have been performed 

for SEADs-59 and 71. These risk assessments provide an understanding of the potential threats 

that these sites may pose. The results of these evaluations are used to support decisions 

regarding site disposition. A site that is above the EPA target risk level will be considered 

further, while a site that is below these criteria may be eliminated from further consideration. 

The methods used to conduct the risk assessment are the same as those used in prior baseline risk 

assessments at several of the other sites. Biased sampling has been performed, and the data 

represent "worst case" conditions. 

The objectives of the screening risk assessment are to: 

• quantify the threat that a site may pose; 

• help determine whether a remedial investigation is necessary; 

• provide a basis for determining if a removal action will eliminate the threat; 

• he lp support selection of the "No Action" remedial alternative, where appropriate. 

To meet these objectives, the Risk Assessment Guidance for Superfimd (RAGS) (USEPA, 1989a) 

was followed when possible and applicable. Technical judgment, consultation with USEPA 

staff, and recent publications were used in the development of the risk assessment. 

The future land use of both SEAD-59 and 71 is Planned Industrial Development. The sites are 

shown in Figure 1-2. 

p:lpit\projectslseneca\s5971 ecc\decisiondocldraft\1extlsection3.doc June 2001 
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Seneca Army Depot Activity Draft Decision Document -SEADs-59 and 71 

3.1 METHODOLOGY AND ORGANIZATION OF DOCUMENT 

The methodology employed for this risk assessment follows USEPA guidance. This section 

contains four major subsections, as fo llows: 

I. Identification of Chemicals of Concern (Section 3.2) 

This section provides site-related data along with background chemical data. Detailed 

summaries and statistical analyses of these data are provided in this section. All chemicals with 

validated detections in the applicable environmental media were evaluated in the risk 

assessment. The relevant exposure pathway risks were calculated for each detected chemical. 

Also included in the Data Evaluation section is an evaluation of site background data. Relevant 

background data are presented and, where appropriate, statistical analyses were performed to 

compare on-site chemical concentrations with background concentrations. Based on these 

analyses, chemicals whose presence at a site is attributable to background were not further 

evaluated in the screening risk assessments. 

2. Exposure Assessment (Section 3.3) 

This section includes derivation and presentation of the applicable exposure point concentrations 

(EPCs) used in the human health risk assessment. Exposure point concentrations for the baseline 

risk assessment are based on analytical data and modeling results. The EPCs provided are used 

for future onsite land-use scenarios, and correspond to the applicable exposure pathways for the 

risk assessment. 

The future land-use scenarios for both sites are Planned Industrial Development. Associated 

with each land use scenario is a specific set of plausible receptors and exposure pathways. In all 

scenarios, the calculated risk values apply to a hypothetical reasonable maximum exposure 

(RME) and a central tendency (CT) exposure (more typical) for an individual working on or 

visiting the site. The risk values are dictated by the environmental sampling data used as 

exposure point concentrations for the applicable media. 

The three primary exposure routes considered in these risk assessments are ingestion, inhalation, 

and dermal contact. Chemical intake values for future land use are calculated based on exposure 

pathways, specific exposure values, and assumptions. Equations used to calculate intakes for all 

applicable exposure pathways are presented in this section. 

p :\pitlprojcctslscnecals597 I ccc\dccisiondocldraft\tcxtlsect ion3 .doc June 200 I 
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3. Toxicity Assessment (Section 3.4) 

This section presents oral, inhalation, and dermal toxicity values used in the human health risk 

calculations. Appropriate data sources (i.e. IRIS, HEAST and EPA Risk Assessment Issue 

papers) are provided to support the toxicity values. 

4. Risk Characterization (Section 3.5) 

This section presents the risk calculations for all human health exposure pathways for the 

expectedl future land use. Non-carcinogenic and carcinogenic risk estimates are summarized for 

each receptor and exposure pathway. 

3.2 IDENTIFICATION OF CHEMICALS OF CONCERN 

Data collected were evaluated for suitability of use in the risk assessment as discussed in RAGS 

(EPA, I 989a). These decisions were based on analytical methods, quantitation limits, qualifiers, 

and blank contamination. 

The data usability criteria for documentation, analytical methods, data validation, precision, 

accuracy, representativeness, comparability, and completeness are discussed in past reports 

which document the field investigations at SEADs-59 and 71. Such discussions may be found in 

the SWMU Classification Report, ES! for Eight Moderately Low Priority Sites, the ES! for Seven 

Low Priority Sites, and the Phase I Remedial Investigation at SEAD-59 and SEAD-71. 

The data used in the screening risk assessments were collected during the four investigations 

documented in the reports cited above. Data collected for the SWMU Classification Report was 

collected during December 1993. Data for the ESI for Eight Moderately Low Priority Sites was 

collected between March - July, 1994. Data for the ESI for Seven Low Priority Sites was 

collected between June - July, 1994. Data for the Phase I Remedial Investigation was collected 

between September - November, 1997. 

Table 3.2-1 summarizes the number of samples from each media collected at each of these areas 

of concern. Three separate sample counts are provided for soil samples: all soils, shallow soils 

from Oft to 2ft, and shallow soils from Oft to 0.5 ft. Shallow soil samples from Oft to 2ft provide 

the basis for the evaluation of ecological risks in Section 3.6, while the shallow soil samples 

p: \pi t\pro jects\se neca \s597 l ecc\decis i ondoc\d raft\text\sect ion3 _ doc June 200 I 
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Site 

SEAD-59 

SEAD-71 

Table 3.2-1 
SUMMARY OF SAMPLES COLLECTED 

Decision Document - Mini Risk Assessment 
Seneca Army Depot Activity 

Number of Samples Collected 

Total Soil Surface Soil (0ft-2ft) Surface Soil (0ft-0.Sft) 

57 20 6 

34 24 21 

p: \pitlprojects\seneca\s5971 ecc\decisionclocument\tables\T able 3.2-1 . xls\numsamps 

Groundwater 

3 

2 
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from O to 0.5ft provide the basis for the risk evaluation of many of the human health receptors. 

The figures showing these sample locations are found in Section 2. 

The following sections describe the processes by which the data were analyzed, examined, and 

reduced to arrive at a list of analytes, for each exposure pathway, that were quantified for use in 

the human health risk assessment. 

3.2.1 Site-Specific Data Evaluation Considerations 

NYSDEC CLP Statement of Work methods were used for the analysis of organic and inorganic 

constituents in soil and groundwater. Herbicides were analyzed using EPA Methods 8 I 50. 

These methods provide data suitable for the risk assessment. 

For inorganics, each site dataset was compared against the SEDA background dataset to 

determine if the site dataset is statistically different from the background dataset. This 

background comparison was performed for both soil and groundwater. 

The analysis, recommended by USEPA Region 2, is as follows. For each inorganic constituent, 

the average concentration for the site was compared to 2 times the average background 

concentration. If the site average concentration for a constituent was less than 2 times the 

background average concentration, the constituent is considered to be present due to background 

conditions, and it was eliminated from further consideration in the risk assessment. Removing 

analytes from further consideration is consistent with RAGS (EPA 1989a). 

Only inorganic constituents were compared to background. Anthropogenic organic constituents 

have not been considered. Organic compounds were eliminated from further consideration only 

if they were not detected at a particular site. This has produced a more conservative risk 

assessment since all organic constituents have been assumed to be present due to previous site 

activities. Background data sets and the locations from which the data were collected are 

provided in Appendix C. 

Three inorganic analytes were found to occur in the soil at SEAD-59 at concentrations that tend 

to be above background soil measurements. They are antimony, mercury, and sodium. Five 

inorganic analytes were found in SEAD-71 soil at concentrations that tend to be above 

background soil measurements. They are lead, mercury, selenium, sodium, and zinc. These 
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inorganic constituents in soil were retained for further analysis in the individua l risk assessments, 

as appropriate. 

Sodium was the only inorganic analyte that was found to occur in the groundwater at SEAD-59 

at higher concentrations than background groundwater concentrations. The following 11 

compounds were found in SEAD-71 groundwater at concentrations greater than those detected in 

background groundwater: alum inum, beryllium, chromium, cobalt, copper, iron, lead, 

manganese, nickel, vanadium, and zinc. These inorganic constituents in groundwater were 

retained for fmther analysis in the risk assessments performed for each affected site. 

3.2.2 Data Quantification for Use in the Risk Assessment 

After eliminating inorganic analytes present at background levels from the risk assessment, 

exposure point concentrations (EPCs) were calculated for each of the remaining detected 

analytes in each media at the two sites. EPCs for both the reasonable maximum exposure (RME 

and central tendency (CT) risk calculations are equal to the 95 percent upper confidence limit 

(UCL) of the arithmetic mean of the concentration (EPA, May 1992). Background samp les were 

excluded from the calculation of EPCs. 

The analytical results of each pair of samples and duplicate samples were averaged to produce 

single sets of results used to calculate EPCs for each detected analyte. The following logic was 

used to average the results of samples and their duplicate samples: 

• If an analyte was detected in both the sample and duplicate sample, then the detected 

values were averaged. 

• I f an analyte was not detected in either the sample or duplicate sample, then the sample 

quantitation limits were averaged. 

• If an analyte was detected in only one sample of a sample-duplicate pair and the SQL of 

the other sample was less than four times the detected value, then the analyte was 

considered present at a level equal to the average of the detected value and one-half of 

the SQL. 

• lf an analyte was detected in only one sample of a sample-dupl icate pair and the SQL of 

the other sample was greater than or equal to four times the detected value, then the 

analyte was considered present at the detected level. 
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The EPC, or 95% UCL of the mean concentration, was calculated for each analyte using the 

following algorithm: 

I. A list of concentrations was tabulated for each detected analyte using one-half of the SQL 

for all negative results. 

2. Each analyte distribution was tested for normality by either the Shapiro-Wilk Test for less 

than or equal to 50 samples, or the D'Agostino Test for more than 50 samples (Gilbert, 1987, 

pp. 158-162). A normal distribution was assumed if the distribution passed the test at the 

0.05 significance level, otherwise the distribution was assumed to be lognormal. (WHICH?) 

3. The 95 percent UCL of the mean was calculated using the t-statistic for normal distributions 

for the H-statistic for lognormal distributions (see Gilbert, 1987). If the 95 percent UCL of 

the mean exceeded the maximum detected concentration, then the following steps were 

executed. 

4. The set of results was tested for unusually high SQLs. An unusually high SQL was assumed 

to exceed 1.5 times the average SQL. 

5. Jf an unusually high SQL was present and the 95 percent UCL of the mean exceeded the 

maximum detected concentration, then the sample with the highest SQL was excluded from 

the data set and the statistics were re-calculated ( I through 4 above). 

6. Analytical results with unusually high SQLs were removed one-by-one until either (a) the 95 

percent UCL of the mean no longer exceeded the maximum detected concentration or (b) no 

more unusually high SQLs were present. 

7. In cases where the final 95 percent UCL exceeded the maximum detected concentration, the 

maximum detected concentration was selected as the EPC. In these cases, the maximum 

detected concentration is believed to be a better conservative (upper bound) estimate of the 

mean than the established 95% UCL for various reasons, including small sample 

populations, small number of detected values, poor knowledge of the underlying statistical 

distribution based on available data, and variable SQLs. 

Tables located in Appendices A and B list the chemicals of potential concern for the baseline 

human health and ecological risk assessments in all soils, surface soils (0 to 6 inches and O to 2 

feet), and groundwater of SEADs-59 and 71. For each analyte detected in each sample medium, 

this table presents the number of analyses performed, the number of t imes detected, the 

frequency of detection, the mean and standard deviation of the sampled concentrations, the 

maximum detected concentrations, the result of the test for normality, the 95 percent UCL of the 

mean of the sampled concentration (RME and CT concentrations), and the value chosen as the 

EPC. 
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Tables 3.2-2 and 3.2-3 provide a summary of all the chemicals quantified in the human health 

risk assessments. These tables lists the anlalytes found in each sampled medium, less the 

inorganic analytes found at background levels. 

3.3 EXPOSURE ASSESSMENT 

3.3.1 Overview and Characterization of Exposure Setting 

The objective of the exposure assessment was to estimate the type and magnitude of exposures to 

the Chemicals of Potential Concern (COPC) that are present at, or migrating from, the site. This 

component of the risk assessment can be performed either qualitatively or quantitatively. 

Quantitative assessment is preferred when toxicity factors necessary to characterize a compound 

of concern are available. 

The exposure assessment consists of three steps (EPA, 1989a): 

I) Characterize Exposure Setting: In this step, information on the physical characteristics 

of the site that may influence exposure is considered. The physical setting involves 

cl imate, vegetation, soil characteristics, surface and groundwater hydrology. All 

potentially exposed populations and sub-populations therein (receptors) are assessed 

relative to their potential for exposure. Additionally, locations relative to the site along 

with the current and potential future land use of the site are considered. This step is a· 

qualitative one aimed at providing a general site perspective and offering insight o n the 

surrounding population. 

2) Identify Exposure Pathways: All exposure pathways, ways in which receptors can be 

exposed to contaminants that originate from the source, are reviewed in this step. 

Chemical sources and mechanisms for release along with subsequent fate and transport 

are investigated. Exposure points of human contact and exposure routes are discussed 

before quantifying the exposure pathways in step 3. 

3) Quantify Exposure: In this fina l step, the exposure levels (COPC intakes or doses) are 

calculated for each exposure pathway and receptor. These calcu lations typically fol low EPA 

guidance for assumptions of intake variables or exposure factors for each exposure pathway and 

EPA-recommended calculation methods. 
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TABLE 3.2-2 
CHEMICALS OF POTENTIAL CONCERN AT SEAD-59 

Decision Document - SEADs-59 and 71 
Seneca Army Depot Activity 

Compound Total Soil Surface Soil (Oft-2ft) Surface Soil (Oft-0.511) 

Volatile Organic Compounds 
Acetone X 
Benzene X 
Carbon disulfide X 
Ethvl benzene X 
M elhyl chloride X 
Melhyl elhyl kelone X 
Melhylene chloride X 
Toluene X 
Total BTEX 
Tolal Xylenes X 
Tnchloroelhene X 

Semivolatile Organic Compounds 
1,2. 4-Trichlorobenzene X 
2-Melhvlnaphlhalene X 
4-Melhylphenol X 
Acenaphlhene X 
Acenaphlhvlene X 
Anlhracene X 
Benzo(a)anlhracene X 
Benzo(a)pyren·e X 
Benzo(b)fluoranlhene X 
Benzo(ghi)perylene X 
Benzo(k}fluoranthene X 
8is(2-Ethvlhex~l)phlhalate X 
Bulvlbenzvlphlhalale X 
Carbazole X 
Chrvsene X 
Di-n-bulvlphlhalale X 
Di-n-oclylphlhalate X 
Dibenz(a.h)anlhracene X 
Dibenzofuran X 
Diethyl phlhalale X 
Fluoranthene X 
Fluorene X 
lndeno(1,2 3-cd)pyrene X 
Naphthalene X 
Phenanlhfene X 
Phenol X 
Pyrene X 
Total Unknown PAHs as SV 

Pesticides/PC 8 
4,4'-DDD X 
4.4'-DDE X 
4.4'-DDT X 
Aldrin X 
Alpha,BHC X 
Alpha-Chlordane X 
Aroclor-1254 X 
Beta-BHC X 
Della-BHC X 
Dieldrin X 
Endosulfan I X 
Endosulfan II X 
Endosulfan sullate X 
Endrin X 
Endnn aldehyde X 
Endrin ketone X 
Gamma•Chlordane X 
Heptachlor epoxide X 
Methoxychlor X 

Metals 
Antimony X 
Mercury X 
Sodium X 

Nole. 
Surface soil from 0fl-0.5Jt considered in human hea11h risk assessmen1 
Surface S011 from Ol1-2n considered In ecological osk assessment 
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X X 
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TABLE 3.2·3 
CHEMICALS OF POTENTIAL CONCERN AT SEAD-71 

Decision Document• SEADs-59 and 71 
Seneca Army Depot Activity 

Compound Total Soll Surface Soll (Oft-2111 Surface Soll (Qft.Q.5ft) 

Volatile Organic Compounds 
1. 1.1-Trichloroethane X 
Acetone X 
Benzene X 
Ethyl benzene X 
Melhvlene chloride X 
Styrene X 
Tetrachloroethene X 
Toluene X 
To,al BTEX X 
Tolal Xylenes X 

Semlvolalile Oroanic Comoounds 
2-MethYlnaphlhalene X 
Acenaphthene X 
Acenaphthylene X 
Anthfacene X 
Benzo(a)an1hr-acene X 
Benzo(a)pvrene X 
Benzo(b)Ouoranthene X 
Benzo(ghi)perylene X 
Benzotk)Ouoranthene X 
8i s(2-Elhylhexyl)phlhalale X 
Carbazole X 
Chrvsene X 
Di-n-butylphlr.alate X 
D1benz(a.h}anthracene X 
Oibenzoluran X 
Fluoranthene X 
Fluorene X 
lndeno( 1.2.3-cd)pyrene X 
Naphthalene X 
Phenanlhrene X 
Phenol X 
Pvrene X 

Pesticides 
4.4•.000 X 
4,4'-DDE X 
4,4'-00T X 
Alpha-BHC X 
Alpha-Chlordane X 
Beta-BHC X 
Della-BHC X 
D1eldrin X 
Endosulfan I X 
Endosulfan II X 
Endosulfan sulfate X 
Endrin X 
Endrin aldehvde X 
Endrin ketone X 
Gamma-BHC/Lindane X 
Gamma-Chlor,dane X 
Heplachlor X 
HePtachlor ePox,de X 
Melhoxychlor X 

Metals 
Alurntnum 
Bervllium 
Chromium 
Cobalt 
Copper 
Iron 
Lead X 
Manaanese 
Mercury X 
Nickel 
Selenium X 
Sodium X 
Vanadium 
z,nc X 

Note. 
Surlace soil from Of\-0.Sft c-0nsidered in human heallh nsk assessment. 
Surface Soil from Qfi.2ft considered in ecological risk assessment. 

X X 
X X 
X X 
X X 
X X 
X X 
X X 

X X 

X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 

X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 

X X 

X X 
X X 
X X 
X X 
X 
X X 

X X 
X X 
X X 
X X 
X X 
X X 
X X 

X X 

X X 
X X 

X X 

X X 

X X 
X X 

X X 
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X 
X 
X 
X 
X 
X 
X 
X 

X 

X 
X 
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Figure 3-1 illustrates the exposure assessment process. 

3.3.2 Physical Setting and Characteristics 

The physical setting and characteristics of the site are described in Section 2 of this document. 

3.3.3 Land Use and Potentially Exposed Populations 

3.3.3.1 Current Land Use 

The sites under consideration are abandoned and are no longer in use. There are no drinking 

water supply wells at either area. These sites have no actual site workers aind are occasional ly 

patrolled by site security personnel. 

3.3.3.2 Potential Future Land Use 

EPA guidance recommends that, if available, master plans, which include future land uses, 

Bureau of Census projections and established land use trends in the general area should be 

utilized to establish future land use trends. 

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

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

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

the Army. 

In accordance with BRAC regulations, the Army will notify al l appropriate regulatory agencies 

and will perform any additional investigations and remedial actions to assure that any changes in 

the intended use of the sites is protective of human health and the environment in accordance 

with CERCLA. Also, Anny regulations (Regulation 200-1, paragraph 12-5, Real Property 

Transactions), require that the Army perform an Environmental Baseline Study (EBS) prior to a 

transfer of Army property. The EBS is an inventory and a comprehensive evaluation of the 

existing environmental conditions and consists of scope definition, survey, sampling, 

investigative and risk assessment. 

As part of the 1995 BRAC process, a Land Redevelopment Authority (LRA) comprised of 

representatives of the local public was established. This group commissioned a study to 
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recommend future uses of the Seneca Army Depot. The Land Reuse Plan produced by the LRA 

designated various uses for different parcels of SEDA. This Land Reuse Plan is the basis of 

future land use assumptions for the sites included in this risk assessment. Figure 1-2 shows the 

intended future land use of each parcel of SEDA, and shows the location of SEADs-59 and 71 

Planned Industrial Development parcel. 

NYSDEC has established a goal for site remediation to "restore the site to pre-disposal 

conditions, to the extent feasible and authorized by law." (6 NYCRR 375-1. 1 O]. The risk 

assessment includes a residential receptor scenario, as a basis for considering the site conditions 

in terms of this regulatory " pre-disposal" goal. 

3.3.3.3 Potentially Exposed Populations 

Potentially exposed populations that are relevant to the future land use are evaluated in this risk 

assessment. Although current exposure is infrequent and limited, it is also considered in this risk 

assessment. 

The potentially exposed populations for the Planned Industrial Development land use are as 

follows: 

3.3.4 

Current Site Worker 

Future Industrial Worker 

Future Construction Worker 

Future Trespasser (Child) 

Future Worker at On-Site Day Care Center 

Future Child at On-Site Day Care Center 

Future Residents (for pre-disposal goal evaluation) 

Identification of Exposure Pathways 

Exposures are estimated only for plausible completed exposure pathways. A completed 

exposure pathway has the following four elements: 

• a source and mechanism for chemical release, 

• an environmental transport medium, 

• an exposure point, and 

• a human receptor and a feasible route of exposure at the exposure point. 
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A pathway cannot be completed unless each of these elements is present. Figure 3-2 illustrates 

the completed exposure pathways for the Planned Industrial Use scenario. 

3.3.4.1 Sources and Receiving Media 

The contaminant source areas for each site are summarized below: 

SEAD-59 

The suspected potential sources are the construction debris and drums comprising the fill area 

and the debris and paint cans found elsewhere on the site. The primary release mechanisms from 

the site are surface water runoff collected in the drainage swale located in the western portion of 

the site, the northern portion of the site, and by the drainage ditch which parallels the south_ side 

of the access road. The infiltration of precipitation through the source areas is also a primary 

release mechanism from the site. If infiltration of precipitation occurs then groundwater would be 

a secondary source. Soil, surface water, and sediment are also secondary sources. 

SEAD-71 

The suspected potential sources are waste materials that were disposed of onsite. The primary 

release mechanisms from the site are surface water runoff, which makes its way onto the sites to the 

southwest and infiltration of precipitation through the potential source areas. If infiltration of 

precipitation occurs then groundwater would be a secondary source. Soil, surface water and 

sediment are also secondary sources. 

3.3.4.2 Fate and Transport 

The environmental fate associated with the general classes of CO PCs found at SEADs-59 and 7 1 

site is discussed briefly below. 

3.3.4.2.1 Volatile Organic Compounds 

Volatile organic compounds were detected infrequently in soil at SEADs-59 and 71. Of the few 

samples that did contain BTEX compounds (benzene, toluene, ethylbenzene, xylenes), some 

were detected at SEAD-59 at levels exceeding state criteria. No VOCs were detected in 
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groundwater at either site. Because of this low prevalence and concentrations, direct 

volatilization ofVOCs was not considered significant in this assessment. 

3.3.4.2.2 Semi-Volatile Organic Compounds 

The principal semi-volatile compounds found in soil SEADs-59 and 71 are polynuclear aromatic 

hydrocarbons (PAHs). Generally, these constituents are relatively persistent and immobile in the 

environment. Pesticides were also found in soil both sites and one PCB compound was detected 

in SEAD-59 soils. The only sernivolatile compound detected in the groundwater at the two sites 

was phenol at SEAD-59. 

3.3.4.2.3 Metals 

The behavior of metals in soil is unlike organic compounds in many aspects. For example, 

volati lization of metals from soil is not considered a realistic mechanism for pollutant migration 

and was not considered. However, leaching and sorption are considered potential mechanisms 

for transport. Leaching of metals from soil is controlled by numerous factors .. Most importantly 

is .its chemical form (base metal or cation) in the soil. The leaching of metals from soils is 

substantial if the metal exists as a soluble salt. Upon contact with surface water or precipitation, 

the metals, either as metal oxides or metal salts, can be solubilized, eventually leaching to the 

groundwater. Multiple metals were found in groundwater at SEAD-71. Only one metal was 

found in SEAD-59 groundwater. 

3.3.4.3 Summary of Exposure Pathways to be Quantified 

The pathways presented reflect the projected future onsite use of SEADs-59 and 71. This section 

presents the rationale for including these exposure pathways in this risk assessment. 

Inhalation of Particulate Matter in Ambient Air 

Surface soil particles may become airborne via wind erosion, which in turn may be inhaled by 

individuals at the site. Construction workers may also be exposed to subsurface soil pa,ticles. 

Therefore, inhalation exposure to soil particulates in ambient air was assessed for all receptors 

except the industrial site worker, who is expected to spend the majority of the day indoors. 
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Incidental Ingestion and Dermal Contact to On-Site Surface Soils 

During the course of daily act1v1t1es, current site workers, day care workers, residents, and 

visiting children (trespassing or attending day care) could come into contact with site surface 

soils and involuntarily ingest and/or have their skin exposed to them. Therefore, exposure via 

dermal contact and soil ingestion was assessed for all the receptors mentioned above. 

Incidental Ingestion and Dermal Contact to On-Site Surface and Subsurface Soils 

The laboratory analyses of all surface and subsurface soi ls show the presence of VOCs, semi

volatile organics, pesticides, and metals. During the course of daily activities, an on-site 

construction worker will come into contact with these surface and subsurface soils during 

intrusive activ ities and may involuntarily ingest and have his/her skin exposed to them. 

Therefore, exposure via both dermal contact and soi l ingestion was assessed for the future 

construction worker. 

Ingestion of Groundwater 

There is no current use of groundwater as a potable water source at the Depot. The future plan 

for all areas of SEDA is to obtain potable water from the existing water supply line. Potable 

water is supplied to the Depot from a water supply line that passes through the Town of Varick. 

Varick's water is obtained from the water treatment plant at the Town of Waterloo. The source 

of this water is Lake Seneca. It is unlikely that a groundwater well would be installed for future 

drinking water use since a potable water pipeline exists. The shal low groundwater aquifer at the 

site is inadequate for both yield and quality. Nonetheless, since this use is not prevented via an 

institutional control such as a deed restriction, it was assumed that wells wou ld be installed on

site for potable water at any site where COPCs were detected at levels exceeding background 

concentrations. Therefore, this is considered a complete pathway for receptors at the areas of 

concern. 

Inhalation and Dermal Contact with Groundwater while Showering 

Residents may be exposed to groundwater while taking daily showers. These receptors may be 

exposed to all chemicals contained in groundwater during showering by dermal contact and 

volatile chemicals that partition into the air via inhalation. Therefore, this is considered a 

complete pathway and data from the on-site wells are used to calculate exposure concentrations. 
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3.3.5 Quantification of Exposure 

In this section, each receptor's potential exposures to chemicals of potential concern (COPCs) is 

quantified for each of the exposure pathways described above. In each case, the exposures are 

calculated following methods recommended in EPA guidance documents, such as the Risk 

Assessment Guidance for Superfund (EPA 1989). These calculations generally involve two steps. 

First, representative chemical concentrations in the environment, or exposure point concentrations 

(EPCs), are determined for each pathway and receptor. From these EPC values, the amount of 

chemical that an exposed person may take into his/her body is then calculated. This value is 

referred to as either the Human Intake or the Absorbed Dose, depending on the exposure route. 

This section describes the exposure scenarios, exposure assumptions and exposure calculation 

methods used in this risk assessment. All calculations are shown in the tables included in 

Appendices A and B. 

Risk assessment as a whole, and the exposure assessment step in particular, are designed to be 

health protective. The exposure calculations require estimates and assumptions about ce1tain 

human exposure parameters, such as inhalation rates, ingestion rates, etc. Generally, values are 

selected which tend to overestimate exposure. US EPA ( 1993) recommends two types of exposure 

estimates be used for Superfund risk assessments: a reasonable maximum exposure (RME) and 

central tendency exposure (CT). The RME is defined as the highest exposure that could 

reasonably be expected to occur for a given exposure pathway at a site, and is intended to 

account for both uncertainty in the contaminant concentration and variability in the exposure 

parameters (such as exposure frequency or averaging time). The CT also may be evaluated for 

comparison purposes and is generally based on mean exposure parameters. Both scenarios have 

been evaluated in this risk assessment. 

Superfund risk assessments consider chronic exposures unless specific conditions warrant a 

short-term or an acute assessment. In this evaluation, long-term exposure to relatively low 

chemical concentrations is the greatest concern. Short-term (i.e., subchronic) and acute 

exposures were evaluated only for the construction worker and day care child who have exposure 

durations of I and 6 years, respectively. 

Exposure-point concentrations (EPCs) were estimated for all pathways selected for quantitative 

evaluation. These concentrations are based on the 95% UCL of the mean (for soil and 
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groundwater) or on calculated estimates (for ambient air). Steady-state conditions were 

assumed. Therefore, current and future chemical concentrations were assum~d identical. This 

assumption may tend to overestimate long-term exposure concentrations because chemical 

concentrations are likely to decrease over time from natural processes such as dispersion, 

attenuation, degradation and dilution. 

Estimates of pathway-specific human intakes or absorbed doses for each chemical involve 

assumptions about patterns of human exposure to contaminated media. These assumptions are 

integrated with exposure-point concentrations to calculate intakes. Intakes or doses are normally 

expressed as the amount of chemical at the environment-human receptor exchange boundary in 

milligrams per kilogram of body weight per day (mg/kg-day), which repr,esents an exposure 

normalized for body weight over time. The total exposure is divided by the period of interest to 

obtain an average exposure. The averaging time is a function of the toxic endpoint: for 

non-carcinogenic effects, it is the exposure time (specific to the scenario being assessed) and for 

carcinogenic effects, it is lifetime (70 years). 

3.3.5.1 Exposure Assumptions 

An important aspect of exposure assessment is the determination of assumptions regarding how 

receptors may be exposed to contaminants. An extensive listing of exposure factors are provided 

in USEPA guidance, and these were followed throughout this assessment. Standard scenarios 

and EPA-recommended default assumptions were used where appropriate. 

The exposure scenarios in this assessment involve the fol lowing receptors, based on the future 

use of Planned Industrial Development: 

• current site worker 

• future industrial worker 

• future construction worker 

• future trespasser (child) 

• future worker at on-site day care center 

• future child at on-site day care center 

• future residents (for pre-disposal goal evaluation) 

The exposure assumptions for these scenarios are intended to approximate the frequency, 

duration, and manner in which receptors are exposed to environmental media. For example, the 
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worker scenarios are intended to approximate the exposure potential of individuals employed at 

the site. 

Details of the exposure assumptions and parameters for each exposure sce111ario are shown 111 

Table 3.3-1. 

The primary sources for the RME and CT exposure factors are as follows: 

• USEPA, 1988: Superfund Exposure Assessment Manual 

• USEPA, 1989a: Risk Assessment Guidance for Superfund, Volume 1 (RAGS) 

• USEPA, 1991a: Supplemental Guidance, Standard Default Exposure Factors 

• USEPA, I 992: Dermal Exposure Assessment, Principles and Applications 

• USEPA, I 993a: Superfund's Standard Default Exposure for the Central Tendency and 

Reasonable Maximum Exposure 

• USEPA, 1997: Exposure Factors Handbook 

In the following sections, the methods used to calculate exposures by each pathway are 

explained. Tables that show the human intake or absorbed dose values calculated for each 

exposure scenario at each site are contained in Appendices A and B. These intakes and doses 

are used to assess overall carcinogenic and non-carcinogenic risk, as discussed later in the risk 

characterization section (Section 3.5). 

3.3.5.2 Exposure Scenarios 

The various receptors evaluated in this assessment, and their respective exposure scenarios are 

described below. 

Construction Worker. Future construction workers are assumed to spend one year working at 

the site, which is a typical duration for a significant construction project. These workers spend 

each working day at the site. During this time, this worker inhales the ambient air at the sites 

and may ingest or dermally contact the soil there. Since the construction worker may be digging 

onsite, the soil ingestion or dermal contact with both surface and subsurface soils was assumed. 

Industrial and Day Care Worker. The future workers at the industrial development and day 

care center spend each working day at the site (5 days/week for 50 weeks, RME). This exposure 
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RECEPTOR EXPOSURE ROUTE Ri\lFJCT 

CllRRENT SITE WORKER !nhat:1tion of Dust in 
Ambient Air R~IE&rT 

(Air EPC Calcularcd 
from Surfoce Soil Only) R~II: 

CT 

fnt!CSt ion of Soil 
Rl\l ~ & r r 

(Soil EPC Calcul•tcd 
from Surface Soil Only) 

RME 

CT 

Oerm:-.1 Conrnct • Soil 
RME & CT 

(Soil EPC Calcularcd 
from Surface ~oil Only) 

RME 

CT 

r , .. 1 f""X-.h ... ,a(,o, .. ~\•=~h •,' .a.. ....... ,.,.\...; l!thtt, e,, ,r:,cJ>.,h • I :-L\I It{, 

Tahlc J.J -1 
•:XPOSllRE FAn·oR ASSl.,~IPTIONS 
D('(i~ion Docunicru - SE,\ Ds~S9 :U\d 71 

Seneca Army Depot Acth·it~· 

PARAMETER VALUE UNITS BASlS 

lnhah11io11 R:,1c 9.6 m.3/d:t>· Average inhalation rn1c for moderate activi1y is 1.2 m.3/hr. 8 hr work day 
Body \\'eight 70 kg St,mdard rdCrcncc weight for adul1 males 
/\ ,·craging Time • C':11· 25550 days 70 years. conventional human lifo span 
Exposure 1:rcquency 20 d,1ysl)·r Assumed 
Expos11rr Dura1io11 25 years Upper bound rime for rmploymcnt at a job 
A ,·crnginl: Time • Ne 9 125 days 25 years 
Exposure Frc<111("11cy 10 days/yr Assumed 
Exposure Durntion 7 yc:1rs Mean time for employment al a job 
1\ n·raging Timi." • Ne 2$55 days 7 yc.,rs 
Body 11·cight 70 kg S1and;mJ rcft..·1-cnc(' weigh I for adult rnaks 
Fraction I ngcsicd I (uni llcss) I0M'o ingestion. conserva.1i,·e assumption 
A vcra!,!ing Tirnc • CM 25550 days 70 years, conventional human life spa,1 
lngcsticm Rntc 100 mi; soil/day Up1~r bom1d worker C:\l)Osurc 10 di11 :111d dus1 
Expo5ure Fn:qm.·ncy 20 days/yr Assumed 
Exposure Dunuion 25 years Upper bound lime for cmploymt·nt at a j ob 
AvcraJ.:,i11g Time• Ne 9 125 days 25 years 
lngcs1ion Rate 50 mg soil/day Average worker exposure 10 din and dust 
Exposure Frequency 10 days/yr Assumed 
Exposure Du!':Hion 7 }'CM ~ J\kan 1in1c for cmplo}1nen1 at a job 
A vemging Time • Ne 2:S55 days 7 )"Cars 
13ody Wcighr 70 ks Stamhtrd reference weighr for adult males 
Ahsoq11ion Fac1or \ om pound Specific 
,\ veraging Time • Car 25550 days 70 years. conventional human lire span 
Skin Contact Surface Arca 5800 cm.! Hands. leg~. :mns. neck ,rnd head exposed. 25¾ of upper bound body skin area or adul 
Soil to Skin Adhc:rc:nc:c Fae I mi:,'cm2 Upper bound soil to skin adherence factor 
Exposure Frequency 20 days/yr Assumed 

Exposure Duriilion 25 yc:us Upper bound rime for employment at a job 
A vcraging Time • Ne 9125 days 25 years 
Skin C:ontacl Surface . ..\rca 5000 cm:? Hands. legs. anns. neck ;ind head exposed. 25% of average body skin arc;i of adu11 

Soil ro Skin Adherence Fae 0.2 mg/em2 Average soil 10 ; kin adherence fac1or 

Exposure FreC)ucncy IO days/)T Assumed 
Exposure Dunttion 7 years Mc,·m time for cmploymcnl tn a job 
A ,·cmging Time - Ne 2555 days 7 years 

4/20/01 

SOURCE 

USEPA. 19% 
USEP,\ . 1991 
USEPA. 1989 
BPJ 
USEPA. 1991. 1993 
USEP;\ , 1989 
BPJ 
USEPA. 1996 
USEPA. 1989 
USEPA. J<)<)I 
BPJ 
USEPA, 1989 
USEPA. 1993 
8 PJ 
USEPA. 1991. 1993 
USEPA, 1989 
USEPA. 1993 
BPJ 
USEPA. 1996 
USEPA. 1989 
USEPA. 1991 
USEPA, 1992 
USEPA. 1989 
USEPA. 1992 
USEPA, 1992 
BPJ 
USEPA. 1991. 1993 
USEPA. 1989 
USEPA. 1992 
USEPA. 1992 
BPJ 
USEPA. 1996 
USEPA. 1989 

l~•~c 1 ,., , t 



RECt:PTOR EXPOSURE ROUTE RME/CT 

FllTllRE INDllSTRIAL lnt:;est ion of 

WORt-.:ER Groundwater RME&CT 

RMli 

CT 

n rn ,RE CONSTRUCTION l nha l:ttion o f Ou~I in 

WORt-.: ER Ambient Air 
R~ IE& CT 

(Air EPC Calcula1cd 
from Surface ."Ind 
Subsurface Soils) RME 

CT 
lngc,;tion or Soil 

(Soil EPC Calcul,ied IU IE &CT 
from Surface and 
Subsurface Soil~) 

RMI: 

er 

llcr m:-11 Con1:,c1 • Soil 

(Soil EPC Cnlculotcd R~IE & CT 
from Surface and 
Suhsurfacc Soils) 

R~lE 

CT 

I 1'11 I'"''' I •~h t • • • ·1' 1••• ,J ......... ~ .. !,JJ,,,,,, l ... l••h , t, ..;;1 ,\11111 

Table 3.3-1 
EXPOSllRE FACTOR ASSLl~1PT1ONS 

l) cciiiPn Document - SE:AOs-59 and 71 
Sen eca Arm y De pot Acli\'it y 

PARAMETER VALUE UNITS BASIS ,, 

Body ll'cighl 70 kg S1,1nd::1rd rcforcncc weight for adult males 
l 11g.cs1io11 Raie 2 lilcrs/day 
Avtril~ ing T ime-• ( ilr 25550 d:.ys 70 yetirs. conwntio nal hmmm life span 
E.._posurc Frequency 250 days!)'T Assumes works 5 days/w k and IO day~/yr ,·ac.11ion 
r,:.,_pos11n: Durntion 2S yc:1rs Upper bound lime for cm1lloymcn1 at a j ob 
A\'craging Time - Ne 9125 days 25 yc:m; 
E><posurc fr('que11cy 219 days/i~ Mean for :idull workers 
E~posu1e Dunuion 7 yc.1rs 1\1ean lime for employment at a joh 
A n':m!!ing Time - Ne 2555 days 7 years 
lnhal.1tio11 R:th.' IOA 1113/d:iy A vc1 t1gc inhnla1ion r:,tc for outdoor worker is 1.3 m3111r. 8 hr work day 
l)pdy Wci,;.111 70 kg S1andard rtfcn:ncc wc ighl for aduh m;,lcs 
E~posurc Dur:Hion I year Upper bound time c,f cmploymcn1 for conslr. worker 
,\,•t..·raging Time • Ne .165 days I year 
J\\'craging Time - Car 25550 d."lys. 70 years. co11\'C1uion;1I human life.· 5pan 
Ex1>0s11rc rrci1uC'11cy 250 dnys/yr Assumes wo1·ks 5 dt1)'S!wk and 10 days/yr vaca tion 
E.,.;1lQsmc Frequency 2 19 days/yr Mc;111 for adult workers 
Body Wcigh1 70 kg Standard rc-fcrc11cc wdghl for adult males 
Frac1io11 lnses1cd I (unitlcss) JO!n0 i11gcs1ion. conscn'alivc aS$.ump1ion 
Exposmc Duration I ycilr Up1>er bound time of employment for cons1r. worker 
A \'c rng ing Time • Ne 365 days t year 
A\•crag in_l.\ Time · ( -'r 25550 days 70 yc::irs. tOll\'Cntion;1l hum3n life span 

t11g.cs1inu Rare 480 mg soil/day Assumed IR for inlcnsi\'e conslruction work 
EXl)QS\lrc Frt:(lllCncy 250 davs/yr Assumes works 5 days/wk and 10 davslyT vac;uion 
I 11gcs1io11 R;,ll• 100 mg soil/d;,y Assumed :m.::rngc IR for cons1nic1ion work 
Ex11os11rc Frc(Jucncy 219 days/)" f\•lean for adull workers 
flody \\'cighr 70 kg StandMd rcfcn:ntc wciyh1 for .1dul1 rnalcs 
Abs(l11Hion F.ictor C'mnpound Specific 
Expos11rc Ournrion I ye.tr Upper bound time of cmploymcnl f'!r constr. worker 
t\n1·;,ging T ime - Ne :;c,5 d,1ys l year 
A\Cra!!,ing Time - t ar 25550 days 70 yc.irs, convcnlional human Ii re sp,m 
Skin l'onrnct ~mfacc ,\ rea 5SOO c-ml ~lands. legs. am1s. neck and hcrtd exposed. 25% of up1>cr bound bC\Jy skin area of adul 

S~i) ll' Skin AdhNrllC< ~-< I n,g/cm2 Upper bound ioil 10 skin .,dhem,ef foclor 
l;'lpo!!,11rc Frecirn.·ncy 250 days/)•· Assumes works 5 d:1ys/wk and 10 days/)1' \'acation 
Skin Contact Surfoi:c Area 5000 cm2 Hands. legs. aims, ncd: ,,nd hc.'ld exposed. 25,.~ of :l\'CTagc body skin area of adult 
S<'il to Skin Atlhcrcncc Fae 0.2 mg/cm:! Avc:rngc soil 10 skin aclhcrcncc foctor 
l!xoos11re Fr~q,,rncv 219 da)·s/yr f\lc:,11 for adult workers 

4/20101 

SOURCE 

USEPA. 1991 
USEP;\. 1993 
USEPA. 1989 
USEPA. 1991 
USEP/\. 1991. 199:; 
USEPA. 1989 
USEPA. 1993 
USEPA. 1996 
USEP/\. 1989 
USEP/\, 19% 
USEPA. 1991 
USEPA. 1991 
USEPA. 1989 
USEPA. 1989 
USEPA, 1991 
USEPA. 1993 
USEPA. 1991 
BPJ 
USEPA. 1991 
US EP!\. 1989 
USEPA. 1989 
USEPA. 1991. 1993 
USEPA. 1991 
USEPA. 1993 
USEPA. 1993 
USEPJ\. 1991 
USEPA. 1992 
USEPA. 1991 
USEPA. 1989 
USEPA. 1989 
USEP/\. 1992 

USEPA. 1992 
USEPA. 1991 
USEPA. 1992 
USEPA. 1992 
USEPA. 1993 

1• .. ~1; : .. 1 •1 



RECEPTOR EXPOSURE ROUTE RME/CT 

fllTllRf. TRESSPASSER (nhalalion or Oust i,, 
CIIILD Ambient Air R~lE & CT 

(Air f:P(' Calcolat<d 
from Surface Soil Only) 

RME 

CT 

hlJ!l'.~lion of Soil 
R~IE & ('T 

(S~il El'C Calculated 
from Surfocc Sui I Only) 

RME 

CT 

Ocrmal Contact• Soil 
R~IE& CT 

(Soil Ere Calculated 
from ~11rfucc Soil Only) 

RME 

CT 

I' r••1•••1•••• ·• •--••ti' l, • . • ~., .. ,..,~.._ 1nl..J ..• ,-, , •.•• • .. •\\l ,, .I ,. • 

T a hie 3.J -1 

f;XPOSl llU: FACTOR ,\SSt lMl'TIONS 
llcci~ion Docurncnl - Sl-::.AOs-$9 and 71 

Scocca ,-\rm_y Oepol t\cti"ity 

PARAMET ER VALUE UNITS BASIS 

lnlialaticn1 R:,1(' 1.2 m,/dar Average inhal.nion rare for modcrntc activity is 1.2 m3nu. C:(posurc time o f I hr/day 

Body Weight 50 kg mean weight for 13 year o ld 

J\\1crag.ing T ime• Car 25550 days 70 years. conve111ional hu111an life s1>:in 
E:(p05m·~ Frequency 50 dars/yr 2 days/wk. 25 wk/yr 
E'Xposurc Dur.ition S years Assumed 
1\ ,·crng.ing Time - Ne 1825 days 5 years 
E~posun: frequency 25 days/yr I day/wk. 25 wk/yr 
Exposmc Dur.ition I year Assumed 

A\'Crn,ging Timt· • Ne Jrd days I ye.tr 
llody \\'eight 50 kg mean weigh! for 1 ~ ycr1r u ld 
Prac1io11 lngcs1cd l (uni1lcss) 100% ingcs1ion. conscrv:uivc assumption 

;\\'crn.1.dnA Time -\.tr 25550 days 70 yc:1rs. convcn1ion~l lnmHrn lire span 
lngc~1ion Rate 200 mg soil/day Maximum IR for a child 
Exposure Frequency 50 dars/yr 2 days/wk. 25 wk/yr 

Expos111'C Dural ion 5 years Assumed 
A \'cnu::ing Time - Ne 1825 dars 5 years 
lngc-slion Rate 100 mg soil/day ,\vcragc IR for a child 

l~.\:posurc frequency 25 da)"siyr I day/wk. 25 wk/yr 
Exposure Dur.uion I year Assumed 
Avcn1ging Tim.: - Ne 365 days I year 
Body ll'cighl 50 kg me.an wcigh1 for 13 yc.ir old 
Absorption Factor Compound Specific 

A vcr::1ging Time • Car 25550 days 70 yc.-rs. conventional human life span 

Skin Co1U:tc1 Surface .\l'ca 4625 cm1 I lauds. kcs . .1nns. neck ;1nd he.id exposed: 25% of upper bound body skin area of a 12 
St1il 10 Skin Adherence Fi'\c I mg/cm2 Upper bouml 1oil 10 sl..11t adhcl'C11cc f;1c1or 
1;'\'.posurc Frequency 50 days/yr 2 days/wk. 25 wk/yr 

Exposure Dur,11i<rn 5 ye.us .·\ssum1..•d 

,\ \'Crn.i:ing Time • Ne 1825 days 5 years 
Skin Conlat l Surface ;\n:a 3725 cm2 Hands. legs. anns. 11t.·i:k and head c.xposcd: 25~'o of a\"l:ragc body skin arc., of ii 12-1.5 ) 
Soil 10 Skin Adhtrcncc Fie 0.2 rn~cm2 /WC'l'age ~oil 10 ~kin :1,lhcrcnce foctor 
Exposure Frequency 25 day~yr I d:ty/wk_ 25 wk/yr 

F.xposurc Dur.,1ion I year ;\ssumcd 
A n-n,ging Time • Ne 365 davs lyi:a,· 

4 /20/QI 

SOURCE 

USEPA. 1996 
USEl'A. 1996 

USEPA. 1989 

BPJ 
OPJ 
USEPA. 1989 

llPJ 
OPJ 
USEPA. 1989 

l/SEPA. 1996 

OPJ 
l/SEPA. 1989 

USEl'A 1993 

BPJ 
BPJ 
USEPA. 1989 

USEPA. 1993 

BPJ 
BPJ 
USEPA. 1989 

USEPA. 1996 

USEPA. 1992 

USEPA. 1989 

USEPA. 1992 

USEI'.-\. 1992 

OPJ 
BPJ 
USEPA. 1989 

USEPA. 1992 

USEPA. 1992 
BPJ 
OPJ 
USEPA. 1989 

1·.~•··•·· 



RECEPTOR F.XPOSURE ROllTE RM.E/CT 

fVrt!Rf. OAY C.\RE lnh:1!:t1inn of Dusi in 

CENTER CIIILll ,\ mbicnl ,\ir R~IE&(T 

(Air EPC Cnkul.ucd 
from Surfocc So il Onl~·) R~IE 

CT 

lnJ!cstion of Snil 
RME& CT 

1Soil 1:l'C Ca lt 11la1<d 
from Surface Soil Only) 

R~l r-

CT 

Dermal Conlncl • Soil 
RME& CT 

(Soil F.PC C>lculaicd 
from Surface Soil Only) 

RM E 

CT 

h1gc~tinn 11( 

Grount.!" :1ler R~IE& CT 

R~IE 

CT 

0 , ,, .., , 0 , U • • ,1,, ......... L.., 1,l,,l~• ~,1•1 ,; o, .,,,l, \ I \Il l•• 

T:1blc J.J- 1 
EXPO~ URE FACTOR ASSllMPTIONS 
Occisinn Oocmncnt - SEA Ds-S9 and 71 

Seneca Army Depot Acth·ity 

PARAMF:TF:R VALUE UNITS BASIS 

lnh:,l:uion !{ate ~ 1113/day ,\vcrng.c non-sleeping inhala1ion ralt for 3-5 year olds is 0.4 m3/hr. exposure lime 10 h 
Body \\"cigh1 15 k£ 111c:1n wcig,hl for 0-6 yc;i.r olds 
A,·craging Time - Ciu· 25550 d•ys 70 years. convcnlional human life SJlan 
F.-..:1,os-urc FrcqL11.·11cy 250 days/~T ;\ssnmcs ;ilfe:nds 5 dayslwk :.nd 10 day5 vacat ion 
Ex-11osm·c Dur;ition <, years 1\ ssumcs ;:mends from 0-6 ycnrs old 
,:\ ,·crnging Timt • Ne 2190 days 6 years 
F~1'H.1s11r1: Frequency 219 days/yr A ,·crr1gc for <1ccupallo11al workers 
E'<fl<)Sure Our:uion 3 ycal'S 
A \'Crng ing Time - Ne 1095 days 
Flody \\'cighl 15 kg mean weigh1 for 0-6 ycnr olds 
Frnction ln~cs!cd I (unidcss) IOfV!~ inscs[ion. co115ervati\'C assumplion 
,\\'CT.lt!inc Time - Car 25550 days 70 rears. c.mwcntion.il hum;m life s11ar1 
ln~csticm Riltc.· !00 mg soi1'da}· J\1:tximum JR for a child 
l;.'..:posurc Frcqm:m:y 150 day~/yr As~mm:s ,mends 5 days/wk and 10 cfays vac:a1ion 
Esposurc D11rn1ion 6 years As.~mncs aucnds from 0-6 yci'll'S o ld 

,•\\'Cra!!in~ Time - Ne 2 l•)O days C, years 
Ingestion Rall' 100 mg soil/d:ir t\ \'c,:r;1gc IR rC'lr :t child 
ExpMlarc Frcquc:ncy 219 days/yr 1\\' Cf:l!;C for occupnlional worl.crs 
ExflOS111c Dur:11hm 3 years 
A \·crnging Time - Ne 1095 days 
Bodv Weight 15 kg mean wcig.hl for 0-6 year nlds 
,\bsorµ1 ion F:tclor Compound Specilic 
,\ vcraging Tina: • \.ir 25550 day, 70 yc:H"s. convcntion:11 hum3n life sp;m 
Skin Con1ac1 .Surface 1\ rca 2190 CITl2: H,rnds. legs. :111ns. nl·ck and he.td exposed: 25% of upper bound body skin area of a 3-
Soil 10 Skin ,\dhcrcncc F::ic I mg/cm2 Upper hound soil to skin adhere-nee factor 
E.\posurc: Frcqurncy 250 days/yr Assumes aucnds 5 d,ir slwk and 10 days vacaliQn 
E\'.posurc Ourali<"n 6 )'(:MS Assumes ,mends from Q.f, year~ ,,ld 
A \"('r:,ging Time - Ne 2190 days 6 years 
Sl..in Cont.lcl Surfac~ , \ rra 1820 cm2 Hand!-. legs. anns. n<..·ck and hi:,,cl exposed: 25"'' of a\'c-rngc body skin are~ of a 3·6 yea 
Soil to <;;kin Adhcrcncl' Fae o.~ mg/cm2 1\vcr:igc soil 10 skin :tdl1l·rencr.: foc1or 
Exposure Frequency 219 days/yr ,\ vcragc occ11pa1ion.il workers 
l~'..:pos1irl· Dur~11ion :'i years 
f\ \'Craging Time - Ne 1095 d•ys 
llodr Weigh! 15 kg mc.111 wci!!IU for 0·6 year olJs 
ln!_;cstion K:tle I li1crsld•y 
,►\\·er:i_g ing 'fimc • (.1r 25550 days 70 yc,irs. co11\·c111icm~I human life s1)an 
F.xposnrc Frcq11-.:-r1cy 250 days/yr Assum ts ,11tcnds 5 d.1ys.lwk and In d,1y~ \'acation 
Espol-rnc Du1ouion 6 yc;,rs Assumes .lll(•m.l!ii from n.(, years old 

An:-r:tgin~ Time . Ne 2190 d•r< 6)-CMS 
F,posmi: Frcquc11t..:y 2 19 11:1)-slyr Average occupa1io11;1l woihrs 
F:\IH'l~Ul'C Dtffil[UH1 :; year~ 
,\v.,:r~1rit1'..! Ti111t..· - Nt.: Hl'J5 d:1~-s 

412010 1 

SOURC E 

USEPA. 1996 
USEPA. 1993 

USEPA. 1989 
USEPA. 1991 
BPJ 
USEPA. 1989 

USEPA. 1993 

BPJ 
BPJ 
USEPA. 199:; 
BPJ 
USEPA. 1989 
USEPA. 1993 
USEPA. 1991 

UPJ 
USEPA. 1989 
USEPA. 1?93 
USEP/\. 1?93 
BPJ 
BPJ 
USEPA. 1993 

USEPA. 1989 
USEPA. 1992 
USEP,\ . 1992 
USEP,\ . 1991 

BPJ 

USEPA. 1989 
USEl'A. 1992 
USEI';\ , 1992 

USEPA. 1993 
BPJ 
BPJ 
USEl'A. 1993 

USli PA . 1996 
USEPA. 1989 
USEl'A, 1991 

BPJ 

USEPA. 1989 
USEPA. 1?9; 

BPJ 
13PJ 

1•,,,:-(" 1 .. ,,, 



RECEPTOR EXPOSURE ROUTE 

FIITl/RE DAY CA Rf: lnh.1la1ion or Dusl in 

oxrrn WORKER Ambicnl Air 

(Air Err Cakula1ed 
fr(lrn Surface Soil O nly) 

lnJ!(');:tion nf Soil 

(Soil EPC Calcula1cd 
from Snrfocl.' Soil Only) 

Dermal Contacl • Soil 

(Soil El'C C•lculaicd 
fto111 S,u·facc Soil Only) 

lr1i:c-s1ion of 
Groundw:ucr 

Rt\lE ,.., Rl·sonalilc 1\1;1,imum E..;rosurc 

CT ~ fc111ral Tc:ndcm:y 
Car - Carci11Cl!!t:11ic 
Ne Non-carc:i1u,~t.·11ic 

I' I"' l'•·•~•f• ........ ,, ••·1H_.., .1 ~• "" I• ,,h'~••V•.._ ....... 1,,1,-.,111,. 

RMF./CT 

R~IE& CT 

R~IE 

rT 

R~IE & CT 

R~IE 

('T 

RME&tr 

RME 

er 

R~tE& CT 

RME 

er 

T a hie J.J-1 

f:XPOSliRF. FACTOR ASSI IMPTIONS 

Occision l)ocunu:r11 - SEA O.s-~? ;lnd 7 1 

Seneca Army Dcpol Acti\'ity 

PARAMETER VALIJE UNITS BASIS 

lnh.11.ttion Ra1c 8 m3tday J\\'cr.1gc inhalalion rnlc for liglu activity is I m3/hr. S hr work day 
13ody \\'cighl 70 kg Srnll(l;ud reference ,,ci~III for ad11h 111.iks 

Avcraging Time• Car 2555() days 70 yc:irs. com·cntional human Ii re ~pan 
E~1lo.,111c Frcqucncr 250 <fays/yr Assumes works S daysfwJ.. and HI days/y1 \'acmioo 
E,._1,o.su1c Dm,,t,011 2.5 ye:ns Upptr ho,md 1imt.· for l'lnplO)'lllCnt ;11 :'\ job 
1\ nrnging Time • Ne 9125 d;:,ys 25 yc:us 

ExJ)os11rc Frcq,11;.•ncy 219 days/yr rvk:m fol' aduh wol'kcrs 
l:~1>M111·c r>ur:11ion 7 yc.,rs Mean lime for cmpl0)1nc111 at ajnb 
A ,·crnging T ime • Ne 2555 days 7 years 
Body ll"ci~h• 70 kg S1:i11cfard rcfcreucc weight for ~duh m;,lcs 
Fr,,ction 1 ngcS;ltd I (unities.~) 1001'110 ingcslion. conscrYiltivc assumplicm 
A ,·crnging Tim1..· • Car 25SS0 <fays 70 yc.1rs. conventional hmmm life SJ).111 

l11gc!-1i(111 Rare 10() mg soilldily Upper hound worker exposure to di11 and dust 
b:po,;uu.· Frcqm.·ncy 250 daysl)T Assumes works 5 days/,\'!.: :md 10 days/yr \'aca1ion 
E'.\flO.$Ul'C Dur;,tion :!5 )'C.11'S: U1>pcr bound 1imc for cmploplH~nt ;11 ;i job 
1\\'cr:1ging 1' im~ • Ne 9 125 days 25 yC:i'IN-

l11gcs1io11 R:m: 50 mg soil/dny ;\ ,·cragc w('lrkcr exposure 10 din and dust 
Exposuh.' Frec111ency 219 daysl~T 1\•k .111 for adull wClrkcrs 
E-..:posorc Oora1in11 7 yea,·, t\lc:111 lime for emplo~mcnl :u ajoh 
A \'C'rnging Time • Ne ~555 days 7 years 

Body \l'ci~lll 70 k£ S1m1d31'd reference weight for .,d11l1 males 
Ahsorption Fac1or (<11t1pC'u11d Specific 
A \"Cra~ing Time • C.11 15550 days 70 years. conventional hum;m life s1>an 
Skin CClnlm:t .Surface Arca 5ROO cm2 Hands. kgs. am1s. neck and heacl e:-.poscd. 25% of upper bound body skin area of adul 
Soil 10 Skin Adherence: Fae I mg/cm2 Upper bound soil to skin adherence factor 
E-..:posurc Freq11cncy 250 days/)T ,\ ssumcs works 5 days/wk and 10 days/yr vacation 
E-..:1>0smc Dul'alion :!5 years Upper bound 1imc for cmploymtrll al a job 
A,·crngin_g Time• Ne 9t2S days 25 years 
Skin Conli'lCt Surface An:3 5000 Cl'll2 I fonds. legs. nm1s. neck ,rnd head c,cposcd. 25% of a,·cragc body skin area of adult 
Soil 10 Skin Adherence Fae 0.2 m~cm2 A ,1crn_gc soil to skin .1dhcrencc foc1or 
E,-..:posurc Frequency 219 days/yr fv1c.1n for .1dull workc-rs 
E~1>0s1u-c Dur:ttion 7 years 1\ lean time for cmploymcnl ;u :, j ob 
A , ·crag intJ. Tim1.· • Ne 2555 davs 7 years 
Bod)' \\'ei£hl 70 kg S1.i11dard reference.: wciylll for adull males 
lngcs1ion R::iic 2 li1crs/day 
:\vcra~in~ Time - Ca, 25550 days 70 years. com·cn1ion::1I human life span 
E.-..:posurc Frcqurncy 250 d;-iyslyr Assumes works 5 days.fok and 10 daysl~T vacation 
Ex1>0s11rc D11r:ui,m 25 ye-a~ Upper bound time for cmploymcul al a job 

Averaging Tim, • Ne 9125 ,i.i·s zj ~rears 
f: -..:po!iiun.: Frcq111.:ncy 2 19 da~'-')'" ~-kan for adult workli!'f:'.i 
E-..:posurc: Oura1ir111 i years Mc-.,n time for cmrloymcnt ill :t job 
Avc-r.1gint.: Time - Ne 1555 d")'S 7 yrar~ 

Source Rcfcrencc:s: . 
USEP...-\, 11)~8: S11pt·1fu11d E"\po~mc A~sc~smc11t i\l;um:il 
l lSF.P1\. 1989: Risk .\ ~5C'S'-111CIH (;uid311cc for Sup1.:1 l'u11d. \'t,lrnni; I (R .ViSl 
USEP>\ . 194l l: S11ppk111cn1,1I (juid.tnc:c. Sl;md:mt Dcfottll l· \p1"s11rc F:icWr!-
usi:::r,,,. 1'>92: Dcnn:il b:p\,~llrC \~sc:s:~mi.:-nl. l'rim:ipl11.·-. :111,I -\j'plicaii,,,,i;: 

t ISl~P,\. l1J?:;: Supnforul':t S1;md;11,I Di.:foult F,p~1t 1111,· f'm 1hi.: c 1.1111;,I ·1\ .. ·111!1.·111.) :rnd R1.'.1$1•11:1blc l\l:1ximum E-..:po!-ure 
\ JSl:1', \ , l1)W,: Expn~un.· F:1('1on; I f;111cllw,t~. l)1;1r'1 11p1l:1t1.· 10 I •J'Jj , h.111111•,,,,~ 

4120/0 1 

SOURCE 

USEl'A. 19% 
USEPA. 1991 

USEI'.~. 1989 
lJSEPA. 1991 

USEl'A. 1991. 1993 
USEPA. 1989 
USEPA, 1993 
USEPA, 1996 

USEPA. 1989 
USEPA. 1991 
13PJ 
USErA. 1989 

USEPA. 1993 
USEPA. 1991 
USEPA. 1991. 1993 

USEPA. 1989 
USEl'A. 1993 
USEPA. 1993 
USEPA. 1996 

USEPA. 1989 
USEPA. 1991 
USEPA. 1992 
USEPA. 1989 
USEPA. 1992 
USEPA. 1992 
USEPA. 1991 
USEPA. 1991. 1993 

USEPA. 1989 

US EPA. 1992 
USEPA. 1992 
USEPA. 1993 

USEPA. 1996 
USEPA, 1989 
USEr A. 1991 

USEr A. 1992 
USEPA. 1989 
USEr ,, . 1991 

USEPA. 1991. 1993 

USl';r/\, 19H9 

USEPA. 1993 

USEPA. 1996 
USEPA 1989 

l•·.: 4,.t ·• 



RECEPTOR EXPOSURE ROUTE RME/C.T 

R E~l DENT (A DllLT) In halatio n of Dust in 
Amhicnt Air RME&CT 

(Air EPC Calculated 
from Surface Soi l Only) 

RME 

CT 

ln;_!Cstion of Soil 
RME& er 

(S()il EPC Calculated 
from Surrace Soil Only) 

RMI: 

CT 

Dermal Contact - Soil 
RME&CT 

(Soil E l'C Calculated 

i'rom Surfoce Soil Only) 

RME 

CT 

I' :·1'' :", ,l -.·11.•,·-1••v•i l~·•,·'•l..-..:1,11•11,l,,'1.,l,l.·~\,•,1·L..-.1, ,1 , ,1 • ..:,•.1,l..1<11.11 \ ,l,111 

Table 3.3-1 

EXPOSUR E FACTOR ASSl lMPTIONS 

llcciiion Document - SEAOs-59 a nd 7 1 

/icncca Arm)' Dc1101 Acri\'ity 

PARAMETER VALUE UN1TS BASIS 

Inhalation Rate 20 m3/day Assumed inhalation rate for adult receptors. 

Body Weight 70 kg S1andtird rdcrence wicghl for adult males. 
Averaging Time - Car 25550 days 70 years. com·cntional human life span 
Exrosurc Frequency 350 days/yr Sta ndard upper bound residential default 

1:xrosurc Duration 24 yc.ars Upper hound time in I residence: 6 years as a child. 24 years as an adult 

J\vcrnging Time - Ne 8760 days 24 years 
l":~posurc Frequency 23-l days/yr Standard residential CT (average) default. 
l~xro~urc Duration 7 year Average length or residence in same home: 9 years (7 adult. 2 child assu 

J\vcr::,ging Time - Ne 2555 days 7 years 
Body Weight 70 kg Standard rclCrcncc wieght for aduh males. 
Fraction Ingested I (uni1less) 1004}'Q ingestion. conservative assumplion 
J\\'cr~ging ri me• C,u 25550 days 70 years. conventional human life span 
lngcs1ion Rate illO mgsoil/da Upper b<>und residential adult exposure to indoor and outdoor dirt and d 

l~xposur\! Frequency 350 days/yr S tandard upper lwund residentia l default 
Exposure Dura1ion 24 years lJprcr bound 1i111e in I residence: 6 years as a child. 24 years as an adult 

/wcmging Time - Ne 8760 days 24 years 

Ingest ion Rate 50 mg soil/da Average residential aduh exposure to indoor and outdoor din and dust. 
Exposure Frequency 234 days/yr S tandard residential CT (average) default. 

Exposure Duration 7 year Average length or residence in same home: 9 years (7 adult, 2 child assu 

J\\'craging Time - Ne 2555 days 7 years 
13,:,dy Weight 70 kg Sta ndard rclcrencc wicght for adult males. 
Absorption Factor Compound Speci fic 

J\\•eraging Time - Car 25550 days 70 years. convcnti(mal hum:m life span 
Skin Contact Surfocc Arca 5800 cn,2 Uprcr hound adult skin surface exposed to soils. 

Soil to Skin Adherence Fact I mg/cm2 Upper bound soil 10 sk in adherence factor 

Exposure Frequency 350 days/yr S tandard upper hound residential default 

E'=posurc Duration 2➔ years Upper bound time in I residence: 6 years as a child. 24 years as an adult 

;\ \'cr.1ging Time~ Ne 8760 days 2-l years 

Skiu Contart Suri'ace Arca 5000 cm2 Upper hound adult skin surfac~ exposrd to soil. 

Soil to Skin Adherence Fact 0.2 mg/cm2 A,·crngc !!-Oil to skin adherence foc1or 

I:"xposun.: Frequency 23-l days/yr S tandard residential CT (a\'cra£C) default. 

r.~ro~urc l)ur,uion 7 yc:.r Average length nf residence in same home: 9 years (7 :tdull. 2 child assu 
,\ ''\:r;igi11g T ime~ Ne 2555 days 7 Y'-·;nS 

SOURCE 

USEPA. 1991. 1993 

USEPA. 1991 
USEPA. 1989 
USEPA. 1993 
USEPA. 1991.1993 

USEPA. 1989 
USEPA. 1993 
USEPA. 1993. 1997 

USEPA. 1989 
USEPA. 1991 
Bl'J 

USEPA. 1989 
USEPA, 1991 
USEPA. 1993 
USEPA. 1991.1993 

USEPA. 1989 
USEPA. 1993 
USEP A, 1993 

USEPA. 1993. 1997 
USEPA, 1989 
USEl'A. 1991 

USEPA. 1989 
USEl'A, 1992 

USEPA. 1992 

USEPA. 1993 
USEl'A. 1991.1993 
USEPA. 1989 

USEl'A. 1992 
USEPA. JQ92 

USEPA. 1993 
USEPA. 1993. 1997 

USEPA. 1989 

l ',hl'l' t , ,.f•} 



RECEPTOR EXPOSURE ROUTE 

RE!'i lDENT (ADIII.T) l nh:1l:11ion of 
Groundwater 

ln~c~tion of 
Groundwater 

Dermal Contact -
Groundwater 

No1es: 
RME = Rcson;;1bk Ma~ imum F.'\posurc 
CT : Central Tendency 
Car -o-• Carci nngt:nic 
Ne ·..: Nc,11•Gtrt.-:ml1~cnic 

I' p,1 r <1 •11nJ .. ~,m,u·,, , ; 1,,,, ,:•,, ,,, .. ,I I 1,0 , - , , , ', •• ,.1,;I! 

Tahle 3.3-1 
E:X POSIIRE FACTOR ASSl'M PT10NS 
Occision Document - SEA0.~-59 anti 71 

Seneca Army Depot t\cth·ity 

RME/C.T PARAMETER VALUE ONITS BASJS 

l11h:ila1io11 Rate 0.5 m:;:hr Inha lation rn1c for ~cdcn1ary adults 
RMF.& CT llodi Weight 70 kg S1andard rclcrencc wicght for adult males. 

hcnt Frequency I shower/da Typica l showering frequency for 90% of American population 
AH:mging Time . Car 15550 days 70 years. conventional human life span 
Exposun.: F rcqucncy 350 c.Jayslyr Standard upper bound residential default 

RMI: r-:vc111 Dur.ilinn 15 min/day IJpJ)Cr bound shower duration 
l :xposurc Duration 2~ years lipper bound time in I residence: 6 years as a child. 24 years as an adult 
i\, ..:raging Timi: . Ne 8760 days 24 years 
l ~xpo~un.: Fn.:qui.:ncy 23-1 days/yr Standard residential CT (average) default. 

CT Eh:nt Duration 10 miwday Avcrngc shower Uum1k1n 
l·xpo~urc Dura1io11 7 year~ Average length nf residence in sarnc home: 9 years (7 aduh. 2 child ;-1s:,;:u 
A,crnging Time• Ne 2555 day~ 7 years 

RMI: & Body Weigh! 70 kg Standard reference wicg_ht for adult males. 
CT Averaging T ime - Car 2~550 days 70 years. conventiona l hum;,o li fe span 

Ingestion Ralc 2 lilcrlday 90th percentile for adult residents. 
RMI ·'. Ex1~lsurc Fri:qucnc~ 350 days,~ r Standard upper b1>und residential default 

l:'.xpo:-urc Duration 1:4 years lipper boumJ time in I reiidcncc: 6 years as a child. 24 years as an adu lt 
Averaging Tiinc - Ne 8760 days 24 years 
l 11g1..:~tion Ra1c IA liter/day J\,r.:ragt.:: ingcs1ion ralc for aduhs 

CT l":x1x,$urc Fri.:(Jucncy ::!3~ dayslyr Standard rcsidcn1ial CT (average) defouli. 
Exposure Duration 7 years Average kn~th or residence in smnc home: 9 years (7 adult~ 2 chi ld assu 
J\vcraging, Time - Ne 1555 days 7 years 

RME& Body Weigh! 70 kg Standard reference wieght for adult males. 
CT Averaging Time - Car 25550 days 70 years. conventional human life span 

Skin Conlact Surface Arca 23000 cm2 UpJ1Cr bound total skin surface area for adults. 
RMI: Exposure frequency 3~0 days.ryr S1andard upper bound residcn1 ial default 

Expo~urc ·nine 0.25 hour~/day Upper hound or1 imc spent in shower (15 minutes). 
1:xpo~urc Duration 24 years Uprcr bound lime in I residence: 6 years as a child. 2~ years as an adult 
Averaging Time - Ne 8760 days :u years 
Skin Contact Surface ,f\ rca 20000 cm2 /\ ,·cragc tolal skin surface area for adults. 

CT 1:~posurc 1:rcqucncy 23~ days/yr Standard residential CT (average) dcfoult. 
Exposun: ·1-ime 0. 17 hours/ day /\vcra~c showering duration ( I O min). 
li.xpu$uri.: Dura1ion 7 years A ,·erngc kngth of residence in same home: 9 years (7 aduli. 2 child assu 
,\,·craging rime - Ne 2555 rJ:,y:-: 7 years 

Source References: 

BP.I: Oest PwlCssional Judgement. 

USl:PA. 1988; Supcrfund Exposure ,\ssessment J\.lanual 
tJSEP,f\ . 1989: Risk Assessment Guidance for ~upcrfunJ. Volume I IRA(,~) 
lJSEPA. 1991: Supplc111c111:1l C,uida11ce. St,mdard Default E,ro., ure Factors 
lJSEPt\. (992: Dcnrn1I J·:~pc,stm: t\~scssmt.·nt. Principh.:s ,111d ,\rplic.1li1.ms 
lJSEPA. 1993: S11pc1fu11d"s S1and,ird lkfou lt Exposure t.,r till' Cc111r:d Tcndcncl' ,rnd Reasonable Maximum Exposure 
IJSEl'A. 1'1'!7: fa1~1surc Fa,11,r, I l:1ndh,1ok. lJr-J l·1 tq•blc '" l'l'l(} h.11,,11,,,,,, 

SOURCE 

USEPA. 1997. 
USEPA. 1991 
IJSEPA. 19()2 
USEPA, 1989 
USEPA, 1993 
USEPA. 1992. 1997 
USEPA. 1991. 1993 
USEPA, 1989 
USEPA. 1993 
USEPA. 1992. 1997 
USEPA. 1993. 1997 
USEPA, 1989 
USEPA, 1991 
USEPA, 1989 
USEPA. 1989. 
USEl'A. 1993 
USEPA. 1991.1993 
USEPA. 1989 
USEPA. 1993 
USEPA. 1993 
USEPA. 1993. 1997 
USEPA, 1989 
USEPA, 1991 
USEPA. 1989 
USEPA. 1992 
USEPA, 1993 
USEPA, 1992 
USEPA, 1991.1993 
USEl'A. 1989 
USEPA. 1992 
USEPA, 1993 
USEPA, 1992 
USEPA. 1993. 1997 
USEl'A. 1989 

I',.:, ~ ,,, ,, 



RECEPTOR EXPOSURE ROUTE RME/CT 

RESIDENT ({"1111.ll) Inhalatio n or Dust in 
Amhknt Air RME&CT 

(/\ ir !:PC C:1lculatcd 
frllm Surface Soil Only) 

RME 

CT 

Ingestion or Soil 

RM l' &CT 
(Soil EPC C-alcul,11cd 

from Surface Soil Only) 
RMI' 

CT 

lkrmal Contact - Soil 
RME&(T 

(Soil EPC Calculated 
fwm Surface Soil Only) 

RME 

CT 

I' -, •t l"'"'''••h•.,.,.,. • ..,,• --i•t~fr,,·' ,l..-1.i.1,"'1•~'\'. 11,1,\,.._ .:-,j•t,11;1 .. ,~ \I l~,,.,.t,-.>10 ,I I t,il.l 

Tahlc 3.3-1 
F.XPOSl iR E FAC l"OR ASSUMPTIONS 
Decision Document - S F.Alls-59 and 71 

Sfncc:1 Army Depot Acti\·ity 

PARAMETER VALUE UNITS BASIS -· ,. 

Inhalation Rate 8.7 m3iday /\vernge inhalation rate for a child 1- 12 years old. 
Body Weight 15 kg Standard refe rence weight for chi ldren less than 6 years old. 
An::raging Time - Car 25550 days 70 years. conventional human life sp.:in 
l~xposurl.! Frequency 350 days/yr Standard upper bound residential default 
E.,posurc Durmion 6 years Urpcr bound time in I residence: 6 years as a child. 24 years as an adult. 
A vcmging Time - Ne 2 190 days 6 years. 

Exposun: Frequency 234 day~yr Standard residential CT (average) default 
Expo~un: Dur.ll ion 2 years /\vcrngc length Qf residence in same home: 9 years (7 adult, 2 child assum 
An:rnging Time - Ne 730 days 2 years 
Body Weight 15 kg Standard reference weight for children less than 6 years old. 
Frac1 ion lngcslcd I (unit less) JOO% ingestion. conservative assumption 
A"crnging Time - Car 15550 days 70 years. conventional human Ii fe sp,1n 
Ingestion Ralc 200 mg soil/da Maximum IR for a child 
Expo.sure Frcqucnc~· 350 days/yr Standard uprcr hound residential default 
Exposure Dunttion 6 years Uprcr bound time in I residence: 6 years as a child. 24 years as an adult. 
Averaging Time - Ne 2190 days 6 years 
Ingestion Rate 100 mg soi Iida Average IR for a child 
faposure Frequency 234 day,Jyr Standard residential CT (average) default. 
Exposure Duration 2 years Average length of residence in same home: 9 years (7 adult. 2 child assum 
/\\·craging Timi!• Ne 730 days 2 year$ 

Body Weight 15 kg St:1ndard reference weight for children less than 6 years old. 
Absorption Factor Compound Specific 
/\ vcrag.ing. Time• Car 25550 days 70 years. con\'entional human life span 
Skin Contact Surfac~ Arca 2300 cm2 Urrer bound skin surface exposed to soil for child age 5-6. 
Soil to Skin Adherence Fact I mg/cm2 Uprer bound soil to skin adherence factor 
E.'\pOsure 1:n:qucnc~· 350 days/yr Slandard upper bound residential default 
E~posurc Dur.ti kin 6 years Urrcr hound time in I residence: 6 years as a child. 24 years as an adul t. 
/\n:rnging Timt.: - Ne 2 190 days 6 yc:,n~. 

Skin Contact Surface Arca 19RO cm2 A,cragc skin surface e~p,,scd to soil ror child age 5-6. 
Soil tu Skin /\dhcrcnce Fact 0.2 mg/cm2 /\,·crage soil to skin adherence foc,lor 

Ex1')0~uri: Frequency 234 day,Jyr Standard residential CT (a, erngc) default. 
1:.xposure Duration 1 years A, crage length of residence in same home: 9 years (7 adult. 2 child assum 
A,·craging Time - Ne 730 days 2 years 

SOURCE 

USEPA. 1997 
USEPA, 1991.1 993 
USEPA. 1989 
USEl'A, 1993 
USEPA. 1991. 1993. 
USEP/\. 1989 
USEPA. 1993 
USEPA. 1993. 1997 
USEPA. 1989 
USEPA. 1991.1993 
BPJ 
USEPA, 1989 
USEPA. 1993 
USEPA. 1993 
USEP/\. 1991. 1993. 
USEPA. 1989 
USEPA. 1993 
USEPA. 1993 
USEPA. 1993, I 997 
USEPA. 1989 
USEPA. 199 1.1993 
USEPA. 1992 
USEPA. 1989 
USEP/\. 1992 
USEPA. 1992 
USEPA, 1993 
USEPA. 1991. 1993. 
USEPA. 1989 
USEPA. 1992 
USEPA. 1992 
USEl'A, IQ93 
USEl'A, 1993. 1997 
USEPA. 1989 

l';•ir.: i-; ,,( 'I 



RECEPTOR EXPOSURE ROUTE 

RF.S(l)F.NT (Cllll.0) lnhalMiori of 
Groundwatc-r 

lngcscion or 
Groundwater 

Dermal C'ontacl • 
G roumlwater 

Notes: 
KME = Resonablc Mas irnum Exposure 
CT ~ Central TcnJency 
c~r - Carcinngc11ic 
Ne N,,1,-c:arci,1llgcnic 

t' r•' t't,,,, · ' • .. .... . , .• , .,~,.,. • I . i.~ ·•1"·"••~·• 1t ., 1, , \I 1- 1,l,,-w,,lrl11f+I 

RMF..ICT 

RMl-.&CT 

RME 

Table J.J-1 
E\'.l'OSllRF. FACTOR ASSllMPTIO NS 
Decision Documcnl • SEA n.,-59 and 71 

Seneca 1\rmy Dcpol Acti\'i1y 

PARAMETER VALUE UNITS BASIS 

lnhalalion Rak ll.3 m3,hr Inhalation rate l'or sedentary children ages 3-iO 
' 

llody Weight 15 kg Srandard reference weight for children less than 6 years old. 
1:,cnt Frcqu~rn.·y I slwwer,da Typical showering frequency ror 90% of American population 
A,·c:ruging Timt.: - Car ~5550 days 70 years. conventional human Ii IC .t.ip.:1n 
1:xposurc Frcqt11.:ncy 350 days/yr Standard upper bound residential defauh 
Evl!nt D11raliP11 15 min/day Upp<:r bound shower duration 

,. 

I :xpo~urc Durnl ion 6 years Uprx:r bound lime in I residence: 6 years as a child. 24 years as an adult. 
/\n:rnging Time - Ne 2 190 days 6 years 
E"posun.: Frequency 23.J days/yr Siandard residential CT (average) dcfoulr. 

CT E\'i::nl Dumtion Ill min/day /\\'cragc shower durn1ion 
1:xpos:urc Our:1tion 1 years A,cragc lcng1h ofrcs:ldcncc in same home: 9 years (7 adult. 2 child assum 
A, craging Time• Ne 730 days 2 years 

RME& B~dy Weight 15 kg Srnndard reference weight for children less than 6 years old. 
CT J\\'crt1ging Time - Car 25550 days 70 years. conventional hurn.111 life span 

I ngcsl ion Ratt· I litcr·day Appro,imalc 90th percentile value for children 1-1 1 years old. 
RME l :'."i:po~urc Fr~qucncy 350 days/yr S!llndard upper bound rcsidcn1ial default 

1:~p(lsun:. Durn1ion 6 years Upper bound rime in I residence: 6 years as a child. 24 years as an adull. 
Averaging Time. Ne 2190 days 6 years. 
Ingestion Kale 0,74 lirersid:iy Average IR for a child 1-10 years old 

CT Exp('l:,.urc Fn.:(1ucncy 234 days/yr Siandard rcsiden1ial CT (average) de foul 1. 

E.xposurc Duration 2 years Average lengrh of residence in same home: 9 years (7 adult. 2 child assum 
Averaging Time - Ne 730 days 2 years 

RME& Oody Weigh! I 5 kg Standard reference weight for children less than 6 years old. 
c,· Averaging Time - Car 25550 days 70 years, convernional human life span 

Skin Contacl Surface Arca 9180 cm2 Upper bound skin surface area for children. 
RME F.xposurc Frequency 350 days/yr Standard upper bound residential dcfoull 

Exposure Ti inc U.25 hours/day Upper bound showering dural ion, ( 15 min) 
Exposure Dum1 ion 6 years Upper bound time in I residence: 6 years as a child. 2~ years as an adulr. 
A"..:raging Time - Ne 2190 days 6 years. 
Skin Con1ac1 Surface Arca 7930 cm:! Average: skin surfocc 3rca for c.hildren. 
1:xpo!i-urc Fn.:qucncy 23.J days/yr Srandard rcsidcnlial CT (average) default. 

C'T 1:~po.surc T ime 0. 17 hours.Ida,· A\·cragc showering duration (10 min). 
Exposure Uuration 2 yc:lr~ A\'Crag.c length of residence in sam\! home: 9 years (7 adult. 2 child assum 
/\ , 1craging Time - Ne 730 days ~ years 

Source Rcfcn.:nccs: 
OP.I: nest Professional Judgement. 
USEl'A. 1988: Supcrfund faposure Assessment lVlanua l 
IJSl'l'A. 1989: Risk A~scs~rnenl (;uid.,ncc lt>r Superlirnd. Volurnc I (R.'\CtS) 
USEPA. 199 1: Supplerncn1:1 I Gu idance. S1a11dard l)cfouh l:xp .. ~urc Faclor~ 
U~ l:PA. !9CJ2: D1.·nnal 1:~J"l(•Sllr\! As.sc.:~~nu.·111. l'riuripk'- ~ltld :\prlic:Hion~ 
USEl'A. 1993: Supt•rfund'.s S1and:trd lkliult hi'"'"'~'"' the Central Tcndcncr and Reasonahlc Maximum Exposure 
USl:1'/\. J9Q7: E.xrx'!'-lirc Farlor, I l~ndh1,ok. 11r~:J:uc 111 lq'IU li:,mlhor,k 

SOURCE 

USEPA. l<>Q? 
USEPA. 1991.1993 
USEP A. I 992 
USEPA. 1989 
USEPA. 1993 
USEPA. 1991. 1997 
USEPA. 199 1. 1993. 
USEP A. 1989 
USEPA. 1993 
USEPA. 1992. 1997 
USEPA, 1993. 1997 
USEPA. 1989 
USEPA. 1991. 1993 
USEPA. 1989 
USEPA, 1997 
USEPA. 1993 
USEPA. 1991. 1993. 
USEPA. 1989 
USEPA. 1997 
USEPA. 1993 
USEPA. 1993. 1997 
USEPA. 1989 
USEPA. 1991.1993 
USEPA. 1989 
USEPA. 1992 
USEPA, 1993 
USEPA. 1992 
USEPA. 1991. 1993. 
USEPA. 19X9 
USEPA, 1992 
USEPA, 1993 
USEPA. 1992 
USEPA, 1')93. 1997 
USEl'A. I 989 

l' ,.:.-'l ,,; 'I 



Seneca Amiy Depot Activity Drat\ Decision Document - SEADs-59 and 71 

period lasts for an entire 25-year career. During this time, these workers inhale the ambient air, 

ingest groundwater, and ingest and derrnally contact surface soil. 

Trespasser (Child). The adolescent trespasser is assumed to visit the industrial area 50 days 

per year (twice a week during warm months) for 5 years (RME). During each visit, the 

trespasser inhales the ambient air and ingests and dermally contacts surface soil. 

Day Care Center Child. It is possible that a day care center could be established onsite as an 

adjunct to the industrial development. Future day care children are assumed to attend the center 

5 days/week, I 2 hours/day, 50 weeks/year for 6 years (RME). During this time, the child inhales 

the ambient air, ingests groundwater, and ingests and dermally contacts surface soil. 

Future Resident. The resident is assumed to reside continuously at the site for 30 years (RME) 

or 9 years (CT). The resident is assumed to be a child for a portion of this duration: 6 years 

(RME) and 2 years (CT). The resident inhales the ambient air, ingests groundwater, inhales and 

dermally contacts groundwater during showering, and ingests and dermally contacts surface soil. 

Complete exposure assumptions (exposure factors) for all receptors and exposure scenarios are 

summarized in Table 3.3-1. Most exposure factors used in the exposure assessment were 

obtained from EPA guidance documents. Other exposure factors were based on conservative 

professional judgment where no data are available from EPA or other sources_ 

3.3.5.3 Inhalation of Particulate Matter in Ambient Air 

This pathway consists of particulate matter (PM) being released from soils to the air and then 

being inhaled by future receptors. Ambient PM concentrations for a construction worker were 

estimated using an emission and dispersion model. PM concentrations for the other workers, 

trespassers, and day care receptors were based on existing site air measurements shown in Table 

3.3-2. 

p: \pi t\projec ts\se neca\s59 7 I ecc\decis iondoc\dra ft\tcxt\scct i on3. doc June 2001 
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TABLE 3.3-2 
SUSPENDED PARTICULATE CONCENTRATIONS MEASURED AT SEDA 

Decision Document - SEADs-59 and 71 
Seneca Army Depot Activity 

SITE #1 
I 

SITE #2 
I 

SITE#3 SITE #4 
PARTICULATE DATA I PM10 PM 10 PM 10 PM 10 I 

Peak Concentration (ug/m3) 
I 

37 on 37 on 37 on 37 on 
23 July 95 23 July 95 5 July 95 5 July 95 

Arithmetic Mean (ug/m3) 
l 

16.9 16.6 16.4 15.8 I 

I 
Standard Deviation I 21.4 21.1 23.0 23.0 

Geometric Mean (ug/m3) 15.1 14.8 14.8 14.2 

No. of 24-hr. Avgs. Above 150 ug/m3 0 0 0 0 
I 

Number of Valid Samples I 29 32 29 31 

Percent Data Recovery ' 90.6 100.0 90.6 96.9 

ulative Summary for April 1, 1995 through July 31 , 1995 

p: \pit\projects \seneca\s5971 eec\decisiondoc\tables\PM 10. WK4 

04/17/01 
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Seneca Army Depot Activity Draft Decision Document -SEADs-59 and 71 

Construction Worker 

During construction activities, construction workers may be exposed to chemicals in site soils via 

inhalation. Construction activities, such as excavation, have the potential to create dust, or 

suspended particulate matter (PM), originating from the soils being removed. This dust would 

contain the chemicals present in the soil. Construction workers in the construction area would 

breathe this PM in the ambient air. 

Air concentrations of site chemicals of concern were estimated for this exposure pathway using 

excavation models recommended in the USEPA's "Models for Estimating Air Emission Rates from 

Superfund Remedial Actions" (EPA 45 l/R-93-00 I). Particulate emissions from soil excavation 

and loading into trucks are estimated with the fo llowing equation: 

E= 

where: 

k ( 0.0016) (M) I U/2.2 ]l.3 

I X/2 11.4 

E = emissions (g) 

k = particle s ize multiplier (unitless) 

0.0016 = empirical constant (g/kg) 

M = mass of soil handled (kg) 

U = mean wind speed (m/sec) 

2.2 = empirical constant (m/sec) 

X = percent moisture content(%) 

The construction worker receptor is assumed to work at a site for a one-year period. To 

conservatively estimate potential particulate emissions from construction activities during this 

period, it was assumed that an area equivalent to the area of the contaminated portions of SEADs-

59 and 71 (an approximate 5, 110 square meter area at SEAD-59 and 3,252 square meter area at 

SEAD-71 )) is excavated to a depth of two meters over the course of one year. 

This results in the following mass of soil removed at each site: 
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Mass = Area x Depth x Soil Bulk Density 

SEAD-59 

SEAD-71 

5,110 square meters x 2 meters x 1.5 g/cm3 x I 06 crn3/m3 

1.53 x 10 IO grams 

1.53 x 107 kg 

3,252 square meters x 2 meters x 1.5 g/cm3 x I 06 cm3/m3 

= 9.75 x 109 grams 

= 9.75 x 106 kg 

Other parameter values for the model are as follows: 

1k = 0.35 for PMJ0 (EPA 1993) 

U = 4.4 m/sec, average wind speed for Syracuse, NY (EPA 1985) 

X = l 0%, recommended default (EPA 1993) 

With these values for M, k, U and X, the emission rate (E) from excavation activities is calculated 

2,220 grams of PM Jo over the course of a year for SEAD-59 and 1,410 grams/year for SEAD-71. 

This emission rate would be representative if all soil excavated at the SWMUs were contaminated, 

and if local climatic factors did not suppress emissions. For example, precipitation, snow cover and 

frozen soil in the winter will minimize emissions. To account for these climatic/seasonal factors, it 

was assumed that emissions occur only half of the construction time. This results in a 

representative emission rate (E) of 1,110 grams/year (707 grams/year for SEAD-71). This is 

equivalent to an average emission rate of 0.15 mg/sec (0.10 mg/sec for SEAD-71 ), assuming 

emission occur only during work days: 250 days/yr, 8 hr/day. 

Much greater short-term emissions are estimated for site grading with a bulldozer or tractor. This 

type of a,ctivity is assumed to occur for 90 work days (8-hour day) over the course of a year. The 

model equation for grading emissions is: 

E = 0.094 ( s )1.5 

xl.4 

where: 
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E = emission rate (g/sec) 

0.094 = empirical constant (g/sec) 

s = percent silt content(%) 

X = percent moisture content(%) 

Draft Decision Document -SEADs-59 and 71 

Assuming the EPA-recommended default values of 8% for s, and I 0% for X, the emission rate (E) 

from grading is calculated as 0.085 g/sec. Averaged over the course of a year with 90 8-hour days 

of grading emissions, this is 38.1 g/hr or I 0.6 mg/sec of PM Io emissions, assuming all emissions 

occur during working hours. 

Total annual average emissions from excavation and grading are estimated as 0.15 mg/sec + I 0.6 

mg/sec= I 0. 73 mg/sec ( or 0. I Omg/sec + I 0.6 mg/sec= I 0.68 mg/sec for SEAD-71 ). 

Localized exposure concentrations for construction workers are estimated with a simple box model. 

The model treats a defined surface area as a uniform emission source over the time period of 

interest. The box, or mixing volume, is defined by this surface area and an assumed mixing height. 

The emitted PM Io is assumed to mix uniformly throughout the box, with dilution from surface 

winds. 

The general model equation is: 

C= E 

(U)(W) ( H) 

where: 

E = emission rate, mg/sec 

U = wind speed, m/sec 

W = crosswind width of the area source, m 

H = mixing height, m 

E and U are the same as defined or calculated above. The mixing area is based upon the 

assumption that the construction activity causing worker exposure is being performed within a 100 

square meter area. This area is assumed square in shape, and W is the square root of I 00 m2, or I 0 

meters. His assumed to equal the height of the breathing zone, or 1.75 meters. 
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With these values, the PM Io exposure concentration for a construction worker is calculated as 

0.139 mg/m3 for both SEADs-59 and 71. All of this PM Jo was assumed to be a irborne soil 

released from each site as represented by total soils (surface and subsurface). 

The concentration of particulate-associated chemicals in ambient air, then, is: 

CA = CS x PM 1 O x CF 

where: 

CA= chemical concentration in air (mg/m3) 

CS= chemical concentration in soil (mg/kg soil) 

PM Io= PM Jo concentration (ug/m3) 

CF = conversion factor ( I o-9 kg/ug) 

These calculated CA values are the inhalation EPCs for the dust inhalation scenarios. Tables in 

Appendices A and B show the inhalation EPCs for the future construction workers. 

All Other Receptors (All Workers and All Child Receptors) 

Ambient air normally contains particulate matter derived from various natural and anthropogenic 

sources, including soil erosion, fuel burning, automobiles, etc. The concentrations of airborne 

particulate matter were measured at SEDA over a four-month period (April-July) in 1995. A 

summary of the data collected in this air sampl ing program is shown in Table 3.3-2. Both Total 

Suspended Particulate Matter (TSP) and particulate matter less than I Oµm aerodynamic diameter 

(PM Io) were measured. TSP includes all particles which can remain suspended in air, while 

PM Jo includes only smaller particles which can be inhaled (particles larger than I Oµm diameter 

typically cannot enter the narrow airways in the lung). 

For this assessment, the highest 4-month average PM Jo concentration measured at any of the 

four monitoring stations was assumed to represent ambient air at SEADs-59 and 71. The entire 

particulate loading was assumed to be airborne soil released from the site as represented by the 

surface soil EPCs for each site. 
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The concentration of particulate-associated chemicals in ambient air, (CA) was calculated with 

the same equation (CA = CS x PM Jo x CF] used for the construction worker, above. 

The ambient air exposure point concentrations used in the intake calcu lations are shown 111 

Tables in Appendices A and B. 

The equation for intake is as follows (EPA, 1989a): 

] ntake (mg/kg/day) = CA x m x EF x ED 

BWxAT 

where: 

CA = 

JR= 

EF= 

Chemical concentration in air (mg/m3) 

Inhalation Rate (m3/day) 

Exposure frequency ( days/year) 

ED = Exposure duration (years) 

BW = Bodyweight (kg) 

AT = Averaging Time (days) 

The results of these calculations are shown in Tables in Appendices A and B. 

3.3.5.4 Incidental Ingestion of Soil 

The soil data collected from each site were compiled and the EPCs were selected for each 

compound. For the all receptors except the construction worker, only surface soi l data collected 

from the O to 0.5 foot interval were used in this analysis. For the construction worker exposure, 

all soil data were used as it is assumed that the construction worker will engage in intrusive 

activities. 

The equation for intake is as fo llows (EPA 1989a): 

Intake (mg/kg-day)= CS x m x CF x FI x EF x ED 

BWxAT 

where: 
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CS= Chemical Concentration in Soil (mg/kg soil) 

[R = Ingestion Rate (mg soil/day) 

CF= Conversion Factor ( I Kg/I 06 mg) 

FI = Fraction Ingested from Contaminated Source (unitless) 

EF = Exposure Frequency (days/years) 

ED = Exposure Duration (years) 

BW = Body Weight (kg) 

AT= Averaging Time (period over which exposure is averaged -- days) 

The resu Its of these calculations are shown in Tables presented in Appendices A and B. 

3.3.5.5 Dermal Contact with Soils 

The same receptors considered to have the potential to ingest soil may also contact the same soils 

dermally. 

As with the soi l ingestion scenarios, the chemical concentration of the soils taken from the O to 

0.5 foot depth were used as the exposure point concentrations for all receptors except the 

construction worker. The chemical concentration of all soils was used as the exposure point 

concentration for the construction worker scenario. 

The equation for the absorbed dose from dermal exposure is as follows, based on guidance in 

EPA 1992: 

Absorbed Dose (mg/kg-day) = CS x CF x AF x ABS x SA x EF x ED 

BWxAT 

where: 

CS = 

CF= 

AF= 

ABS= 

SA= 

EF= 

ED= 

Chemical Concentration in Soil (mg/kg soil) 

Conversion Factor ( I o-6 kg/mg) 

Soil to Skin Adherence Factor (mg/cm2) 

Absorption Factor (unitless) 

Skin Surface Area Available for Contact (cm2) 

Exposure Frequency (days/year) 

Exposure Duration (years) 
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BW = Body Weight (kg) 

AT= Averaging Time (period over which exposure is averaged -- days) 

The product of the terms CS, AF, and ABS represents the absorbed dose per event as defined in 

the EPA 1992 guidance. 

The exposure calculations are summarized in Tables presented in Appendices A and B. 

Dermal exposure involves several unique exposure factors d iscussed briefly here. Specifically, the 

dermal exposure calculation considers the amount of exposed skin, the amount of soil that adheres 

to the skin and the degree to which a chemical may be adsorbed through the skin. 

The surface area of exposed skin depends on the size of an individual (especially adult vs. child), 

clothing worn, and the specific parts of the body which may directly contact the medium of concern 

( e.g., soi I or groundwater during showering). USEPA recommendations were followed to select 

exposed skin surface areas for each scenario in this assessment. 

The following assumptions were made regarding skin surface areas for dermal exposure, 

according to EPA 1992: 

All Workers and Future Adult Resident (Soil): The hands, legs, arms, necfk and head may be 

exposed. These comprise approximately 25% of the total body surface area. EPA 1992 

recommends a surface area value of 5800 cm2 RME and 5000 cm2 for the CT for the RME as 

representative of these exposed body parts. 

All Child Receptors (Soil): 25% of total body area was assumed for children age 5-6. This 

results in surface area exposure values of2300 cm2 for the RME and 1980 cm2 for the CT. 

Future Child Resident (Groundwater) The entire body surface may be exposed during 

showering. EPA 1992 recommends a surface area value of 9, 180 cm2 for the RME, and 7930 cm2 

for the CT, as representative of the entire body of a child. 

Future Adult Resident (Groundwater) The entire body surface may be exposed during 

showering. EPA 1992 recommends a surface area value of23,000 cm2 for the RME, and 20,000 

cm2 for the CT, as representative of the entire body of an adult. 

p:\pit\projects\seneca\s597 I eccldccisiondoc\draft\ text\section3.doc June 2001 
Page 3-28 



Seneca Am1y Depot Activity Draft Decision Document - SEADs-59 and 71 

The potential magnitude of exposure depends on the amount of soil that adheres to the exposed 

skin. Again, USEPA recommended soil-to-skin adherence factors were used in this assessment. 

Certain chemicals may be readily absorbed through the skin while others penetrate much more 

slowly or not at all. In the case of soil, some chemicals may be strongly bound to the matrix, which 

reduces their ability to absorb through the skin. Chemical-specific absorption factors as provided 

by USEPA were used in this assessment. USEPA Region II recommends quantifying dermal 

exposure for only cadmium, arsenic, PCBs, dioxins/furans and pentachorophenol (others are under 

development), since credible values are not available for other chemicals of concern. Of these 

compounds, only arsenic and PCBs (aroclor 1254) were detected in any soil at levels above 

background. Absorption factors (ABS) of I% (0.0 I) and 6%(0.06) were used for arsenic and 

aroclor-1254, respectively, as recommended by EPA (EPA, 1992). 

No other compounds were considered quantitatively for dermal exposure from soil 111 this risk 

assessment. 

The reader should note that in the guidance document Dermal Exposure Assessment: Principles and 

Applications (EPA 1992), EPA cautions that "dermal exposure is the least well understood of the 

major exposure routes. Very little chemical-specific data are available, especially for soils, and the 

predictive techniques have not been well validated." EPA further states that dermal exposure/risk 

estimates have considerable uncertainty, and in some cases may be overly conservative. 

3.3.5.6 Groundwater Ingestion 

All future workers, residents, and children in day care may drink groundwater. The groundwater 

data collected from each site were compiled and the EPCs were selected for each compound. 

The equation for intake is as follows (EPA, I 989a): 

Intake (mg/kg-day) = CW x IR x EF x ED 

BWxAT 

where: 

CW= Chemical Concentration in Water (mg/liter) 

IR = Ingestion Rate (liters/day) 
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EF = Exposure Frequency (days/year) 

ED = Exposure Duration (years) 

BW = Bodyweight (kg) 

AT= Averaging time (days) 

The results of these calculations are shown in Tables in Appendices A and B. 

3.3.5.7 Dermal Contact to Groundwater while Showering/Bathing 

The resident may be exposed to groundwater while showering. The EPCs developed for 

ingestion of groundwater are also used for this exposure route. The equation for the absorbed 

dose, taken from RAGS (EPA, 1989a) is as follows: 

Where: 

DA 

SA 

EF 

ED 

BW 

AT 

Absorbed Dose (mg/kg-day) = DA x SA x EF x ED 

BWxAT 

Absorbed Dose per event (mg/cm2 - event) 

Skin Surface Area Available for Contact (cm2) 

Exposure Frequency (days/year) 

Exposure Duration (years) 

Body Weight (kg) 

Averaging Time (period over which exposure is averaged (days) 

The absorbed dose per event (DA) was calculated as described 111 EPAs "Dermal Exposure 

Assessment: Principles and Applications," (EPA, 1992). 

For organics, a parameter, B is first calculated. The 8 value was adopted from the Bunge Model 

(Cleek and Bunge, 1992). This value attempts to characterize the relative contribution of each 

compounds specific permeability coefficient (Kp value) in the stratum corneum and the viable 

epidermis. The 8-values for certain compounds are listed in Table 5-8 of the Dermal Exposure 

Assessment Manual, EPA, 1992. For any compounds not listed in this table, B-values are 

derived using the following equation: 

p: \pi t\projects\seneca\s5 97 I ccc\decis ion doc\d ra ft\tex t\sect ion3 . doc June 200 1 
Page 3-30 



Seneca Anny Depot Activity Draft Decision Document -SEADs-59 and 71 

Br:::: Kow 

10,000 

where Kowis the octanol-water partitioning coefficient (dimensionless). 

Once calculated, the B value is used to calculate time conditions associated with estimates of 

compound breakthrough t ime. In accordance with the work of Cleek and Bunge, if the exposure 

time per event (ET) is less than the breakthrough time (t*) of steady-state conditions specific to 

each compound, then the absorbed dose is calculated as follows: 

~ 
DA= 2 Kp x cw x CF ~----;;--

If the exposure time is longer than t*, then the absorbed dose is calculated using: 

[
ET+ 2(1 + 3B)rl 

DAevent = Kp x CW x CF 
1+B 

where for both equations: 

Kp = Dermal permeability coefficient (cm/hr) 

CW= Chemical Concentration in Water (mg/I) 

ET = Exposure Time (hours) 

B = Bunge Model Value (unitless) 

, = Lag time (hours) 

CF= Volume Conversion Factor = 0.00IL/cm3 

The exposure times for showering are assumed to be IS minutes/day (0.25 hr/day) for the RME, 

and IO minutes/day for CT, as recommended in the Dermal Exposure Assessment Manual, EPA, 

1992. 

The lag time ( r ), is defined as the time it takes a chemical to penetrate to reach a steady-state 

condition during a dermal exposure in aqueous media. By properly defining the lag time, the 

permeability coefficient (Kp) can be more properly used in the risk calculation further reducing 
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uncertai1r1ty. Lag times and breakthrough times (t*) for each organic compound were taken from 

a list in Table 5-8 of the Dennal Exposure Assessment Manual, EPA, 1992, or calculated. All 

chemicals not having lag times were derived using the fo llowing equation: 

J2 ,=__E__ 
6D 

SC 

where: 

f..c = thickness of the stratum corneum, assume (0.001) (cm) 

D.,c = Stratum corneum diffusion coefficient (cm2/Ju) 

The t* value for each organic compound found in ground water is shown below. 

Compound 

Phenol 

t* (hours) 

0.79 

The exposure time, 0.25 hour for RME and 0.17 for CT, is less than t* in all cases. Therefore, 

the first equation for DA, above, was used for all organic compounds. 

In the Dermal Exposure Assessment Manual (EPA 1992), EPA cautions that the above approach 

for calculating dermal exposures to organic chemicals in water may be overly conservative. EPA 

expressed concern that preliminary testing of this model indicated that for some compounds the 

absorbed dose from dermal exposure during showering was much greater than the dose from 

ingestion of 2 L/day of water. EPA further states that model validation is difficult due to a lack 

of data. 

For inorganics, DA was calculated by: 

DA= Kp X cw X ET X CF 

USEPA in the Dermal Exposure Assessment & Guidelines (EPA, 1992) recommends Dermal 

Permeability Coefficients (Kp) for a number of organic and inorganic chemicals. These 

recommended values were used in these exposure calculations. When no organic Kp value was 

available, a value was calculated using the following equation: 
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Log Kp = -2.72 + 0.71 (log Ko/w) - 0.0061 (MW) 

Many inorganic compounds do not have specified recommended Kp values. In this case, Kp was 

assumed to be I x I o-3 as the default value recommended by EPA (EPA, 1992). 

Exposure to chemicals in groundwater during showering occurs via two routes: inhalation of 

volatile chemicals that partition into the air from the hot shower water, and dermal contact. The 

analyses of these two exposure routes assume that release of volatile chemicals to the air occurs 

quickly, and that only the quantities which remain in the water stream are available for dermal 

contact. The calculations of exposure from inhalation assume that the water from the shower 

nozzle has the same concentration as groundwater, and the groundwater EPC is used. However, 

for dermal contact, the EPCs are first adjusted to subtract the amount of each chemical which 

partitions into the air. This adjusted EPC, referred to as Cderrn , is calculated as: 

Cderm = EPCgw (1-fe) 

where: EPCgw = groundwater exposure point concentration (at the shower nozzle), mg/L 

fe = fraction of chemical emitted to the air in the shower, dimensionless 

The fraction emitted (fe) is calculated as: 

where: 

fe = (EPCair x Fa)/ (EPCgw x Fw) 

EPCair = air exposure point concentration in the shower (mg/m3) 

Fa= air flow rate (ventilation rate) in the shower (m3/min) 

Fw = water flow rate in the shower (Umin) 

This Cderm value is used as CW in the calculations of absorbed dose per event (DA) in the 

assessment of dermal exposure during showering. 

The dermal exposure calculations are summarized in Appendices A and B. 

3.3.5.8 Inhalation of Groundwater while Showering/Bathing 

The same groundwater concentrations that were used in the groundwater ingestion scenario were 

used in this scenario. These groundwater concentrations were converted to air concentrations 
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inside the shower using a model developed by Andelman (Andelman, J.B. 1984, Andelman, J.B., 

I 985a, Andelman, J.B., 1985b ). This model assumes that the concentration of the air inside the 

shower is in equilibrium between the rate of release from the shower water and the rate of air 

exchange between the shower and the bathroom. The empirical constants in the model were 

obtained from the observed efficiency of volatilization for TCE in model showers and from 

several homes with contaminated water where measurements have been made. The efficiency of 

re lease for chemicals other than TCE is obtained as the product of the ratio of the Henry's Law 

constant for that compound to the Henry's Law constant for TCE and the efficiency factor for 

TCE. 

The average concentration of a volatile organic in the shower air over a period of ts minutes is: 

- c [1 ( l ) ( (-kl.If')] Cs - inf + kt ... X e 

for ts> 0 

where: 

Cs= average concentration of a volati le compound in the shower air over a duration of ts 

minutes (mg/m3) 

Cinf= asymptotic concentration in air if shower ran for a long time (much longer than 15 

m inutes), calculated below (mg/m3) 

ts= time in shower, RME value for an adult is 15 minutes (m in) 

k = rate constant for exponential function , defined below ( I/min) 

Cinf= [(E)(Fw)(C1)]/Fa 

k = F/Vb 

Fw = flow rate of water in shower, RME value is 19 Umin; CT value is 8 Umin (L/min) 

C1 = concentration in shower water, determined case by case; C1 is the concentration of 

contaminant in groundwater where domestic water is provided by a well (mg/Lor ppm) 

Fa = flow rate of air in shower, typical value is 2.4 m3/min 

Vb= volume of bathroom, typical value is 12 m3 (m3) 

E = (ETcE)(H)/(HTcE) 

E = efficiency of release of a compound from water to air; O~E~I ; if E has a ca lcu lated value 

greater than I , then E must be set equal to I (unitless) 
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ETcE= e fficiency of release ofTCE from water to air, ETCE = 0.6 is a typical value (unitless) 

H = Henry's law constant for an organic compound, (m3-atm/rnol) 

HTcE = Henry's law constant for TCE, typical value is HTcE = 9.1 0E-3 (m3- atm/mol) 

The calculated average concentrations in the air in the shower are presented in the Appendix 

tables. 

The equation for the intake, taken from RAGS (EPA, 1989a) is as follows: 

Where: 

CA = 

IR = 

EF 

ED 

BW = 

AT = 

Intake (mg/kg-day)= CA x IR x EF x ED 

BWxAT 

Chemical Concentration in Air (mg/1113) 

Inhalation Rate (m3/hr) 

Exposure Frequency (hrs/yr) 

Exposure Duration (years) 

Body Weight (kg) 

Averaging Time (period over which exposure is averaged -- days) 

The exposure calculations are summarized in the Appendix tables. 

The Chemical Concentrations in the air were developed using the model described previously. 

The inhalation rate of 0.3 1113/hr was used as the RME value, recommended in the Exposure 

Factors Handbook (EPA 1997) as representative of sedentary children. 

3.4 TOXICITY ASSESSMENT 

The objective of the toxicity assessment is to weigh available evidence regarding the potential of 

the chemicals to cau_se adverse effects in exposed individuals, and to provide, where possible, an 

estimate of the relationship between the extent of exposure to a chemical and the increased 

likelihood and/or severity of adverse effects. The types of toxicity information considered in this 

assessment include the reference dose (RID) and reference concentration (RfC) used to evaluate 

non-carcinogenic effects, and the slope factor and unit risk to evaluate carcinogenic potentia l. 

Most toxicity information used in this evaluation was obtained from the Integrated Risk 
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Information System (IRIS). If values were not available from IRIS, the Health Effects 

Assessment Summa,y Tables (HEAST) (EPA, 1993b) were consulted. Finally, the USEPA 

Region II was consu lted to provide any additional values not included in these two sources. The 

toxicity factors used in this evaluation are summarized in Table 3.4-1 for both non-carcinogenic 

and carcinogenic effects. 

3.4.1 Non-carcinoe:enic Effects 

For chemicals that exhibit non-carcinogenic (i.e., systemic) effects, authorit ies consider 

organisms to have repair and detoxification capabilities that must be exceeded by some critical 

concentration (threshold) before the health effect is manifested. For example, an organ can have 

a large number of cells performing the same or similar functions that must be significantly 

depleted before the effect on the organ is seen. This threshold view holds that a range of 

exposures from just above zero to some finite value can be tolerated by the organism without an 

appreciable risk of adverse effects. 

Health criteria for chemicals exhibiting non-carcinogenic effects for use in risk assessment are 

generally developed using USEPA RfDs and RfCs developed by the RfD/RfC Work Group and 

included in the IRIS. 1n general, the RfD/RfC is an estimate of an average daily exposure to an 

individual (including sensitive ind ividuals) below which there wi ll not be an appreciable risk of 

adverse health effects. The RfD/RfC is derived using uncertainty factors (e.g., to adjust from 

animals to humans and to protect sensitive subpopu lations) to ensure that it is unl ikely to 

underestimate the potential for adverse non-carcinogenic effects to occur. The purpose of the 

RfD/RfC is to provide a benchmark against which an intake (or an absorbed dose in the case of 

dermal contact) from human exposure to various environmental conditions might be compared. 

Intakes of doses that are significantly higher than the RfD/RfC may indicate that an inadequate 

margin of safety could exist for exposure to that substance and that an adverse health effect 

could occur. 

3.4.1.1 References Doses for Oral and Inhalation Exposure 

The types of toxicity values used to evaluate the non-carcinogenic effects of chemicals include 

RfDs for oral exposure, and RfCs for inhalation exposure. RfDs and RfCs represent thresholds 

for toxicity. They are derived such that human lifetime exposure to a given chemical via a given 
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TABLE 3.4-1 
TOXICITY \'ALLIES 

Decision Document - SEADs-59 and 71 
Seneca .-\rmy Depot Activil)· 

Oral lnhola1ion Care. Slo1ie Rank Care. Slope Dermal C:1re. SJ011e Oral 
Anal)·te Rm Rm Oral \\'1. or lnhalarion Rm Dermal .Absorplion 

_ _Jmg/kg-d_a,·) (mg/kg-d•)~i;!k -da)·)-1 [\'idence __ ('!!_glkg-cl'!,")-!_ (mglk;-d•r ) _ (mg/kg-d.!1)")::~_ Facror 

\"olotilc Organies 

Trichloroe1hane. I.I.I- 2.00E-002 2.86E-00I :S:.-\ D ;\A C 2.00E-002 :S:..\ g 
Acetone 1.00E-001 NA NA D ~A I.00E-001 NA g j 
Benzene 3.00E-00; l.71E-003 2.90E-002 ..\ 2.91E-002 3 2.85E-003 3.0SE-002 g 0.95 k 
C,rbon disulfide 1.00E-001 a 2.00E-001 b 1'.-\ :S:A :S:A e 6.30E-002 l\:A g 0.63 k 
Ethyl benzcn~ I 00E-001 • 2.86E-00I NA D \A \,.\ ,'\A I 
1' !ethyl chloride \.·\ l\A J l.30E-002 C 6.33E-003 \.-\ I.JOE-002 g I 
~lethylcnc chloride 600E-002 a 8.S7E•0OI b 7.50E-003 B2 l.65E-003 a 5.88E-002 f 7.65E-003 g 0.98 
~ lcthyl ethyl ketone 6.00E-001 a 2.86E-00I ;-.;A D \A e 6.00E-001 f \A g 
Sty re ne 2.00E-001 2.86E-001 i\'.-\ ;\A >I.-\ 2.00E-001 f K -\ g 
Tctrachlorocthcnf:' 1.00E-002 \ . .\ , .~E-002 NR 2 O0E-003 I.00E-002 f 5.2E-002 g 
Toluene 2.00E-001 3 I. 14E-001 \ . .\ D \A e 2.00E-001 f :S:A g j 
Trichloroe1henc \A NA I. I0E-002 \ . .\ 6.00E-003 ;,.;A f l.22E-002 g 09 k 
Tomi Xylencs 2.00E- 000 ;\.-\ \A D \A e 1.80£-000 f \A g 0.9 k 

Semi\'olatiles• 

1.2.4-Trichlorob<n«it< I.00E-002 N.-\ \.-\ D \.-\ I.00E-002 \ . .\ g 
2-~lcthylnaphthalcnc 4.00E-002 1'.-\ >IA :S: . .\ \A e 4.00E-002 \ . .\ g 
4-~lcihylphenol 5.00E-003 b NA ?\.-\ C \ . .\ \.-\ \ .. \ 
Acenaph1hene 6.00E-002 N..\ :-;A :-;A :S:,\ • 6.00E-002 f :S: . .\ g 

Acenaph1hylene !\..\ \.-\ i':.-\ D \ .-\ \ . .\ f ;\.-\ g 

An1hrnccne 3.00E-001 :S:.-\ ~A D \A 3.00E-001 f i\A g 
Bcnzo( 3 )an1hraccne \.-\ :-;_.\ e 7.30E-00J B2 \.-\ XA r 7.30E-00I g 
Bcnzo( a )pyrene \A \ .-\ C 7.30E-000 B2 \.-\ \A f 1.83E-00I g 0.4 
Benzo(b)0uoranihenc \A \.-\ e 7.30E-00I B2 \A \..\ f 7 30E-00J g I 
Bcnzo(ghi }pcrylene \A K-\ \ . .\ D \..\ \A f \A I 
Bcnzo(k)0uoranihene \ . .\ e \A e 730E-002 C B2 \ .-\ \ .-\ f 7.30E-002 g I 
Bu1ylben1.ylph1h,la1e 2.00E-001 b \ . .\ \A C \ . .\ C 2.00E-001 f >IA g I 
Carbazole \A \ . .\ e 2.00E-002 b B2 \.-\ \.-\ f 2.00E-002 g 
Chrysene \ . .\ \A 7.30E-003 Bl :-; . .\ \A f 7 30E-003 g I 
Di-n-butylphthalat~ 1.00E-001 \ A e \ .-\ D \ A C 9 00E-001 ;\ . .\ g 0.9 
Di-n-oc1ylphthalaic 2.00E-002 b \ ..\ :S:.-\ \A 1'..\ \.-\ 1' . .\ 1.00 
Dibenz(a,h):.'lnthracene \ . .\ \A C 7.30E- 000 B2 \..\ \.-\ 7.30E-0O0 f 
Dibenzofi.lran \.-\ \ ..\ \ .-\ D \.-\ \ . .\ \.-\ g 
Dic1hyl ph1hala1c S.00E-001 b \ . .\ \ .-\ D \.·\ C 8.00E-001 \.-\ 
Fluor3111hene 4.00E-002 \A C \..\ D \.-\ e -l 00E-002 \.-\ g 

Fluorene -l.00E-002 :-;..\ e \.-\ D \ .. \ 4.00E-002 \ . .\ g 
lndeno( 1.2.3-cd)p~Tcnc K.-\ • \.-\ V0E-001 82 \ .-\ \.·\ 7 30E-00I g 
\aph1halenc 4 00E-002 e \ .-\ \ .-\ D \ .-\ -l.00E-002 \ . .\ g 
Phenanthrcnc \ .-\ e \A C \A D \.-\ \ . .\ \.-\ g 
Phenol 6 0OE-001 \ . .\ ~.-\ D \ .-\ C S.40E·00I };.-\ g 0.9 
Pyn:nc 3.00E-001 \.-\ !':A \.-\ \.-\ C 3 00E-001 \ .. \ g I 
bis(2-E1hylhexyl)ph1halate 2.00E-002 :,,;..\ e I 40E-001 B2 YA e 1.00E-001 2.SOE-002 g 0.5 k 

PesiicideslPCBs 

4.4'-DDD \A \ . .\ C 2.40E-00I B2 \ . .\ \.-\ U0E-000 g 0.2 
4.4'-DDE \.-\ K.\ e 3.40E-00I B2 \..\ \.-\ l.70ET000 g 0.1 k 
4.4'-DDT 5.00E-00-l :--:.-\ e 3.40E-00I 0 2 3.40[-001 I .00E-004 I 70E- 000 g 0.2 k 
Aldrin 3 00E-00:- :S:A b l.70E- 00I 0 2 l.72E- 00I U0E-005 3.40E-0OI g o., k 
.-\roclor-125-l 2.00E-005 :S: . .\ a 2.00E- 000 B2 4.00E-001 I.S0E-005 2.22E- 000 g 0.9 k 
Dieldrin 5.00E-005 • \A C l.60[-001 0 2 1.61 E-001 a 2.S0E-00; 3.l OE-001 g 0.5 k 
Endosulfan I 6.00E-003 b \A \..\ e KA \ . .\ e 6 00E-00; \.-\ g I 
Endosulfan II 6.00E-003 NA C ;,.;..1 \..\ \.-\ 6.00E-003 KA g 

Endosulfan sulfa1e 6 00E-003 b N.-\ e :S:.-\ \ .-\ i\.-\ 6.00E-003 ;\.•\ £ 
End,·in 3.00E-00-l \ .-\ ;\.-\ D \..\ e 3 00E-004 \ .-\ g 
Endrin i!_ld! hyde 1' . .\ \ . .\ C \ .-\ . C - \.-\ \..\ \ ,\ \.-\_ . __ g 
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TABLE 3.-1-1 
TOXICITY \'ALVES 

Decision Document - SEADs-59 and 71 
Seneca Army Depot Acti,·il)· 

O ral Inhalation Care. Slope Rank Care. Slope 
Analyte RID RID Oral w,. or lnhala1ion 

--- - -- (mg/kg-day.!_ _ (mgl~g-~') ( m /k -da~-)- I E,·idence _ (mg/k~-d•i·H 
Endrin ketone NA e N.•\ NA 
Heprnchlor 5.00E-004 a N.\ C 4.soE~ooo 
Hepiachlor cpo.,ide l.30E-005 \.\ C 9. IOE+OOO 
alpha-8HC NA e NA C 6.30E+OOO 
alpha-Chlordane 6.00E-005 b NA e l.30E+OOO 
bc1a-8HC 1'.-1 1'.-1 e I.SOE- 000 
g3mmn· BHC (Lindane) 3. OOE·OOl NA e 1.30E+OOO 
ga1nma•Chlordanc 6.00E-005 :S:.-\ C l.30E- OOO 
deha-8HC N1\ NA NA 
,\lc1hoxychlor 5 OOE-003 NA NA 

t\letals 

Aluminum I.OOE-000 Ill 1.43E-003 Ill :S:.-1 
An1imony 4.00E-004 b :--:.-\ ~A 
Beryllium 5.00E-003 \.-\ e UOE-000 
Chromi111n ~.OOE-003 :S:.\ \.-1 
Cobah 6.00E-002 Ill :--:.-\ :S:.-1 
Copper 4.00E-002 b \.-1 :S:.\ 
Iron 3.00E-001 '.\'.\ NA 
Lead :S:.-1 N.-\ \.-1 
~langancsc 5.00E-002 1.40E-005 '.\'.-1 
~lercury 3.00E-004 b 8.57E-005 b NA 
>,:ickel 2.00E-002 NA C N.\ 
Selenium 5.00E-003 b NA e '.\'A 
Sodium \.-1 e \_.\ e '.\'.-1 
\ ':rnadium 7.00E-003 b \ .. \ '.\'A 
Zinc 3.00E-001 '.\'A \ .\ 

a = Taken from 1hc Jn1cgra1cd Risk lnfonna1ion S)·sicm (IRIS) (Online December 1997) 
b • Taken from ME.\ST 1995 
c = Calculated using TEF 
d = Cakula1ed from proposc,d oral uni I risk , :1lue 
e = Pro,·ided by lcSEPA • Oc1obcr 1993 
f • Calculated from oral RFD ,·alue 
g ;;. Calculated from oral slope fac-1or 

NA NA 
82 4.55POOO a 
82 9. IOE-000 

a 82 6 30E+OOO a 
82 l.30E+OOO C 

C I.S6E- OOO 
C NA NA 

N.-\ 1.30E+OOO 
NA NA 
D NA e 

Ill D :S:.-1 m 
Ill D :--:.-\ e 

82 8.40E-OOO a 
.-1 4 .20E- OOI 

:--:.-1 :S:.-1 
D '.\'.-\ e 
D \.-1 e 
82 '.\'.\ 
D :--: .• \ 
D \A C 

.\ \A b 
\.-1 '.\'A e 
);A \A 

D '.\'A C 

D 1-:A C 

------

Dermal 
RID 

(mg/kg:_d~~-) 
NA f 

5.00E-004 f 
UOE-005 f 

NA f 
6.00E-005 f 

:-.:A f 
3.00E-004 f 
6.00E-005 f 

NA f 
5.00E-003 

}I; . ..\ Ill 

4 .00E-004 
5.00E-005 
I.OOE-004 

:S:.-1 
2 .40E-002 
3.00E-001 

'.\'.-1 
I .SOE-003 
3.00E-006 
8.00E-004 
4 .SOE-003 

\A f 
7.00E-005 f 
7.SOE-002 f 

i = PrO\·isional health guideline from EP . .\ Risk .-\sscssmem Issue Papers (1995-1 996) prm ided by EPA Technical Suppon Center. 
(lnhal:uion RfD's ,,ere deri\'ed from EP.-\ RfC's based on the assump1io11 of20 m3 day inhala1io11 rate and 70 kg body wci~ht. ) 

04/20101 

Care. Slope Oral 
Dermal .. \ bsorption 

( mglkg•<!3'1·t_l Factor 
N.-1 g 

4.SoE~ooo g 
9. IOE-000 g 

NA g 
1.30E- OOO g 
1.soE~ooo g 

NA g 
I .30E-OOO g 

NA g 
NA g 

:--:.-\ Ill 0.04 k 
:S:A g 0 .01 k 

4.30E- 002 g 0.01 
\.-1 g 0 .02 k 
:S:.-1 0.05 k 
'.\'.-\ g 0.6 k 
:S:.-1 g j 
'.\'.-1 g 0.15 k 
\.\ g 0.03 k 
'.\'A g 0 .0 1 k 
'.\'A g 0 .04 k 
\.-1 g 0.9 
N.\ g .i 
NA g 0 .01 k 
;\,..\ g 0.15 k 

j :;;:. Where no oral absorption efficiency da1a are a\'ailablc. EP.-\ Region 2 recommends 1hm no adjustmc111 be made for rclati\"C absorp1ion (i.e. assume oral absorption factor = 1,0) 
k = Taken from .\TSDR Toxici1y Profiles (1989- 1995) 
I =- EPA Region 2 accepted oral absorplion factor for cadmium (personal com111unica1ion bc1\,·ccn :\, Schatz of Parsons and \I. \laddaloni of EPA) 
m = Pro\'isional health guide-line from EPA Risk Assessment Issue Papers ( 1997) pro,·idcd by EP.-\ Technical Suppon Cemcr. 

(lnh:1lation RfD·s ,\ere deri, ·ed from EPA Rf("'s based on the assumption of20 m3 day inhaln1ion ra1c and 70 kg body weigh1 ) 
2 --\. = ~ 01 ,\\'ailable_ _ _____ _ _ _____ _ 
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route at levels at or below the RID or RfC, as appropriate, should not result in adverse health 

effects, even for the most sensitive members of the population. The chronic RID or RfC for a 

chemical is ideally based on studies where either animal or human populations are exposed to a 

given chemical by a given route of exposure for the major portion of the life span ( referred to as 

a chronic study). Various effect levels may be determined in a study; however, the preferred 

effect level for calculating non-carcinogenic toxicity values is the no-observed-adverse-effect 

level, or NOAEL. Second to the NOAEL is the lowest-observed-adverse-effect level, or 

LOAEL. 

The oral RID is derived by determining dose-specific effect levels from all the available 

quantitative studies, and applying uncertainty factors and/or a modifying factor to the most 

appropriate effect level. Uncertainty factors are intended to account for: I) the variation in 

sensitivity among members of the human population; 2) the uncertainty in extrapolating animal 

data to humans; 3) the uncertainty in extrapolating from data obtained in a study that is less than 

lifetime exposure; 4) the uncertainty in using LOAEL data rather than NOAEL data; and 5) the 

uncertai111ty resulting from inadequacies in the data base. The modifying factor may be used to 

account for other uncertainties such as inadequacy of the number of animals in the critical study. 

Usually each of these uncertainty factors is set equal to I 0, while the modifying factor varies 

between one and 10. RfDs are reported as doses in milligrams of chemical per k ilogram body 

weight per day (mg/kg-day). 

The inhalation RfC is derived by determining concentration-specific effect levels from all of the 

available literature and transforming the most appropriate concentration to a human RfC. 

Transformation usually entails converting the concentration and exposure duration used in the 

study to an equivalent continuous 24-hour exposure, transforming the exposure-adjusted value to 

account for differences in animal and human inhalation, and then applying uncertainty factors 

and/or a modifying factor to the adjusted human exposure concentration to arrive at an RfC. The 

uncertainty factors potentially used are the same ones used to arrive at an RID (see above). RfCs 

are reported as concentrations in milligrams of chemical per cubic meter of a ir (mg/m3). To use 

the RfCs in calculating risks, they were conve1ted to inhalation reference doses in units of 

milligrams of chemical per kilogram of body weight per day (mg/kg/day). This conversion was 

made by assuming an inhalation rate of20 1113/day and an adult body weight of 70 kg. Thus: 

(mg) (20m3

) ( I ) Inhalation Reference Dose (mg/kg/day)= RJC - 1 x -- x - -· -
nr day 70kg 
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3.4.1.2 Reference Doses for Dermal Exposure 

USEPA has not derived toxicity values for all routes of exposure. Most of the available toxicity 

values are for oral exposure. Many inhalation values are also available. No values are currently 

available for dermal exposure. This is due to the lack of scientific studies available to quantify 

dermal toxicity and carcinogenic potential for the vast majority of priority pollutants. In 

addition, until recently, scientists have assumed that the hazards due to dermal exposures were 

minimal in comparison with those due to oral exposure. However, it appears that in many 

instances the hazards due to dermal exposure may be as great or greater. 

In the absence of dermal reference toxicity values, USEPA has suggested (EPA, 1989a) that in 

some cases it is appropriate to modify an oral RID so it can be used to estimate the hazard 

incurred by dermal exposure. This requires that the toxic endpoints observed are the same for 

both ora I and dermal exposure, and that one has quantitative estimates of both dermal and oral 

absorption of the chemical. This information is not available for most priority pollutants, and 

oral toxicity values are nevertheless often used to quantify risks associated with dermal 

exposure. Consequently, any valuation of the contribution of dermal exposure to the overall 

hazard needs to be viewed as highly tentative at best. 

USEPA RAGS (1989a) provides guidance for use of oral toxicity values in determining dermal 

toxicity. RfDs are expressed as the amount of substance administered per unit time and unit 

body weight (administered-dose), whereas exposure estimates for the dermal route of exposure 

are expressed as the amount of substance absorbed into the body per unit time and unit body 

weight (absorbed-dose). Thus, for dermal exposure to contaminants in water or in soil, it is 

necessary to adjust an oral toxicity value from an administered to an absorbed dose. Where oral 

absorption efficiencies were available, the oral RID was converted to a dermal RID by 

multiplying by oral absorption efficiency. Oral absorption factors and the calculated dermal 

RIDs are shown in Table 3.4-1. 

In the absence of any information on absorption for the substance or chemically related 

substances, an oral absorption efficiency of I 00 percent was assumed in accordance with USEPA 

Region 2 guidance (personal communication between A. Schatz of Parsons and M. Maddeloni 

of EPA Region 2). 

p:\p i t\projects\seneca\s5971 ecc\decisiondoc\d raft\text\section3 .doc June 2001 
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3.4.1.3 Exposure Periods 

As mentioned earlier, chronic Rills and RfCs are set at levels such that humar1 lifetime exposure 

at or below these levels should not result in adverse health effects, even for the most sensitive 

members of the population. These values are ideally based on chronic exposure studies in 

humans o r animals. Chronic exposure for humans is considered to be exposure of roughly seven 

years or more, based on exposure of rodents for one year or more in animal toxicity studies. For 

institut ion students, recreational visitors, trespassers, day care children and construction workers, 

chronic RfDs and RfCs were used to conservatively assess risks for shorter exposure periods. 

3.4.2 Carcinogenic Effects 

For chemicals that exhibit carcinogenic effects, most authorities recognize that one or more 

molecular events can evoke changes in a single cell or a small number of cells that can lead to 

tumor formation . This is the non-threshold theory of carcinogenesis which purports that any 

level of exposure to a carcinogen can result in some finite possibility of generating the disease. 

Generally, regulatory agencies assume the non-threshold hypothesis for carcinogens in the 

absence of information concerning the mechanisms of action for the chemical of concern. 

USEPA's Carcinogen Risk Assessment Verification Endeavor (CRAVE) has developed slope 

factors and unit risks (i.e., dose-response values) for estimating excess lifetime cancer risks 

associated with various levels of lifetime exposure to potential human carcinogens. The 

carcinogenic slope factors can be used to estimate the lifetime excess cancer risk associated with 

exposure to a potential carcinogen. Risks estimated using slope factors are considered unlikely 

to underestimate actual risks, but they may overestimate actual risks. Excess lifetime cancer 

risks are generally expressed in scientific notation. An excess lifetime cancer risk of I x 10-6 

(one in a million), for example, represents the probability of an individual developing cancer 

over a lifetime as a result of exposure to the specific carcinogenic chemical. USEPA considers 

total excess lifetime cancer risks within the range of 10-4 (one in ten thousand) to 10-6 (EPA, 

1989a) to be acceptable when developing remedial alternatives for c leanup of Superfund Sites. 

In practice, slope factors are derived from the results of human epidemiology studies or chronic 

animal bioassays. The data from animal studies are fitted to the linearized, multistage model and 

a dose-response curve is obtained. The upper lim it of the 95th percentile confidence-interval 

slope of the dose-response curve is subjected to various adjustments, and an interspecies scaling 

factor is applied to conservatively derive the slope factor for humans. This linearized multistage 
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procedure leads to a plausible upper limit of the risk that is consistent with some proposed 

mechanisms of carcinogenesis. Thus, the actual risks associated with exposure to a potential 

carcinogen are not likely to exceed the risks estimated using these slope factors, but they may be 

much lower. Dose-response data derived from human epidemiological studies are fitted to 

dose-time-response curves on an ad-hoc basis. These models provide rough but plausible 

estimates of the upper limits on lifetime risk. Slope factors based on human epidemiological 

data are also derived using very conservative assumptions and, as such, are considered unlikely 

to underestimate risks. In summary, while the actual risks associated with exposures to potential 

carci nogens are unlikely to be higher than the risks calculated using a slope factor, they could be 

considerably lower. 

In addition, there are varying degrees of confidence in the weight of evidence for carcinogenicity 

of a given chemical. The USEPA system involves characterizing the overall weight of evidence 

for a chemical's carcinogenicity based on availability of animal, human, and other supportive 

data. The weight-of-evidence classification is an attempt to determine the likelihood that the 

agent is a human carcinogen, and thus qualitatively affects the estimation of potential health 

risks. Three major factors are considered in characterizing the overall weight of evidence for 

carcinogenicity: (I) the quality of evidence from human studies, (2) the quality of evidence from 

animal studies, which are combined into a characterization of the overal l weight of evidence for 

human carcinogenicity; and (3) other supportive information which is assessed to determine 

whether the overall weight of evidence should be modified. USEPA's final classification of the 

overall weight of evidence includes the following five categories: 

Group A - Human Carcinogen - There is sufficient evidence from epidemiological studies to 

support a causal association between an agent and cancer. 

Group B - Probable Human Carcinogen - There is at least limited evidence from 

epidemiological studies of carcinogenicity to humans (Group BI) or that, in the absence of 

adequate data on humans, there is sufficient evidence of carcinogenicity in an imals (Group B2). 

Group C - Possible Human Carcinogen - There is lim ited evidence of carcinogenicity in 

an imals in the absence of data on humans. 

Group D - Not Classified - The evidence for carcinogen icity in animals is inadequate. 
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Group E - No Evidence of Carcinogenicity to Humans - There is no evidence for 

carcinogenicity in at least two adequate animal tests in different species, or in both 

epidemiological and animal studies. 

Slope factors and unit risks are developed by the USEPA based on epidemiological or animal 

bioassay data for a specific route of exposure, either oral or inhalation. For some chemicals, 

sufficient data are available to develop route-specific slope factors for inhalation and ingestion. 

For chemicals with only one route-specific slope factor but for which carcinogenic effects may 

also occur via another route, the available slope factor may be used by the USEPA to evaluate 

risks associated with several potential routes of exposure (EPA, 1989b ). 

A number of the chemicals of potential concern have been classified as carcinogens or potential 

carcinogens by USEPA, and each of these has also been assigned a carcinogenicity 

weight-of-evidence category, as shown in Table 3.4-1. These chemicals are: 

Group A - Human Carcinogens 

Benzene 

Chromium 

Nickel 

Group B - Probable Human Carcinogens 

Methylene Chloride 

Benzo( a )anthracene 

Benzo(a)pyrene 

Benzo(b )tluoranthene 

Benzo(k)tluoranthene 

Carbazole 

Chrysene 

Dibenz( a,h)anthracene 

Indeno( 1,2,3-cd)pyrene 

bis(2-Ethylhexyl)phthalate 

DOD, 4,4'-

DDE, 4,4'-

DDT, 4,4'-
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Aldrin 

Aroclor 1254 

Dieldrin 

Heptachlor 

Heptachlor epoxide 

alpha-BHC 

alpha-Chlordane 

Beryllium 

Lead 

Draft Decision Document - SEADs-59 and 71 

Group C - Possible Human Carcinogens 

4-Methylphenol 

Butylbenzylphthalate 

beta-BHC 

Al l remaining chemicals of concern are either not found to have weight of evidence rankings or 

are Group D or E. Group D classification means that the data are insufficient to make a 

determination regarding carcinogenic potential while Group E compounds have been 

conclusively found to be non-carcinogenic. Chemicals of potential concern found at the SEADs 

with potential carcinogenic effects are shown in Table 3.4-1 a long with their cancer slope 

factors . 

3.4.2.1 Cancer Slope Factors for Oral and Inhalation Exposure 

The types of toxicity values used to evaluate the carcinogenic effects of chemicals include slope 

factors (SFs) for oral exposure, and unit risk factors (URFs) for inhalation exposure. Oral slope 

factors are reported as risk per dose (mg/kg-day)" 1. Inhalation unit risk factors are reported in 

units of risk per concentration (mg/1113)" I. To make use of the unit risk factors in ca lculating 

risks they first had to be converted to inhalation slope factors in units of (mg/kg-day)· 1. This 

conversion was made by assuming an inhalation rate of 20 1113/day and an adult bodyweight of 

70 kg. Thus: 

. . ( ug) -i day 1 000ug Inhalation slope factor (mg/kg-day)-1 = UmtRzsk -
3 

x --
3 

x 70kg x _ _ ......;:;. 
m 20m mg 
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3.4.2.2 Cancer Slope Factors for Dermal Exposure 

As discussed above, USEPA has not derived toxicity values for the dermal route of exposure. In 

the absence of dermal reference toxicity values, USEPA has suggested (EPA, 1989a) that, in 

some cases, it is appropriate to modify an oral slope factor so it can be used to estimate the risk 

incurred by dermal exposure. The oral slope factors were converted to dermal slope factors by 

dividing by the oral absorption efficiency. The same values presented in Section 3.4.1.2 were 

used, however, if chemical specific modification factors were unavailable, oral values are used 

without adjustment. As discussed previously any valuation of the contribution of dermal 

exposure to the overall risk needs to be viewed as highly tentative at best. This is particularly 

true for PAH's which are carcinogens at the point of contact, i.e., to skin. 

3.4.2.3 Toxic Equivalency Factors 

When slope factors and unit risks were not available for all potentially carcinogenic members of 

a chemical class, toxicity values were calculated using toxicity equivalency factors (TEFs). 

TEFs are values that compare the carcinogenic potential of a given chemical in a class to the 

carcinogenic potential of a chemical in the class that has a verified slope factor and/or unit risk. 

USEPA has provided TEFs for PAHs (EPA, 1993b). TEF values are as follows: 

PAH TEF 

Benzo(a)pyrene 1.0 

Benzo( a)anthracene O. l 

Benzo(b )fluoranthene 0.1 

Benzo(k)fluoranthene 0.01 

D ibenzo( a,h )anthracene 1.0 

Chrysene 0.001 

I ndeno( 1,2,3-cd)pyrene 0.1 

To calculate a slope factor or unit risk for a given PAH the appropriate TEF value is multiplied 

by the slope factor or unit risk for benzo(a)pyrene. 
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3.5 RISK CHARACTERIZATION 

3.5.1 Introduction 

To characterize risk, toxicity and exposure assessments were summarized and integrated into 

quantitative and qualitative expressions of risk. To characterize potential non-carcinogenic 

effects, comparisons were made between projected intakes of substances and toxicity values. To 

characterize potential carcinogenic effects, probabilities that an individual will develop cancer 

over a lifetime of exposure are estimated from projected intakes andl chemical-specific 

dose-response information. Major assumptions, scientific judgments, and, to the extent possible, 

estimates of the unce,tainties embodied in the assessment are also presented. 

3.5.1.1 Non-carcinogenic Effects 

The potential for non-carcinogenic effects is evaluated by comparing an exposure level over a 

specified period with an RID derived for a similar exposure period. This ratio of exposure to 

toxicity is called a hazard quotient according to the fo llowing equation: 

Noncancer Hazard Quotient = EIRJD 

where: 

E = Exposure level or intake (mg/kg-day), and 

RfD = Reference Dose (mg/kg-day) 

The noncancer hazard quoti~nt assumes that there is a level of exposure (i.e., an RID) below 

which it is unlikely for even sensitive populations to experience adverse health effects. If the 

exposure level (E) exceeds the threshold (i.e., If E/RfD exceeds unity) there may be concern for 

potential noncancer effects. 

To assess the overall potential for non-carcinogenic effects posed by more than one chemical, a 

hazard index (Hl) approach has been developed by the USEPA. This approach assumes that 

simu ltaneous sub-threshold exposures to several chemicals cou ld result in an adverse health 

effect. It also assumes that the magnitude of the adverse effect will be proportional to the sum of 

the ratios of the subthreshold exposures to respective acceptable exposures. 

p:\pit\projcc ts\seneca\s5971 ecc\decisiondoc\draft\textlsection3.doc June 2001 
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This is expressed as: 

HI= E 1IRJD J + E 2IRJD 2 + ... +E ;IRJD; 

where: 

Ei = the exposure level or intake of the I toxicant, and 

RfDi= reference dose for the jth toxicant. 

While any single chemical with an exposure level greater that the toxicity value will cause the HI 

to exceed unity, for multiple chemical exposures, the HI can also exceed unity even if no single 

chemical exposure exceeds its RfD. The assumption of dose additivity reflected in the HI is best 

applied to compounds that induce the same effects by the same mechanisms. Applying the HI to 

cases where the known compounds do not induce the same effect may overestimate the potential 

for effects. To assess the overall potential for non-carcinogenic effects posed by several 

exposure pathways, the total HI for chronic exposure is the sum of the Hi's for each pathway, for 

each receptor. 

3.5.1.2 Carcinogenic Effects 

For carcinogens, risks are estimated as the incremental probability of an individual developing 

cancer over a lifetime as a result of exposure to the potential carcinogen (i.e., excess individual 

lifetime cancer risk). The slope factor converts estimated daily intakes averaged over a lifetime 

of exposure directly to incremental risk of an individual developing cancer. It can generally be 

assumed that the dose-response relationship will be linear in the low-dose portion of the 

multistage model dose-response curve. Under this assumption, the slope factor is a constant, and 

risk will be directly related to intake. Thus, the following linear low-dose equation was used in 

this assessment: 

Risk = CDJ x SF 

where: 

Risk = A unitless probability of an individual developing cancer, 

CDI = Chronic Daily Intake over 70 years (mg/kg-day), and 

SF = Slope Factor (mg/kg-day)- I 
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Because the slope factor is often an upper 95th-percentile confidence limit of the probability of a 

response and is based on animal data used in the multistage model, the carcinogenic risk will 

generally be an upper-bound estimate. This means that the "true risk" is not likely to exceed the 

risk estimate derived through this model and is likely to be less than predicted. 

For simultaneous exposure to several carcinogens, the USEPA assumes that the risks are 

additive. That is to say: 

RiskT = Riskl + Risk2 + ... + Riskj 

where: 

Risky= Total cancer risk, expressed as a unitless probability, and 

Riski = Risk estimate for the ith substance. 

Addition of the carcinogenic risks is valid when the following assumptions are met: 

• doses are low, 

• no synergistic or antagonistic interactions occur, and 

• similar endpoints are evaluated. 

According to guidance in the National Contingency Plan, the target overall lifetime carcinogenic 

risks from exposures for determining clean-up levels should range from J0-4 to 10-6. 

3.5.2 Risk Summary 

Human health risks were calculated for site-specific future exposure scenarios at both SEAD-59 

and SEAD-71. The receptors and exposure scenarios were based on the expected future land use 

for the site. Both sites are located in an area designated Planned Industrial Development. 

Cancer and non-cancer risks at each site were calculated for all applicable exposure routes and 

are presented in Tables 3.5-1 through 3.5-4. These tables also serve as a guide to the tables in 

Appendices A and B which show risk calculations for each exposure route. The following 

section highlights the exposure scenarios at each site which result in risks that ·exceed the 
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USEPA defined targets (lifetime cancer risk range of I o-4 to I o-6; non-cancer hazard index less 

than one). 

Human health risks were calculated for the following seven exposure scenarios at each site: 

• Current site worker 

• Future industrial worker 

• Future construction worker 

• Future child trespasser 

• On-Site day care center worker 

• Child attending on-site day care center 

• Future Residents (for pre-disposal goal evaluation) 

The potential exposure pathways associated with each receptor are summarized in Figure 3-2. 

The estimated human health risks for each site are discussed below. 

3.5.2.1 SEAD-59 

Tables 3.5-1 and 3.5-2 summarize the calculated cancer and non-cancer risks for all receptors 

and exposure routes considered in this risk assessment. Table 3.5-1 displays the results for the 

reasonable maximum exposure (RME) and Table 3.5-2 for the central tendency (CT). The total 

cancer risk from all exposure routes is within the EPA target range for all receptors. Likewise, 

the total non-cancer hazard index from all exposure routes is less than one for all receptors. 

3.5.2.2 SEAD-71 

Tables 3.5-3 and 3.5-4 summarize the calculated cancer and non-cancer risks for all receptors 

and exposure routes considered in this risk assessment. Table 3.5-3 displays the results for the 

reasonable maximum exposure (RME) and Table 3.5-4 for the central tendency (CT). The total 

cancer risk from all exposure routes is within the EPA target range for all receptor except for the 

future day care center worker, future day care center child, and the future resident. 

The cancer risk of the day care center worker, based on RME, is 5x 1 o-4. The value based on CT 

drops to 6x I o-5, which is within the target range for cancer risk. The cancer risk of the day care 

center child based on RME is Ix I o-3 and based on CT is 2x I o-4. The elevated risk for both 
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TABLE35-I 
CALCl"LATIO:,.' OF TOTAL :,;o:-c..\RCl:-.OGENIC ,\:,.'D CARCl:,.'OGE:-.1c RISKS. SE.-\D-59 

REASO:-ABLE MAXl~1L\I EXPOSliRE (R~I[) 
Pl.A'>'>EO IXOl'STRIAL DE\'ELOP,\IENT SCENARIO 

Decision Document - SEADs•S9 and 71 
Seneca Army Depot Ac1i,·ity 

[XPOSliREIRISK ---H:-\ZARD 
RECEPTOR 

Cl1RRE'\T SITE WORIKF.R 

FrTl'RE 1'\lll"STRIAL WORKER 

Fl'Tl'RI: 0 ."·SIT[ 
CO'iSTRlTTIO:,.' \\'ORJ.,;f:RS 

fl'l'l'RE TRESSPASSER 

Fl'Tl'R£ f>H C-\RE CE'iTER nm.fl 

FlTL'RI: DAY CARE CE:-Trn WORKER 

NO = Not Ouanlified due lo lack of loxicily data. 

EXPOSL'RE ROl1TE 

lnh:1l111ion of Dust in Ambient Air 

lngeS1ion of Onsitc Soils 

Drrnrnl Con1ac1 10 Onsite Soils 

TOTAi. f!£C£1'TUR RISK (,\',· & c_u!) 

lnges1iun of GrounU\,:HCr 

TOTAi. RECEPTOR RISA' (.\',· & Cur) 

lnhnl:uion of Dust in .. \mbic01 Air 

Ingestion of On~ile Soils 

Dermal Conrnc1 10 Onsitt' Soils 

TOT,1/. R£C£PTOR RISK(.\',· & Cur) 

Inhalation of Oust in Ambicn1 Air 

Ingestion of Onsire Soils 

Dernrnl Contar1 10 Onsitr Soils 

TOTA i. R£C£PTIIR Rl~YA' (.\',·_& Cur) 

lnlrnlation of Dust in .-\mbitn t ,\ir 

lng1mion or On site Soils 

Dermal Contact tv Onsitt: Soils 

Ingestion of Grounch\:-tter 

TOT.-1/. R£C£l'TI/R RISA' (Sc & C11t) 

Inhalation or Ou!.I in Ambient Air 

Ingestion of Onsite Soil~ 

Dermal Con1:1r1 10 Onsile Soils 

lnf!CStion of Ground,\ater 

TOT.-!/. R£C£1'_TOR RISA' f.\'!· & Cur) 

C.-\LClJLA TIO:,.'S l:"\DEX 
Table :'\umber 

Table A-10 lE-006 

Table A-12 ~E-00~ 

Table .-\-14 :,.'Q 

J E-111/J 

Table .-\-IS 7£-005 

7£-11115 

Table .-\-10 2[-005 

Table A-12 ~E-002 

Table A-14 5[-003 

-1£-IJII} 

Tobie .-\-JO 5[-007 

Table A-I? .JE-003 

Table-~- 14 IE-003 

./£-1/113 

Table A·IO 3[-005 

Table A-U 51:-00l 

Table A-14 -"Q 

Tobie A· IS 2[-004 

5£-f)IJ] 

Table .-\-1 0 1 £-005 

Table ~-12 5[-003 

Table A-14 :-.Q 

Table.-\- IS 7£-005 

5£-I111.l 

04/19/01 

CA~'iC:f.R-
RISK 

2[-012 

IE-006 

:,.'Q 

/£.(1116 

:,.'Q 

:if!. 

JE-011 

1[-005 

3[-009 

1£-//115 

2£-013 

lE·006 

3[-009 

]£. ////6 

IE-011 

4[-005 

:-.Q 

:,.'Q 

./E.IJfH __ 

2£-011 

2E-OOS 

:-.·Q 

:-.·Q 

]£.(JIJ\ 
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T.-\BLE 3.5-1 
C..\LCl'L..\ T IO\ OF TOT.-\L \O\CARCl ;\'OGE:\IC .-\ND C.-\RC I\OGE.\IC RISKS - S EA0-59 

REASOi\ABLE :\1..\:\1:\l l!l\ l E:\ POSllRE (RJ\IE) 

RECEPTOR 

RESIDE.\T CADl"LTl 

RESIDE.\T (C H ILD) 

TOT.-\L LIFETnlE 
C\:\C ER RISI~ 

PL\7':"iED RESIDE\TI.-\L DE\'ELOP\IE\T SC E:'\.-\RIO 
Dccison Document - SEADs-59 anti 71 

Seneca .-\rmy Depot Activity 

EXPOSl"RE ROlTE 

Inhalation of Dust in Ambient .-\ir 

I nges1ion of Soil 

Dermal Contact 10 Soil 

Inhalation of Ground \\'a1er 

Ingestion of Ground Water 

Dermal Contact to Ground Water 

TOTA L RECEPTOR RISh" (.1\"c !< Car) 

I nhalation of Dusi Ambient Air 

Ingestion of Soil 

Dermal Conrnc1 10 Soil 

Inhalation of Ground Water 

lngcs1ion of G round \Yater 

Dermal Con1ac1 lo Ground \Yater 

TOTAL RECEPTOR RISK (1\'c & Car) 

Inhalation of Dust in Ambient .-\ir 

I ngcsl ion of Soil 

Dermal Contact to Soil 

Inhalat ion of Ground Water 

Inges tion of Ground Water 

Dermal Contact to Ground Water 

TO TA L RECEPTOR RISK (Ne & Car) 

---EXPOSlillE/RIS K 

C-\LCL"U. T IO:\S 
Table :\umber 

Table A-I O 

Table A-12 

Table A-14 

Table A-16 

Table A-1 8 

Table A-20 

Table A-10 

Table A-1 2 

Table A-1-1 

Table A-1 6 

Table A-18 

Table A-20 

Table A- 10 

Table A-1 2 

Table A- 1-1 

TableA-1 6 

Table A-1 8 

Table A-20 

p lpotlpro1ectslsenecals5971 ecc\nsk\SEA0-59\HumanlTOTRISK WK• 

HAZARD 
l:'\DEX 

5E-005 

7£-003 

.\Q 

:\Q 

9[-005 

5£-006 

7E-003 

9£ -005 

6[-002 

:\Q 

:\Q 

2[-00-1 

9£-006 

6E-002 

04/19/0 1 

C.-\\CER 
RIS h: 

7£-01 J 

2£ -005 

:",Q 

:\Q 

.\Q 

:\Q 

2E-005 

.JE-011 

6£-005 

.\Q 

.\Q 

.\Q 

:\Q 

6E-005 

I E-010 

8£-005 

:\Q 

.\Q 

\"Q 

:\Q 

HE-005 
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TABLE 3.5-2 
C.\I. Cl'LATIO:,( Of TOTAL :'>0:'ICARCl:-.OCE:,ilC A:-(D CARCl:,iOCE:,ilC RISl,;S • SEAD-~9 

CE:-.TRAL TESDE!\C\' (CT) 

RECEPTOR 

Cl'RRC:-.T SITE \\ ORK ER 

fTTrnE 1:-.prSTIU\L woni-ER 

nTrni: o:-..sm: 
co:-.srru·crro...; wost;ERs 

Fl'Tl'RE JRESSP \SSER 

FITl'R[ PAY CARE u...;rrn CIIH p 

ffTl'RE llA) CARE (E"'IEB \\ 'ORi-CR 

PL.-\:,i:'l' ED 1:-.0l'STRIAL DE\ ' EI. OPME:-.T SCE!\ARI O 
Decision Documcnr • SEADs-S9 and 71 

Sentca Arm~ Otpo1 Ac1i,·i1~ 

EXPOSl' RE/RJSI,; 
E:XPOSl' RE ROl'TE C.-\LC:ULA TIO/'iS 

Table Sumber 

lnhahuion or Ou.s1 in .--\mbitnt Air Table A-II 

lngesrion or Onsire Solis Table A-13 

Dermal Contacl ro Onsllt Soils Table A-IS 

TOTAi. RECEPTOR RISK(.\',· d: Cur/ 

tnges1ion or Gruund,,a1tr Table .-\-19 

TOTAi. RECEPTOR RISA'(.\',· d: Cur} 

lnhnl:1tion or Dusi in .-\mbiem ,Air Table .-\•I I 

lngtsrion or Onsiro Soils Table .-\-13 

D"rn1al Con1:u·1 10 Onsitr Soils Table ,-\- 15 

TOTAi. R£Cl'f'TOR..JilSA' (,\',• & Cur) 

lnhal:uion or Dusi in .-\mbitnl ,\ ir Table -\-II 

lngt'slion of Onsile Soils Table -\-13 

0ernrnl Conrnc1 10 On.site Soils Tnbl, .\-15 

Tl/TAI. RECEPTOR RISK (,\'rd: Cur} 

Inhalation or Dusi in Ambicn1 :\ir Table .-\-11 

lnJ.?tslion or Onsitt Soih Tabl, A-13 

Oermal Cont:arl 10 Onsilc Soils Table \- IS 

lnge.stiun of Groundw11t('r Tabk A-19 

TOTAi. RECEPTOR RISA.(,\',· ,t Cur) 

Inhalation of nusr in ..\mbirnt Air Table A-I I 

lngts1 ion or Onsict Soils lnble .\-1, 

Dermal Conl:tC'I 10 Onsitt oils Table -\-15 

Ingestion of Groundwater Table .-\- 19 

Tl/TAI. RECEPTOR Rl.\'A' (,\, d: Cur) 

04119/01 

- HAZARD CA:-CER 
1:-iDEX RISI,; 

6[-007 3E-013 

1 IE-00~ IE-007 

:>Q SQ 

/£.//1/J IE-11117 

6£ -00~ OE+OOU 

6£-///J; //£+(/fl/I 

IE-00~ lE-011 

71:-003 3E-006 

8£-00~ SE-010 

Xl';~IJIJ? IE-f//16 

JE-007 ~E-01~ 

7E-OO~ 1£-007 

I E-00~ 6£-011 

X£.f///J !.Dl!!J. 

JE-00~ 5E-012 

2E-002 9£-00I, 

:--Q :-Q 

IE-00~ :-Q 

1£•1111 "' 9E-fl//6 

IE-005 SE-01 2 

2[-003 lE-006 

:--Q :,iQ 

6E-005 :>Q 

1£-11//1 1£-(lf/6 



T ABLE 3.5-2 
CALCU LATION OF TOTAL NONCARCINOG ENIC AN D CARC INO GENIC RISKS - SEAD-59 

C ENTRAL TENDENCY (CT) 

RECEPT OR 

RESIDE 'T (ADULT) 

RESIDENT (CHI LD) 

TOT AL LIFETII\IE 
CANCER RISK 

PLANNED RESIDENT IAL DEVELOPMENT SCENAR IO 
Decision Document - SEADs-59 and 7 1 

Seneca Army Depot Activity 

EXPOSURE/ RISK 
EXPOSURE ROUT E CALCULATIONS 

T able Number 

Inhalation of Dust in Ambient Air Table A- 11 

Ingestion of Soil Table A-1 3 

Dermal Contact to Soil Table A-1 5 

Inhala tion of G round Water Table A-17 

Ingestion of Ground Water Table A- 19 

Dermal Contact to Ground Water Table A-21 

TOTAL RECEPTOR RISK (Ne & Car) 

Inhala tion of Dust Am bient Air Table A- 11 

Ingest ion of Soil Table A-1 3 

Dermal Contact to Soil Table A-15 

Inhalat ion of Ground Water Table A-17 

Ingestion of G round W ater Table A- 19 

Der mal Contact to Ground W ater Table A-21 

TOTAL RECEPTOR RISK (Ne & Cf!!) 

Inhalation of Dust in Am bient Air Table A- 11 

Ingestion of Soil Table A-1 3 

Dermal Contact to Soil Table A-15 

Inhalation of Ground W ater Table A- 17 

Ingestion of Ground Water Table A- 19 

Dermal Contact to Ground Water Table A-2 1 

TOTAL RECEPTOR RISK (Ne & Car) 

p:lpil lpro1ec1 slsenecal s5971 ecclf1sklSEA0-59\HumanlTOTRI SK. WK4 

HAZARD 
INDEX 

3E-005 

2E-003 

NQ 

NQ 

4E-005 

2E-006 

2£-003 

6E-005 

2E-002 

NQ 

NQ 

I E-00-t 

SE-006 

2E-002 

04/19/01 

CANCER 
RISK 

I E-011 

2E-006 

NQ 

NQ 

NQ 

NQ 

2£-006 

8E-012 

6E-006 

NQ 

Q 

NQ 

NQ 

6£-006 

2E-01 I 

9E-006 

NQ 

NQ 

NQ 

NQ 

9£-006 
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TAU LE J.5-J 
CALCULATION OF TOTAL NONCARCINOGENIC AND CARCINOGENIC RISh'.S - SEAD-71 

REASONABLE MAXIM UM EXPOSURE (RME) 

REC EPTOR 

CURRE!\T S ITE WORKER 

Fl'TIIRE INDl'STRIAL WORl,;ER 

FlTTIIRE OK-SITE 
CO.\;STRIT(J' JON WORJ,;J::IlS 

l'LAi':NEO INDUSTRIAL DEVELOPMENT SCENARIO 
Decision Document • SEA Os-59 nnd 71 

Senecn Army Depol .-\cti\'ily 

EXPOSURE ROUTE 

Inhalation of Dust in Ambient Air 

Ingestion uf Onsile Soils 

Dcrnrnl Contact to Onsitc Soils 

TOT, 11. RECEPTOR Rl.\'li (N,· & Car) 

lnJ!cs1ion of Groundwater 

TOT.-1 1. R§rEP'fOR RISK (.\',· & Car/ 

lnh:ll:"ltion of Dusi ln Ambient Air 

lngcs1io11 of Onsite Soils 

Oe.rmnl ContaC'I 10 Onsitc Soils 

EXPOSllRE/RISK 
CALCllLATIONS 

Tnblc i':unibcr 

Table 8-10 

Tabk B-12 

Table 13-1-l 

Tal>le 13-18 

Table 13-10 

Tahle 8 -1! 

Table B-1 -l 

______ ...c7~·0-'T.~A"-l.-'R_£_(_'£PTOR RISK (S,· & C,_,,~) _____ _ 

Fl.lTl;RE TRESSPASSER 

Fl'Tl;RE DAY CARE CEKTER CH ILD 

Fl'TllRE DAY CARE CE:-iTIER \\'ORJ,;ER 

NO= Nol Quantified due to Jack of toxicily dala. 

lnhril:11ion of Dusi in Ambient A ir 

ln~cs1ion ofOnsite Soils 

Denu.11 C onlncl IO Onsitc Soils 

f OT.,1/. RECf PT!_!!( RISK(.\'<_ & Car/ 

l11hn ln1ion of Dust in Ambient ,\ir 

Ingestion ofOnsitt- Soils 

llrrm:11 Contact 10 Onsiu~ Soils 

ln,:!;CSlion ofGrou nd\\ :llcr 

Tl/TAI. RECEl'TOR RISA. ( /\',. & _G_,,_r~) __ _ 

lnhalntion of Oust in Ambicn1 Air 

lngest ion or Onsi1c Soils 

Oerm:1 1 Cnnt:l('t to Ousilc Soils 

Ingestion ofGroundw:1tcr 

p:\pit\projecls\seneca\s5971 ecc\risk\SEAD· 7 1 \Human\TOTR ISK.WK4 

Table (l.JO 

Table ll-12 

Tahlc ll-14 

Table ll·IO 

Table fl. 12 

Tahk ll-14 

Tahle ll-18 

Tahle 13-10 

T:,bk ll-14 

Tobie ll-18 

-

IIAZARD 
1:-,;nr.x 

J(-007 

JE-1103 

i\'Q 

?£.fllJ3 

H:+011(1 

_Jr:+111111 

!E-005 

IE-001 

!',Q 

1£-0//1 

1£-007 

2[-1102 

i\'Q 

- _ ] /{ -fl(}] 

71::-0116 

Jt: -001 

I\Q 

~E+nno 

IJE+ flflfl 

J[.(10(, 

-1E-t1t12 

I\Q 

-lF.:+000 

-11:.:+mm 

04120101 

·--C,\ i\'CEll 
RISI,; 

.Sf:-011 

4£-11115 

:>Q 

.J_J:-11115 

JE-On, 

_.ff:.("15 

11:-0111 

<)£-011.S 

:>Q 

9£-0/JJ 

-lE-012 

.Sf:-00.S 

:>Q 

51:.-11115 

JE-lllll 

I E-OllJ 

:-.·Q 

11:-1111.S 

_ __ IE-rm.: 

5E-lllll 

5[- 011-' 

:>Q 

JF.:-005 

_ ll:d!l!:l. 
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T ABLE3.5-3 
CALCULATIOi'i OF TOT A L NONCARC INOGENIC AND CARC I 'O GENIC RISKS - SEAD-71 

R EASONABLE MAXIMUM EXPOSURE (RME) 

RECEPT O R 

RESIDENT {ADllL T) 

R ESIDE:\'.T (CHILD) 

TOT.-\L LI FETDIE 
CANCER RISK 

PLANNED RESIDENTIAL DEVELOPMENT SCENARIO 
Decision Document - SEADs-59 a nd 71 

Seneca Army Depot Activity 

EXPOSl lRE/RISK 
EXPOSURE ROUTE CALCULATIONS 

Table Number 

Inhalation of Dust in Am bient Air Table B- 10 

Ingestion of Soil Table B- 12 

Dermal Contact to Soil Table B- 14 

Inha lation of Ground Water Table B-16 

I ngcstion of Grnund \\'atcr Table B-18 

Dermal Contact to Grnund Water Table B-20 

TOTAL RECEPTOR RISK (Ne & Car) 

Inha lation of Dus t Am bient .-\ ir Table B-10 

Ingestion of Soil Table 13-12 

Der mal Contact to Soil Table B-14 

Inhala tion of' Grnund Water Tahle 13-16 

Ingestion of G r ound Water Table B-18 

Dermal Contact to G round \ \'atcr Table B-20 

TOTA L RECEPTOR RISK (Ne & Car) - ---

Inhalation of Dust in Ambient Air Table 13-10 

I ngcs tion of Soil Table B-12 

Dermal Contact to Soil Table B- 14 

Inhalation of G round Wate r T(1blc B-5 

Ingest ion of G1·011nd Water Table 13-18 

Dermal Contact to Grnund ·\\'a ter Table B-20 

TOTAL RECEPTOR RISK (Ne & Car) 

HAZARD 
INDEX 

I E-005 

SE-002 

NQ 

1\Q 

SE+000 

2E-00I 

5E+000 

2£-005 

SE-001 

i'Q 

:\Q 

I E+00I 

JE-001 

/£+00/ 

-

----

p:lpitlprojectslseneca\s5971 ecclrisk\SEAD-71 \HumanlTOTR ISK.WK4 

04/20/01 

CANCEH 
RISK 

--
2E-009 

GE-00.J 

NQ 

:\() 

4£-005 

I E-005 

7E-004 

8E-0IO 

I E-0113 

.--:Q 

\'Q 

~[-(Ill;-

5E-00C, 

I E-0113 

2E-00'J 

2E-003 

\'Q 

\'Q 

6E-005 

I E-005 

2£-1103 
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TABLE 3.S-~ 
CAl,Cl'LATION OF TOTAL NONCARCINOGENIC AND CARCINOGENIC RISl,S- SEAD-71 

CENTRAL TENDENCY (CT) 

RECEPTOR 

CURRE. T SITE WORKER 

FIJTURF. INlllJSTRIAL WORKER 

Fl>T URE 0:-1-SITE 
COXSTRl 'CTIOi\' WORKERS 

Fl 'TllRF. TRESS PASSER 

PLA!',NEO INDUSTRIAL DEVELOPMENT SCENARIO 
SEAD-71 

Decision Document • SEADs-59 and 71 
Seneca Army Depot Activity 

F.XPOSl'RE ROUTE 

lnlrnlntion of Dust in AmUient Air 

I ngcsrion of Onsilc Soils 
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receptors is primarily due to the ingestion of onsite soils with benzo[a]pyrene and 

dibenz[a,h]anthracene being the most significant risk contributors. 

For the resident, the total lifetime cancer risk based on RME is 2x I o-3. The total lifetime 

cancer risk CT value of 2x l o-4 also exceeds the EPA target range. Both of the elevated cancer 

risk values are primarily due to the childhood ingestion of soil. The adult ingestion of soil is also 

a significant contributor to the elevated RME risk value. Benzo[a]anthracene, benzo[a]pyrene, 

and dibenz[a,h]anthracene are the compounds which most contribute to the elevated risk. The 

total non-cancer hazard index (HI) based on the RME exceeds one for the industrial worker 

(H1=4), day care center worker (Hl=4) the day care center child (Hl=9), the adult resident 

(HI=S), and the child resident {Hl=l 3). These values decrease based on the CT but still exceed 

one for all of the previously mentioned receptors (industrial worker (HT=3), day care center 

worker (HI=3), day care center child (HI=8), adult resident {Hl=2), and child resident {HI=6)). 

The elevated hazard index for all receptors is due solely to ingestion of groundwater, with iron, 

manganese, and aluminum being the most significant risk contributors. 

3.5.3 Risk Characterization for Lead 

The previous analyses of the current and future land use exposure scenarios do not include any 

quantification of risk for lead since no approved RID, RfC, slope factor or inhalation unit risk 

currently are available. Lead was detected at SEAD-71 in soil and groundwater at the levels 

indicated below. This section qualitatively addresses the risk from lead exposure at this site. 

95% UCL 

No. of Frequency Mean Max Hif of Mean 

Hits of detection mg/kg mg/kg mg/kg 

Total soils 34 100% 185 3470 267 

Surface soils 21 100% 284 3470 557 

The effects of lead are the same regardless of whether it enters the body through breathing or 

ingestion. The major health threat from lead arises from the damage it causes to the brain, 

especially in fetuses, infants and young children, which are not part of the current site users. 

Young and developing humans are highly sensitive to its effects. Also, young children are prone 

to ingest more lead as a result of normal mouthing behavior. Decreased IQ and reduced growth 

may result from childhood exposure. Fetal exposure may result in pre-term birth, reduced birth 
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weight, and decreased IQ. Some of the health effects of lead, particularly changes in the levels 

of certain blood enzymes and in aspects of children's neurobehavioral development, may occur 

at blood levels so low as to be essentially without a threshold. 

Lead exposures may increase blood pressure in middle-aged men. High-level exposure can 

severely damage the brain and kidneys in adults or children. In addition, high doses of lead wi ll 

cause abortion and damage to the male reproductive system. The USEPA currently does not 

provide any toxicity values for lead. The USEPA has placed lead in weight-of-evidence Group 

B2, indicating that it is a probable human carcinogen. 

USEPA has developed different approaches for assessing risks from adult and child exposure to 

lead. To address adult exposures, EPA issued "Recommendations of the Technical Review 

Workgroup for Lead for an Interim Approach to Assessing Risks Associated with Adult 

Exposures to Lead in Soil" (USEPA, December 1996c). To address child exposures, the 

OSWER directive #9355-12 and 40 CFR Part 475, "Lead; Identification of Dangerous Levels of 

Lead; Final Rule" are recommended. The analysis of potential risk from exposure to lead at 

SEAD-7 I follows these recommendations for adult and child exposures, respectively. 

Child Exposure 

The EPA has set a soil-lead hazard standard of 400ppm for bare soil in play areas and an average 

of 1,200 ppm for bare soil in the non-play area portion of the yard (40 CFR 475). The OSWER 

directive #9355-12 indicates that these screening levels may be used as a tool to determine which 

sites or portions of sites do not require further study. 

The average concentrations of lead, 285mg/kg and I 85mg/kg, in surface and total soi Is 

respectively, are lower than both of the EPA recommended screening levels discussed above. 

Only two of the 34 samples exceed the 400mg/kg screening level. The concentrations of these 

two sam pies are 34 70mg/kg and 572rng/kg. 

Adult Occupational Exposure 

To qualitatively assess risks from adult occupational lead exposure, the site concentrations are 

compared with risk-based remediation goals (RBRGs) presented in "Recommendations of the 

Technical Review Workgroup for Lead for an Interim Approach to Assessing Risks Associated 

with Adult Exposures to Lead in Soil" (USEPA, December 1996). In this report, EPA presents a 
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model to calculate target soil concentrations of lead (RBRGs) at which the exposure for a women 

of child-bearing age would minimize risk to her fetus. Thus, whi le adult exposure is addressed 

by EPA's analysis, the most sensitive receptor (i.e., the fetus) is being protected. 

EPA has calculated RBRGs for lead in soil using their recommended default parameters as 

inputs to the model. For a homogeneous, non-urban population exposed for 219 days per year, 

EPA suggests an RBRG of 1750 mg/kg lead in soil. The EPA RBRG for urban areas is 750 

mg/kg. While SEDA is more comparable to the non-urban case, the Army believes a more 

conservative RBRG of 1250 mg/kg is appropriate for the Seneca Army Depot. 

The maximum concentration for lead in surface soil and total soils at SEAD-71 is 3470 mg/kg. 

This is the only sample, of the 34 samples analyzed, which exceeds the Army target value of 

I ,250 mg/kg discussed above. The highest outdoor air EPC for lead is 0.0095 ug/m3. This value 

is lower than the National Ambient Air Quality Standard for lead, which is 1.5 ug/m3 (based on 

a 3-month average). 

These results suggest that lead does not pose a health risk upon regu lar exposure to the site soils 

for any receptor at the site. 

3.5.4 Uncertainty Assessment 

All risk assessments involve the use of assumptions. judgements, and imperfect data to varying 

degrees. This results in uncertainty in the fina l estimates of risk. There are uncertainties 

associated with each component of the risk assessment from data collection through risk 

characterization. For example, there is uncertainty in the initial selection of substances used to 

characterize exposures and risk on the basis of the sampling data and available toxicity 

information. Other sources of uncertainty are inherent in the toxicity values for each substance 

and the exposure assessments used to characterize risk. Finally, additional uncertainties are 

incorporated into the risk assessment when exposures to several substances across multiple 

pathways are summed. Areas of uncertainty in each risk assessment step are discussed below. 

3.5.4.1 Uncertainty in Data Collection and Evaluation 

Uncertainties in the data collection/evaluation step of the risk assessment focus on determining 

whether enough samples were collected to adequately characterize the risk, and if sample 

analyses were conducted in a qualified manner to maximize the confidence in the results. 
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Results of the sample analyses were used to develop a database that includes a complete list of 

the chemicals by media and their representative concentrations used in the risk assessment. The 

sampling and analysis addressed various objectives in addition to the risk assessment. Therefore, 

the samples were not collected randomly but were collected from areas of the site with the 

greatest likelihood to be contaminated. This type of non-random sampling biases the data 

collected toward overestimating chemical concentrations from the site. 

All chemicals detected that were potentially site-related were retained 111 this assessment. 

Chemicals that were never detected were eliminated from the assessment. This practice may 

slightly underestimate risks due to low levels ( i.e., below the sample quantitation limit) of 

eliminated chemicals. Since samples were collected at areas where concentrations were 

expected to be high and the maximum concentrations were used for the assessment, it is very 

unlikely that any chemicals were present at the site at health-significant levels and not detected 

in at least one sample. However, if this did occur, this assumption will underestimate risk. 

The 95% UCL of the mean concentrations were used to calculate site-related risks. Since that 

assumption implies chronic exposure to the 95% UCL of the mean concentration, this 

assumption is likely to overestimate risk. 

3.5.4.2 Uncertainty in Exposure Assessment 

There are inherent uncertainties 111 predicting future land uses and future chemical 

concentrations. Future land use scenarios were based on the Land Reuse Plan developed by the 

Land Redevelopment Authority. 

A large part of the risk assessment is the estimation of risks for a broad set of exposure scenarios 

and pathways. If exposure does not occur, no risks are present. This assessment does not factor 

in the probability of the exposure occurring. For certain pathways, exposure may be extremely 

unlikely. For example, the future receptors are assumed to drink groundwater. It is unlikely that 

this will occur, since there is a current acceptable water supply, and the aquifer beneath the site is 

not believed to be productive enough to supply the needs of the future land uses. This 

assumption yields an overestimate of risk for this scenario. 

Once pathways are identified, exposure point concentrations must be estimated . There is always 

some doubt as to how well an exposure model approximates the actual conditions receptors wi ll 

be exposed to at a given site. Key assumptions in estimating exposure point concentrations and 
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exposure assumptions and their potential impact on the assessment are described in the following 

paragraphs. 

As summarized in Table 3.3-1, there are many factors that determine the level of exposure for each 

exposure pathway. These factors include inhalation rates, ingestion rates, exposure frequencies, 

exposure duration, body weight, etc. The values for these exposure factors must be selected by the 

risk assessor to represent each receptor. For the scenarios in this risk assessment, upper bound 

values were selected for each exposure factor. In the calculations of exposure, these multiple 

upper-bound exposure factor estimates compound to yield intakes and absorbed doses that 

overestimate likely exposure levels. 

The EPCs (i.e., 95% UCL of the mean) derived from the measured chemical concentrations are 

assumed to persist without change for the entire duration of each exposure scenario. It is likely that 

some degradation would occur over time, particularly for some of the organic compounds, that 

would reduce the current concentrations. Therefore, this steady state assumption tends to 

overestimate exposure levels. 

3.5.4.3 Uncertainty in Toxicity Assessment 

Of the chemicals of potential concern, some had no reference dose or slope factors. They are: 

• acenaphthylene 

• benzo(g,h,i)perylene 

• di benzofuran 

• phenanthrene 

• delta-BHC 

• endrin aldehyde 

• endrin keytone 

• lead 

• sodium 

Several of these compounds have toxicity information such as weight of evidence classification 

indicating a strong potential for adverse health effects, particularly lead. The absence of toxicity 

values for these chemicals tends to underestimate risks. 
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There is considerable uncertainty inherent in the toxicity values for both carcinogens and 

non-carcinogens. Many of the studies are based on animals and extrapolated to humans, and in 

some cases, subchronic studies must be used to assess chronic effects. Most cancer slope factors 

are calculated using a model that extrapolates low dose effects from high dose animal studies. 

Because toxicity constants are generally based on the upper limit of the 95th-percentile 

confidence interval or incorporate safety factors to compensate for uncertainty, chemical-specific 

risks may be overestimated. 

Toxicity information was not available for dermal exposure; hence, several assumptions had to 

be made which may tend to over- or underestimate risk. Oral toxicity values were used without 

adjustment to calculate risks from dermal exposure because the USEPA has not derived toxicity 

values for this route of exposure. However, values found in the literature (Owen, 1990) indicate 

that the l!.lncertainty associated with using oral absorption to estimate dermal absorption is likely 

less than one order of magnitude. Th is is due to the lack of scientific studies available to 

quantify dermal toxicity and carcinogenic potential for the vast majority of priority pollutants 

and because chemical specific information needed to convert ingested dose to absorbed dose is 

not available. 

3.5.4.4 Uncertainty in Risk Characterization 

Uncertainties in the toxicity assessment are compounded under the assumption of dose additivity 

for multiple substance exposure. That assumption ignores possible synergisms and antagonisms 

among chemicals, and assumes similarity in mechanisms of action and metabolism. Overall, 

these assumptions would tend to overestimate risk. Similarly, risks summed for chemicals 

having various weight-of-evidence classifications as well as different target organs may also tend 

to overestimate risk. 
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3.6 ECOLOGICAL RISK ASSESSMENT (ERA) 

3.6.1 Objectives and Overview 

In addition to the evaluation of human health, this risk assessment considers the risk posed by the 

site to its ecological communities. This ecological risk assessment (ERA) is intended to indicate 

the potential, if any, of chemicals found at SEADs-59 and 71 to pose a risk or stress to plants or 

animals which may inhabit or visit any of these sites. 

Other areas of SEDA have been studied to characterize the ecological communities at SEDA in 

general and at specific SEADs ( e.g. SEADs 16, I 7, 25 and 26). Field surveys during the 

Remedial Investigations of these SEADs produced an understanding of the habitat, vegetative 

communities and wildlife species present at the site. Since the land at the sites considered in this 

risk assessment is environmentally similar to the other areas at SEDA which have been studied 

in depth, the existing ecological characterizations are considered to apply as well to these sites. 

Therefore, this ERA is based upon the findings of these prior field surveys. An ecological field 

survey specific to SEADs-59 and 71 has not been performed. 

As preceding sections of this report have indicated, the existing site-specific database of 

chemical and physical information was developed to characterize the types, locations, and 

concentrations of chemicals in soil and groundwater. Calculations in this ERA are 

conservatively based on the maximum concentrations of each chemical detected in the medium 

of potential concern to ecological receptors ( e.g., soil). 

The ERA addresses potentially significant risks to the following biological groups and special

interest resources associated with the site: vascular vegetation, wildlife, aquatic life, endangered 

and threatened species, and wetlands. The focus of the ERA lies in the evaluation of the 

potential toxicity of each constituent of potential concern (COPC) in soil and defines toxicity 

benchmark values that will be used to calculate the ecological risk quotient. 

The purpose of the ERA is to evaluate the likelihood that adverse ecological effects are occurring 

or may occur as a result of exposure to chemicals associated with the site based on a weight-of

evidence approach. An ecological risk does not exist unless a given contaminant has the ability 

to cause one or more adverse effects and it is contacted by, an ecological receptor for a sufficient 

length of time, or at a sufficient intensity to elicit the identified adverse effect(s) (EPA, 1997a). 
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In this ERA, ecological receptors were determined based on prior studies at SEDA. Impacts 

from exposure to these receptors are determined using conservative assumptions to assure that a 

reasonable degree of protection is maintained. Ecological risk is then presented in terms of a 

hazard quotient (HQ), which is defined as the ratio of the estimated exposure point concentration 

to an appropriate toxicity reference value (TRY). Separate HQs are calculated for each 

contaminant/receptor pair. Uncertainties are the greatest and arise from extrapolation of the 

available toxicity data and inference regarding exposure. In general, ratios of exposure point 

concentration to TRY greater than one (I) are considered to indicate a potential risk. Due to the 

unce11ainties associated with using this approach, safety factors are considered in interpreting the 

findings . HQs between I and IO are interpreted as having some potential for adverse effects; 

whereas,, HQs between l 0 and 100 indicate a significant potential for adverse effects. HQs 

greater than 100 indicate adverse effects can be expected. 

3.6.2 Problem Formulation 

Problem formulation establishes the goals, breadth, and focus of the ERA through the following: 

• Identification of the ecological contaminants of potential concern (COPCs); 

• Identification of potential ecological effects; 

• Development and review of information about ecosystems potentially at risk, contaminant 

fate and transport, and complete exposure pathways; 

• Selection of assessment endpoints; 

• Presentation of an ecological conceptual site model; and 

• Selection of an analysis plan (including measures of effects). 

Each of these steps is discussed and described in the fo llowing sections. 

3.6.2.1 Identification of Ecological Constituents of Potential Concern 

Chemicals detected in any soil sample were considered constituents of potential concern 

(COPCs) for this ERA. Screening analyses designed to reduce the list of COPCs were not 

performed for this ERA. The highest concentration for each COPC measured in samples from 

each of the sites was used as the exposure point concentration (EPC) in the calculations 

presented later in this section for the site. 
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3.6.2.2 Identification of Potential Ecological Effects 

Available state and federal databases and literature sources were reviewed to determine if there 

were any known threatened or endangered plant or animal species present at or near the Depot. 

Additionally, a literature search was conducted to obtain information on the identified ecological 

contaminants of potential concern and their potential ecological effects on species of potential 

concern at the Depot. Topics reviewed during this assessment included information for exposure 

profiles, bioavailability or bioconcentration factors for various COPCs, life-history information 

for the species of concern or the surrogate species, and an ecological effects profile. 

3.6.2.3 

3.6.2.3.1 

Ecosystems at Risk, Contaminant Fate and Transport, and Complete 

Exposure Pathways 

Site Habitat Characterization 

Detailed site-specific ecological evaluations of the plant and animal habitats and communities 

found at SEADs-59 and 71 have not been conducted. Characterizations of the site habitat and 

ecological communities present at the subject sites are based on general observations made 

during preliminary site investigations and on the results of detailed ecological evaluations and 

assessment that have been conducted at other SWMUs at the Depot (i.e., for SEADs-16, 17, 25 

and 26 and the Open Burning (OB) Grounds) as part of remedial investigations. The results and 

findings of the detailed ecological characterizations completed at the other four SWMUs are 

assumed to be representative of the sites included in this ERA. Key aspects of these 

characterizations relevant to this risk assessment are presented below. 

Ecological site characterizations were based on compilation of existing ecological information 

and on-site reconnaissance activities. The methods used to characterize the ecological resources 

inc luded site-walkovers for the evaluation of existing wildlife and vegetative communities; 

interv iews with local, state, and SEDA resource personnel; and review of environmental data 

obtained from previous Army reports. SEDA has a strong wi ldlife manageme nt program that is 

reviewed and approved by the New York Fish and Game Agency. The Depot manages an annual 

white-tai led deer (Odocoileus virginiana) harvest and has constructed a large wetland called the 

"duck pond" in the northeastern portion of the facility to provide a habitat for migrating 

waterfowl. 
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The NYSDEC Natural Heritage Program Biological and Conservation Data System identifies no 

known occurrences of federal- or state-designated threatened or endangered plant or animal 

species within a 2-mile radius of the site. No species of special concern are documented within 

the Depot property. 

The only significant terrestrial resource known to occur at SEDA is the population of white

pelaged white-tailed deer (Odocoileus virginiana), which inhabits the fenced portion of the 

Depot. Annual deer counting conducted at the Depot indicates that the size of the deer herd is 

approximately 600 animals of which approximately one-third (i.e., 200) are white-pelaged. 

Since the Depot is totally enclosed, the white-pelaged deer is thought to result from inbreeding 

within the herd. The depot maintains the herd through an annual hunting season to prevent 

overgrazing and starvation of the deer. The management plan of the herd is conducted by the 

New York State DFW. The normal brown-pelaged deer are also common. White-tailed deer are 

not listed as a rare or endangered species. 

Agricultural crops and deciduous forests comprise the vegetative resources used by humans near 

SEDA. Although no crops are grown on the Depot, farmland is the predominant land use of the 

surrounding private lands. Crops including corn, wheat, oats, beans and hay mixtures, are grown 

primarily for livestock feed. Deciduous forestland on the Depot and surrounding private lands is 

under active forest management. Timber and firewood are harvested from private woodlots that 

surround the Depot, but timber harvesting does not occur on the Depot. 

Several wildlife species are hunted and trapped on private lands near SEDA. Game species 

hunted include the eastern cottontail, white-tailed deer, ruffed grouse, ring-necked pheasant and 

various waterfowl. Gray squirrel and wi ld turkey are hunted to a lesser extent. Fur-bearing 

species trapped in the study area include red and gray fox and raccoon. Muskrat and beaver are 

trapped to a lesser extent (Woodruff I 992). On the Depot, deer, waterfowl and small game 

hunting is allowed, although the designated waterfowl hunting area is outside the study area. 

Trapping is also permitted (SEDA 1992) on the Depot. 

Animals that have been identified at the depot during prior ecological surveys include beaver, 

eastern coyote, deer, red and gray fox, eastern cottontail rabbit, muskrat, raccoon, gray squirrel, 

striped skunk, and the woodchuck. Birds species that have been identified include the bluejay, 

black-capped chickadee, American crow, mourning dove, northern flicker, ruffed grouse, ring

billed gull, red-tailed hawk, northern junco, American kestrel, white breasted nuthatch, ring

necked pheasant, American robin, eastern starling, turkey vulture, and pileated woodpecker. 
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There are no permanent lakes, ponds, streams or wetlands in either SEAD-59 or SEAD-71. 

Surface water only exists intermittently in drainage ditches; thus, it does not directly support 

aquatic life. 

No signs of stressed or altered terrestrial biota (vegetation and wi ldlife species) were observed 

during the surveys in either of the sites considered in this assessment. There were no indications 

of unnatlllral die-off or stunted vegetation. 

3.6.2.3.2 Contaminant Fate and Transport 

The primary sources of contaminants at SEADs- 59 and 71 are the residues of former operations 

and activities that were conducted in the identified SEADs. These residues reside primarily in 

the soi ls that remain at the sites. As is indicated above, permanent ponds, lakes, wetlands, rivers, 

etc. do not exist on either of the sites covered by this ecological risk assessment. 

Contamination, if present, in the soil residues may migrate from the original sites of release due 

to bioturbation or excavation. Volatile compounds can move through the soils. Infiltrating 

rainwater can leach contaminants and transport them into groundwater, and surface water runoff 

may also carry contaminants onto adjacent soils or drainage ditches. 

3.6.2.3.3 Complete Exposure Pathways 

An exposure point is a location where a receptor could potential ly come into contact with a 

contaminated medium. An exposure route is the means by which a receptor comes into contact 

with a contaminated medium at an exposure point. Exposure to COPCs may occur through the 

routes of ingestion, inhalation, and dermal contact. 

There are five media through which ecological receptors could potentially be exposed to site

related contaminants: air (dust and vapor), soi l, surface water, sediment, and organisms in the 

food chain. Probable exposure routes (i.e., potentially complete pathways) were identified for 

each medium based on the physical characteristics of the site and the potential ecological 

receptors that may occur there. 

Exposure to soi l contaminants may occur directly through ingestion, inhalation, and/or dermal 

contact. Chemicals also may migrate fu11her in the environment by a variety of pathways 
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following secondary release from surface soil and deeper soil. The following pathways result 

from these secondary release mechanisms: 

• Suspension and dispersal by the wind of particulate contaminants or contaminants adsorbed 

to surface soil particles. 

• Direct volatilization of volatile organic compounds from surface soil to air. 

• Uptake of soil contaminants by terrestrial organisms. 

• Transport of chemicals to surface water and sediment by surface runoff of water and soil 

particles. 

Exposure routes were also identified for the potential avian and mammalian ecological receptors. 

Principal pathways for which analytical data were available for quantitative evaluation of soil 

CO PCs include ingestion of soi I and ingestion of other an imals and plants that have accumulated 

contaminants. For sediment and surface water, principal pathways include direct contact with 

surface water and sediment, ingestion of surface water and sediment, and ingestion of other 

organisms that have accumulated contaminants. However, since permanent surface water bodies 

do not exist at any of the sites, exposure via ingestion or dermal contact with surface water was 

considered incidental and not quantitatively evaluated. Similarly, since sediment does not 

permanently exist at these sites, exposure via this media is considered equivalent to that 

represented and quantified for soil. 

As is indicated above, permanent lakes, ponds, wetlands, rivers, etc. are not present 111 sites 

considered in this risk assessment. Therefore, surface water and sediment do not pose a risk to 

permanent aquatic life populations (e.g., fish , invertebrates, etc.) since such populations do not 

exist at any of these sites. 

3.6.2.4 Ecological Assessment Endpoint(s) 

EPA's interim final Ecological Risk Assessment Guidance for Superfund: Process for Designing 

and Conducting Ecological Risk Assessments (EPA, 1997a) states that the selection of 

assessment endpoints depends on the following: 

• The constituents present and their concentrations, 

• Mechanisms of toxicity to different groups of organisms, 

• Potential species present, and 

• Potential complete exposure pathways. 
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The constituents and concentrations of site COPCs are discussed in detail in Section 2. Species 

identified at the Depot were identified in Section 3.6.2.3.1 and final receptor selection 1s 

described below. Mechanisms of toxicity are evaluated conceptually in the analysis plan in 

Section 3.6.2.3.2. Complete exposure pathways were discussed in Section 3.6.2.3.3. 

To assess whether significant adverse ecological effects have occurred or may occur at the sites 

because of the ecological receptors' exposure to COPCs, ecological endpoints were selected. An 

ecological endpoint is a characteristic of an ecological component that may be affected by 

exposure to a stressor, such as a chemical. Assessment endpoints represent environmental values 

to be protected and generally refer to characteristics of populations and ecosystems (EPA, 

1997a). Unlike the human health risk assessment process, which focuses on individual receptors, 

the ERA focuses on populations or groups of interbreeding non-human, non-domesticated 

receptors . ln the ERA process, risks to individuals are assessed only if they are protected under 

the Endangered Species Act, as well as species that are candidates for protection or are 

considered rare. 

Given the diversity of the biological world and the multiple values placed on it by society, there 

is no universally-applicable list of assessment endpoints. Therefore, EPA, in the Guidelines for 

Ecological Risk Assessment (EPA, 1998) has suggested three criteria that should be considered 

in selecting assessment endpoints suitable for a specific ecological risk assessment. These 

criteria are: ecological relevance, susceptibility to the contarninant(s), and representation of 

management goals. 

• Ecological relevance. The assessment endpoint should have biological/ecological 

significance to a higher level of the ecological hierarchy. Relevant endpoints help sustain 

the natural structure, function , and biodiversity of an ecosystem. For example, an increase in 

mortality or a decrease in fecundity of individuals is ecologically significant if it affects the 

size or productivity of the population. Likewise, a decrease in the size of a population is 

ecologically significant if it affects the number of species, the productivity, or some other 

property of the ecosystem. 

• Susceptibility to the contaminant(s). The assessment endpoint should be susceptible to 

exposure to the contaminant(s) and should be responsive/sensitive to such exposure. That is, 

assessment endpoints should be chosen that are likely to be exposed to contaminants at the 

site, either directly or indirectly (e.g., through the food chain), and they should be sensitive 
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enough that such exposure may elicit an adverse response. Ideally, this sensitivity should be 

at such a level that other site-related receptors of potential concern are adequately protected 

under the selected endpoint's response threshold. 

• Representation of management goals. The value of a risk assessment depends on whether it 

can support quality management decisions. Therefore, the assessment is bas·ed on values and 

organisms that reflect management goals. The protection of ecological resources (e.g., 

habitats and species of plants and animals) is a principal motivation for conducting ERAs. 

Key aspects of ecological protection are presented as policy goals, which are general goals 

established by legislation or agency policy based on societal concern for the protection of 

certain environmental resources. For example, environmental protection is mandated by a 

variety of legislation and government agency policies (e.g., CERCLA, National 

Environmental Policy Act). Other legislation includes the Endangered Species Act, 16 

U.S.C. 1531-1544 (1993 , as amended) and the Migratory Bird Treaty Act, 16 U.S.C. 703-

71 I (1993, as amended). Table 3.6-1 shows the policy goals established for the site. To 

determine whether these protection goals are met at the site, assessment and measurement 

endpoints are formulated that define the specific ecological values to be protected and the 

degree to which each may be protected. 

The Depot does not provide habitat for any threatened or endangered species; therefore, the 

assessment endpoint of no reduction in numbers of any threatened/endangered species is met. 

However, the available field surveys indicate that the site is likely to be used by terrestrial 

mammalian and avian populations. Accordingly, the assessment endpoint that has been selected 

to represent the policy goal of protection of terrestrial populations and ecosystems is "no 

substantial adverse effect on survival, growth, and reproduction of resident terrestrial and avian 

populations." 

3.6.2.4.1 Receptor Selection 

Site-specific receptors were selected to represent assessment endpoints based principally on their 

importance in the community food web; their susceptibility (through exposure and sensitivity) to 

the site-related constituents, the amount of available data describing their potential for exposure 

and the toxicological effects that may result from exposure; and the extent to which they 

represent management goals. 
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TABLE 3.6-1 
POLICY GOALS, ECOLOGICAL ASSESSMENT AND MEASUREMENT ENDPOINTS, 

AND DECISION RULES 

Policy Goals Assessment Endpoint 

Policy Goal 1: The Assessment Endpoint 1: 
conservation of No reduction in numbers of 
threatened and any state- or federally-
endangered species designated TES 
(TES) and their critical 
habitats 

Policy Goal 2: The Assessment Endpoint 2: 
protection of terrestrial No substantial adverse 
and avian populations effect on populations of 
and ecosystems small mammals (i.e., deer 

mouse, short-tailed) or 
foraging bird species (i.e., 
American robin). 

COPC == constituent of potential concern. 
TES == threatened and endangered species. 
NOAEL == no observed adverse effect level. 
LOAEL == lowest observed adverse effect level. 
HQ == hazard quotient. 
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Measurement Endpoint Decision Rule 

Measurement Endpoint 1: Decision Rule for Assessment Endpoint 1: If TES are not 
Biosurveys for TES plants and present, or COPC Maximum concentrations in the media do 
animals; COPC concentration in not exceed toxicity screening thresholds or dietary NOAELS 
physical media and predicted (i.e. , HQ<1), the assessment endpoint is met and TES are 
concentration in prey species not at risk 

Measurement Endpoint 2: Decision Rule for Assessment Endpoint 2: If ratios of 
Lowest chronic, dietary, non-lethal estimated exposure concentrations predicted from COPC 
effect level of COPCs on mice, maximum/average concentrations in soil to dietary limits 
shrew, and robins. corresponding to NOAEL toxicity reference values for 

adverse effects on receptor species (HQs) are <1 , then 
Assessment endpoint 2 is met and indigenous receptor 
species populations are not at risk. 
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The native mouse and short-tailed shrew species inhabiting areas of SEDA are appropriate 

terrestrial mammal ian receptor species for soil, and the relevant assessment endpoint were 

defined as "no substantial adverse effects on resident mouse or shrew populations." The deer 

mouse (Peromyscus maniculatus) was selected as the resident species with the niche best met by 

conditions present at the site. These are one of the vertebrate receptors most likely to be 

maximally exposed to contaminants in soil at the site. They represent a significant component of 

the food chain, feeding on seeds and berries and soil invertebrates and providing prey for 

predators. A second terrestrial receptor, the short-tail shrew (Blarina brevicauda), was also 

evaluated. The shrew was selected because more of its diet is derived from soil invertebrates and 

less is derived from seeds and berries than the deer mouse. Therefore, the shrew may be more 

susceptible than the mouse to the effects of COPCs that bioaccumulate in soil biota. 

The American robin (Turdus migratorius) has been identified at SEDA during site 

reconnaissance visits and has been selected as an appropriate avian receptor species for soil, and 

the relevant assessment endpoint was defined as " no substantial adverse effects on resident 

American robin populations." Birds are frequently more sensitive to specific chemicals (e.g., 

pesticides and phthalates) than terrestrial mammalian species. The American robin was selected 

because a large portion of its diet is derived from soil invertebrates which would make it more 

susceptible to the effects of COPCs that bioaccumulate in soil biota. Additionally, its home 

range is roughly comparable to those of both the deer mouse and shrew. 

A raptor. such as a red-tailed hawk (Buteo jamaicensis), was initially considered as a potential 

receptor for this ERA. However, the home range of a hawk, approximately L 800 acres or more 

(USEPA 1993, Wildlife Exposure Factors Handbook), is much greater than the area of any of the 

sites considered in this assessment. The largest site (SEAD-59) is 1.26 acres; the combined area 

of SEADs-59 and 71 is 2.07 acres. Therefore, it is unlikely that a hawk would derive a 

significant portion of its diet from prey at any one of the sites evaluated. Consequently, the 

raptor was not fu1ther evaluated in this ERA. 

Databases and available literature were searched for toxicity data for deer mice, short-tailed 

shrews, American robin and other native rodent and bird species. In the absence of site-specific 

data, laboratory-derived data on mortality or reproductive effects were used as measurement 

endpoints. In the absence of data on native species, data for other rodents (e.g., laboratory mice 

and laboratory rats) or birds (e.g., red-winged blackbird, mallard, chicken, Japanese quail, gray 

partridge, etc.) were used. Measures of effects (measurement endpoints) were selected that could 

be extrapolated to predict effects on the assessment endpoints. 
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3.6.2.5 Ecological Conceptual Site Model 

The conceptual site model (CSM) presents the ecological receptors at SEADs-59 and 71 that are 

potentially exposed to hazardous substances in soil across several pathways (Figure 3-3). A 

complete exposure pathway consists of the following fou r elements: 

• A source and mechanism of contaminant release to the environment. 

• An environmental transport mechanism for the released contaminants. 

• A point of contact with the contaminated medium. 

• A route of contaminant entry into the receptor at the exposure point. 

If any of these elements is missing, the pathway is incomplete and is not considered further in 

the ERA. A pathway is complete when all four e lements are present and permit potential 

exposure of a receptor to a source of contamination. Quantification of some potentially complete 

pathways may not be warranted because of minimal risk contribution relative to other major 

pathways. The dominant pathways from sources and exposure media through the food web to 

ecological receptors potentially exposed to ecological COPCs at the site are presented in Figure 

3-3 . 

The CSM wi ll serve as a conceptual hypothesis for the exposure characterization, the objective 

of which is to gather information from which to determine the pathways and media through 

which ecological receptors may be exposed to COPCs. The exposure characterization typical ly 

invo lves determining the following (EPA, 1997a): 

• The ecological setting of the site 

• The inventory of constituents that are or may be present at the site 

• The extent and magnitude of the constituent concentrations present, along with spatial and 

temporal variability of those concentrations 

• The environmental fate and transport of the constituents. 

The ecological setting was described in Section 3.6.2.3.1 and the extent and magn itude of 

contaminants is presented in Section 2. Environmental fate of the COPCs and the potential 

exposure pathways are discussed in the following paragraphs. 
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Exposure to surface soil contaminants may occur directly through ingestion, inhalation, and/or 

dermal contact. Chemicals also may migrate further in the environment by a variety of pathways 

following secondary release from surface soil and deeper soil. The following pathways resu lt 

from these secondary release mechanisms: 

• Suspension and dispersal by the wind of particulate contaminants or contaminants adsorbed 

to surface soil pa1ticles 

• Direct volati lization of volatile organic compounds from surface soil to air 

• Uptake of soil contaminants by terrestrial organisms 

• Transport of chemicals to surface water and sediment by surface runoff of water and soil 

particles 

Terrestrial animal and bird populations could potentially be directly exposed to soil contaminants 

through ingestion of, dermal contact with, and/or inhalation from site soils. For species such as 

deer, raccoon, opossum, rabbits, rodents, and birds, such exposures would likely be associated 

with foraging activities. Burrowing species, such as rabbits, mice, moles, and shrews, would 

probably receive the greatest exposures among vertebrates. Invertebrates living on and within 

the soil also may experience significant exposures. Although ingestion is the principal soil 

exposure route, dermal contact also may be important, particularly for burrowing species. 

However, the limited dermal permeability database available for ecological receptors and 

surrogate species precluded quantitative evaluation of the dermal exposure pathway for either 

mammals or birds. 

Ecological receptors could also potentially be exposed to site-related contaminants via the air 

medium. Contaminants in air may be in the form of vapor from volatile organic compounds, or 

in particulate form (as dusts or adsorbed to soil particles) suspended by wind. In either form , 

ecological receptors could be exposed to contaminants through inhalation. However, the lack of 

applicable inhalation toxicity data for ecological receptors or similar species precluded 

quantitative evaluation of potential risks. 

Plants may be considered ecological receptors as well as a pathway or medium through which 

wildlife receptors can be exposed to site contaminants. Plants may absorb site-related 

contaminants from soil through their roots. Contaminants absorbed by pfants may then be 

transferred to wildlife when the plants are ingested for food. This exposure pathway was 

addressed by use of chemical-specific soil-to-plant uptake factors (obtained from the scientific 

literature) in the animal receptor exposure calculations. 
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Under th,e future land use scenario for SEADs-59 and 71, it is assumed that contaminated soils 

may be excavated during construction and distributed on the ground surface. As under current 

conditions, ecological receptors could potentially be exposed to chemicals in soil through 

ingestion and dermal contact. Other exposure pathways also were assumed to remain essentially 

the same as under current conditions, except that possible inhalation exposures are likely to be 

reduced by paving and vegetation (e.g., lawns). The abundance and diversity of some ecological 

receptors on the site may likely be reduced due to the development. 

3.6.2.6 Analysis Plan 

The analysis plan is the final stage of problem formulation. In this step, risk hypotheses 

presented in the CSM are evaluated to determine how these hypotheses will be assessed using 

site-specific data. The analysis plan includes three categories of measures to evaluate the risk 

hypothes,es identified in the CSM: measures of effect (also termed measurement endpoints), 

measures of exposure, and measures of ecosystem and receptor characteristics. 

3.6.2.6.1 Measures of Effect 

Measurement endpoints are measurable responses to a stressor that are related to the valued 

characteristics chosen as assessment endpoints (EPA, 1992a). Assessment endpoints generally 

refer to characteristics of populations and ecosystems. It is usually impractical to measure 

changes in these characteristics as part of an assessment. Consequently, measurement endpoints 

are selected that can be measured and extrapolated to predict effects on assessment endpoints 

(EPA, 1992a). The most appropriate measurement endpoint relating to the assessment endpoint 

is the lowest concentration of the constituent that, in chronic toxicity tests, is associated with 

non-lethal effects to a deer mouse, a short-tailed shrew, or an American robin. Because the 

assessment endpoint focuses on maintenance of the population of deer mice, shrews, or robins, a 

measure of effect equivalent to " no effect" would be overly conservative, in that it would reflect 

protection of the individual, not the population. A more appropriate measure of effect, reflecting 

population level response, is the lowest non-lethal effect level. Toxicity data from tests that 

measure :responses that influence reproduction, health, and longevity of the species will conform 

with the assessment endpoint. Therefore, the lowest concentration of the constituent that 

produces such effects will be used as a measure of effects. 
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Reliable measures of effects are not available for each exposure route for each constituent. 

Effects from exposure through inhalation and dermal contact are not well developed for 

ecological receptors; consequently, these exposure routes are analyzed qualitatively. 

The measures of ecosystem and receptor characteristics include such characteristics as the 

behavior and location of the receptor and the distribution of a contaminant, both of which may 

affect the receptor's exposure to the contaminant. The typical foraging area of the receptor as 

well as the quality of the habitat in the site have been considered in the estimation of exposure, 

as discussed in Sections 3.6.3.2 and 3.6.3.3. 

3.6.2.6.2 M~asures of Exposure 

Measures of exposure are the amounts, in dosage or concentration, that the receptors are 

hypothesized to receive. These include concentrations of constituents in the impacted media and 

concentrations or dosages of the constituents to which the receptor is exposed. 

Decision rules are specified for evaluating effects on the assessment endpoints. Table 3.6-1 

shows the decision rules that describe the logical basis for choosing among a lternative actions 

for the assessment endpoints based on the results of the measurement endpoints. Together, the 

assessment endpoint, measurement endpoint, and decision rule define the following: 

• An entity (e.g., deer mouse population) 

• A characteristic of the entity (e.g., health of the individuals in the population) 

• An acceptable amount of change in the entity (e.g., loss of no more than 20 percent of a 

population) 

• A decision whether the protection goal is or is not met. 

For soi l exposures, the results of the assessment will be presented in terms of hazard quotients 

(HQs). The HQ is the ratio of the measured or predicted concentration of an ecological COPC to 

which the receptors are exposed in an environmental medium, and the measured concentration 

that adversely affects an organism based on a toxicity threshold. If the measured concentration 

or estimated dose is less than the concentration or dose expected to have the potential to produce 

an adverse effect ( i.e., the ratio of the two is less than I), the risk is considered acceptable 

(protective of the ecological receptor). Any quotient greater than or equal to I indicates that the 

ecological COPC warrants further evaluation to determine the actual likelihood of harm. COCs 
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are selected only after an additional weight-of-evidence evaluation of the conservatism of the 

exposure assumptions, toxicity values, and uncertainties is conducted. 

Due to the ephemeral nature of surface water accumu lation in the drainage ditches and the 

limited exposure of valued ecological receptors to surface water or sediment in the ditches, these 

media are not quantitatively assessed in this ERA. 

3.6.2.6.3 Measures of Ecosystem and Receptor Characteristics 

Section 3.6.3.4 discusses the toxicity reference values associated with the COPCs. Endpoints 

stated in terms of specific ecological receptors or exposure classes (groups of species exposed by 

similar pathways) often require data on the processes that increase or decrease the exposure 

concentration below or above the measured or predicted environmental concentration. Thus, 

some quotients incorporate exposure factors (e.g., dietary soil fractions and bioaccumulation 

factors). Section 3.6.3.3 discusses exposure factors for the site. 

3.6.3 Exposure Assessment 

The exposure assessment evaluates potential exposure of ecological receptors to site-related 

constituents through evaluation of the following: 

• Description of the spatial distribution of CO PCs 

• Description of spatial and temporal distribution of ecological receptors 

• Quantification of exposure that may result from overlap of these distributions 

Each of these components is discussed below. 

3.6.3.l Constituent Distribution 

The extent of measured chemical contamination at the site is restricted to the areas sampled 

within the SEADs-59 and 71. The total combined area of the sites is 2.07 acres, about 0.02 

percent of the I 0,000-acre Depot property. Soil located outside these sites is presumed to be 

relatively clean. 
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The magnitude of constituent exposures that may be experienced by ecological receptors is 

affected by the degree of their spatial and temporal associations with the site, as discussed in the 

following sections. 

3.6.3.2 Receptor Distribution 

A variety of factors may affect the extent and significance of potential exposures. Receptor 

exposures are affected by the degree of spatial and temporal association with the site. For 

example, the receptors' mobility may significantly affect their potential exposures to site-related 

contaminants. Many species may only inhabit the study area during seasonal periods (e.g., 

breeding season, non-migratory periods). Non-migratory species may remain in the vicinity 

throughout the year. These species, particularly those with longer life spans (and usually larger 

home ranges), have the greatest potential duration of exposure. However, species with small 

home range sizes have the greatest potential frequency of exposure. Other factors affecting 

exposures include habitat preference, behavior (e.g., burrowing, rooting, foraging), individual 

home range size (larger home ranges correspond to far less frequent use of study area), and diet. 

Diet is of particular importance in exposure as related to (I) food source availability (larger 

amount of preferred food sources equals a greater potential for receptor usage) and (2) 

bioaccumulative contaminants. Contaminants that bioaccumulate may also tend to biomagnify 

in the food chain. This discussed in more detail in Section 3.6.3 .3. As a result, predatory species 

at higher trophic levels may receive their most significant exposures through their prey. 

However, the possibility of a population of an upper trophic-level predator, or even an individual 

predator, utilizing either SEAD-59 or 71 as a primary source of food is considered extremely 

remote. 

The deer mouse(~ 0.14 acre), short-tailed shrew(~ 0.96 acre), and the American robin(~ 0.4 

acre) each have a typical home range that is less than I acre (EPA, 1993c). SEADs-59 and 71 , 

both encompassing at approximately I acre of land, could constitute I 00 percent of the home 

range of a deer mouse, a shrew, or a robin. 

3.6.3.3 Quantification of Exposure 

Evaluation of the degree to wh ich contaminant and receptor distributions (described in the 

previous two sections) coincide at the site indicated that the deer mouse, the short-tailed shrew, 

and the American robin are each receptors likely to have significant potential exposures to 

COPCs in soi l. 
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To quantify exposures of target receptors to each COPC, a daily intake of each COPC was 

calculated. Conversion of the environmental concentration of each COPC to an estimated dai ly 

intake for a receptor at the site was necessary prior to evaluation of potentially toxic effects. For 

terrestrial animal and avian receptors, calculation of exposure intake rates relied upon 

determination of an organism's exposure to COPCs found in soil. Exposure rates for the target 

receptors were based upon ingestion of contaminants from this medium and also from 

consumption of other organisms. The ERA did not attempt to measure potential risk from 

dermal and/or inhalation exposure pathways g iven the insignificance of these pathways relative 

to the major exposure pathways (e.g., ingestion) and due to the scarcity of data available for 

these pathways. 

The first step in measuring exposure rates for wildlife receptors was the calculation of food 

ingestion rates for the deer mouse, short-tailed shrew, and the robin. The EPA' s Wildlife 

Exposure Factors Handbook (EPA, 1993c) includes a variety of exposure information for a 

number of avian, herptile, and mammalian species. Data are directly available for body weight, 

ingestion rate, and dietary composition of the three selected target receptors. 

The mean body weight of 0.02 kg for the female deer mouse and the maximum food ingestion 

rate of 0.22 g/g-day (0.0044 kg/day) for a non-lactating mouse were used (EPA, 1993c) to 

provide conservative exposure rate calculations for the deer mouse. Similarly, the lowest 

repo11ed mean body weight of 0.0 15 kg and the maximum food ingestion rate of 0.6 g/g-day 

(0.009 kg/day) for a short-tailed shrew were used (EPA, 1993c), to provide conservative 

exposure rate calculations for the short-tailed shrew. The year round average body weight of 

0.077 kg and the average food ingestion rate of 1.205 g/g-day (0.0928 kg/day) for and adult robin 

(EPA, 1993c) were used to estimate exposure rates for the robin. 

The Wildlife Exposure Factors Handbook (EPA, 1993c) also presents average values for intake 

of animal matter and plant matter for the receptors as well as incidental soil ingestion. 

Soil ingestion has been measured at less than 2 percent of diet (Beyer et al., 1994) for 

mammal ian species. As might be expected based on the oppo11unistic habits of mice, the 

proportion of animal to plant matter in the diet varies from around 65 percent animal: 35 percent 

plant to 25 percent animal : 75 percent plant depending on season and region of the country. For 

this ERA, an approximate average of 50 percent animal: 50 percent plant was used, after 
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subtracting the 2 percent for incidental soil ingestion. The dietary intakes calculated for this 

assessment are as follows: 

Total Dietary Intake 

Plant Matter Intake 

Animal Matter Intake 

Incidental Soil Intake 

0.0044 kg food/day 

0.002 l 6 kg plant matter/day 

0.00216 kg animal matter/day 

0.000088 kg soil/day 

The short-tailed shrew is primarily carnivorous, with its diet consisting largely of insects and 

other invertebrates found in the soil. Based on information provided in the Wildlife Exposure 

Factors Handbook (EPA, 1993c), 5.3 percent of the shrew's diet is vegetative, with most of the 

remainder comprised of soil invertebrates. To be conservative in terms of potential 

bioaccumulation, it was assumed that 94.7 percent of the shrew's intake is animal matter (small 

insects, etc.) and none of the intake is soil. Accordingly, the shrew's dietary intakes calculated 

for this assessment are as follows: 

Total Dietary lntake 

Plant Matter Intake 

Animal Matter Intake 

Incidental Soil lntake 

0.009 kg food/day 

0.00048 kg plant matter/day 

0.00852 kg animal matter/day 

0 kg soil/day 

The American robin's diet includes ground dwelling invertebrates, foliage dwelling insects and 

fruits. T he robin's diet varies significantly throughout the year, exhibiting a high insect and 

invertebrate intake in the spring and a high plant material intake characteristic in the fall. 

Averaging the dietary characteristics over these three seasons results in an average invertebrate 

intake of 44 % and an average plant material intake of 56%. Soil ingestion for the American 

woodcock (surrogate species) has been measured at approximately l 0.4 percent of diet (Beyer et 

al., I 994). For this ERA, an approximate average of 44 percent invertebrate: 56 percent plant 

was used, after subtracting the 10.4 percent for incidental soil ingestion. The dietary intakes 

calculated for this assessment are as follows: 

Total Dietary Intake 

Plant Matter Intake 

Invertebrate Matter Intake 

Incidental Soil Intake 

p:\pitlprojeclslscneca\s5971 ecc\decisiondoc\draft\textlscction3.doc 

0.093 kg food/day 

0.0466 kg plant matter/day 

0.0366 kg animal matter/day 

0.0096 kg soil/day 
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A site-specific exposure dose of each COPC was calculated using a food chain uptake model 

consistent with EPA Region IV guidance (EPA, I 995). This algorithm accounts for exposure via 

incidental ingestion of contaminated soil, ingestion of plants grown in contaminated soil, and 

ingestion of lower trophic level animals associated with contamination. The exposure equation 

for soil is as follows: 

EDsoil = [(Cs x SP x CF x Ip)+ (Cs x BAF x Ia) + (Cs x Is)] x SFF / BW 

where: 

EDsoil 

Cs 

SP 

CF 

Ip 

BAF 

la 

Is 

SFF 

BW 

= Soil exposure dose for terrestrial receptor (mg/kg/day) 

RME concentration in soil (mg/kg) 

= Soil-to-plant uptake factor (unitless) 

Plant wet-weight-to-dry-weight conversion factor (unitless) = 0.2 (used 

for SP values based on plant dry weight) 

= Receptor-specific ingestion rate of plant material (kg/day) 

= Constituent-specific bioaccumulation factor (unitless) 

= Receptor-specific ingestion rate of animal material (kg/day) 

Receptor-specific ingestion rate of soil (kg/day) 

= Site foraging factor (unitless) (see explanation below) 

Body weight (kg) 

In evaluating the potential for a contaminant to pose ecological risk, it is important to consider 

its propensity for bioaccumulation although its concentration in an environmental medium may 

be below toxic levels. Therefore, all COPCs were evaluated with regard to their ecological 

persistence and tendency to bioaccumulate. 

Bioaccumulation is the process of absorption and retention of a substance by an organism due to 

both uptake from water (or other surrounding media) and uptake from ingested residues in food, 

soil, and/or sediment. It is quantified by the calculation of a bioaccumulation factor (BAF). 

Bioconcentration is a component of bioaccumulation, accounting only for the process of uptake 

from the surrounding medium (usually water). It is quantified by the calculation of a 

bioconcentration factor (BCF). Both BAFs and BCFs are proportionality constants relating the 

concentration of a contaminant in the tissues of an organism to the concentration in the 

surrounding environment. 

p: Ip i ti pro jects\se neca\s59 71 eccld eci s ion doc Id ra ft\tcx 1\scct ion3. doc June 2001 
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Bioaccumulation and bioconcentration may be a significant component of exposure to COPCs 

for the terrestrial receptors. For the deer mouse, short-tailed shrew, and the robin, 

bioaccumulation was evaluated by means of contaminant-specific soil-to-plant uptake factors 

and BAFs. The soil-to-plant uptake factors were obtained from NRC (1992) for metals and for 

organic compounds by using a regression equation from Travis and Arms (1988). The latter is 

based on the contaminant-specific octanol/water partition coefficient (log Kow). BAFs were 

obtained from the scientific literature. Factors reflecting accumulation of COPCs in earthworms 

were preferentially selected, based on the feeding habits of the deer mouse, shrew, and robin. 

Tables 3.6-2 and 3.6-3 show values for soil-to-plant uptake factors and BAFs. 

A site foraging factor (SFF) is calculated to account for the reasonably expected use of an 

exposure group. Because of the small size of their home ranges (i .e., 0.14 acre) and their year

round residence, mice living at most of the sites could potentially use contaminated areas I 00 

percent of the time. The exposure dose calculations assumed the mouse would be exposed to the 

contaminants at the site in proportion to the size of the site (0.80 to I .26 acres) compared to the 

typical size of a deer mouse foraging area (0.14 acres). Therefore, a SFF of 1 (i.e., all SEADs 

larger than 0. 14 acres in size) was used. Similarly, for the short-tailed shrew whose home range 

is 0.963 acres and who is also a year- round resident, SFFs of 0.83 (SEAD-71) and 1 (SEAD-59) 

were used. Finally, Site Foraging Factors of 0.43 (SEAD-71) and 0.583 were used for the robin 

based on its seasonal residence (7 months out of the year) at the site, and its average territory 

size (i.e., 0.395 acres). 

3.6.3.4 Effects Assessment 

The effects assessment defines and evaluates the potential ecological response to ecological 

CO PCs in terms of the selected assessment and measurement endpoints. The effects assessment 

for soil exposure includes the derivation of toxicity reference values (TR Vs) that are the basis of 

the comparison. Section 3.6.4 uses the results of the toxicity assessment to identify ecological 

COCs and characterize ecological risk. 

For soil, the methodology for assessing the potentially toxic effects of COPCs was based on the 

derivation of a TRY for each COPC. The TRVs were derived to represent reasonable estimates 

of the constituent concentrations that, if exceeded, may produce toxicity effects in ecological 

receptors exposed to soil. Ideally, TRY values would be based on site-specific toxicity data. 

However, in the absence of site-specific data, toxicity data from the literature were used by 

establishing data selection criteria such that TRVs would be as relevant as possible to assessment 
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Receptor Body 

TABLE 3.6-2 
WILDLIFE INTAKE RATES 

Decision Document - SEADs-59 and 71 
Seneca Army Depot Activity 

Trophic Foraging Dietary Breakdown 

Weight (kg) (ll Leve1(2
> Factor(3

> Plant (kg/day) I Animal I Soil (kg/day) 
(kci/dav) 

Deer Mouse 0.020 3 Variable 0.00216 0.00216 

Short-tailed Shrew 0.015 3 Variable 0.00048 0.00852 

American Robin 0.077 3 Variable 0.03658 0.04656 

Notes: 

(1) Body weight of deer mouse based on mean body weight for female deer mouse. 

Body weight of short-tailed shrew based on mean body weight of adult male short-tailed shrew during fall. 
(2) Trophic level: organisms are assigned to trophic levels of 1 (producer). 2 (herbivore), 3 (1st order carnivore), and 4 (top 

carnivore) within the food web. 

(3) Foraging factor: adjustment factor (from Oto 1) based upon an organism's total time of exposure to unit-based contaminants. For 

this preliminary risk assessment stage, the foraging factor was computed as the ratio of SEAD area to the size of the organism's 

home range (ratio not to exceed 1) multiplied by the period of the organism's stay in the area. 

Robin: 

Deer Mouse 

Short-tailed Shrew 

Home Range 

1.1 acre 

0.147 acre 

0.964 acre 

Occupant 

7 months 

12 months 

12 months = 

(site area (acre)/ 1.1) X (7/12) 

(site area (acre)/ 0.147] X (12/1 2) 

[site area (acre)/ 0.964] X (12/1 2) 

SEAD-59 is 1.26 acres. 
SEAD-71 is 0.80 acres. 

Robin SFF = 0.583; Deer Mouse SFF = 1; Short-tailed Shrew SFF = 1 

Robin SFF = 0.43; Deer Mouse SFF = 1: Short-tailed Shrew SFF = 0.83 

(4) Short-tailed shrew is primarily carnivorous and soil ingestion is negligible. 

·source: Wildlife Exposure Factors Handbook, USEPA 1993 and USEPA 1997. 
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TABLE 3.6-3 
ENVIRONMENTAL FATE AND TRANSPORT PROPERTIES 

FOR CHEMICALS OF POTENTIAL CONCERN 
Decision Document - SEADs-59 and 71 

Seneca Anny Depot Activity 

Soll to Plant Transfer Factors (STP) Trophic Level 2 BAF (Invertebrates) 

Constituent logKow ''► STPm I Source BAF 
Yol:11ilr5 
I, I. I-Tric:hloroe1han~ :.n 1 45E•OO Tr,wis & ,.\nm 1988 UlE-01 
Acetone -0 2-' 5.33E•01 Travis & Arms 1988 l 9<1E·OI 
Benzene 2 11 2.34E+OO Travis&. ,..\m1.s 1988 l 4lE---OI 
Carbon Disulfide "' 3.35E+OO Tr,wis & Am1s 19S8 LOOE--00 
Ethylbcnicnt 3P 6.01E-01 Tuvis & Arms 1988 I OOE•OO 
r-.lelhylene chloride I JO 6 86E+OO Tra, is & Arms 1988 l .llE-00 
TetrJchloroe1hene 260 1.22E+OO Tra\'i.S & ,\rms 1988 I OOE-'00 
Toluc-ne 2 50 1.39E+OO Tr.1,is& ,-\ m1s 1988 7.l4E-OI 
Toi31 Xylenes J IS 562E·01 Travis & Arms 1988 600E-OO 
Trkhlo1oc1hene 2 60 1.22E+OO Travis & Amu 1988 6 76E-OI 

3.87E+01 
PAIis 3 87E•01 
2~~ 1e1hyln;iph1.h:tlern: 4 11 1.63E-01 Travis & :\mlS 1988 J 42E-OI 
Actnaphthcne 3 9~ 2 10E-01 Tr:i,·is & Anns 1988 1..i?E-01 

Acenaph1hylene 407 1.72E•01 Tr:,,,is & Arms 19S8 I OOE-00 
:\n1hraccne .. "'~ 1.04E-01 Travis & Arms 1988 5 I0E-0:? 
Ben1~3)anth13cene ! 90 151E·02 Tr:i,is & Anns 19S8 I 25£-01 
Benzot.1Jp} rem! o OJ 1 25E-02 t.:SEP.s 199J J !OE-00 
BenlO(b)0uor an1hene 6 ~7 6.17E-03 Tra,is & Arms 1988 J lOE-01 
Benzo(ghi }perylent 7 10 305E-03 Tta"is &. Arms 1988 l JOE-01 
0cnw(k)fluoranthcnt' 6 8 ) 4.25E-03 TQ, is & ,\rms 1988 1 SJE-01 
Chrysene ~ 61 2 22E-02 Tf3, is & Am1s l 988 I 7lE•OI 
Oibenzta.h)anthcac:enc t:>36 8 16E-03 lfJ\ is & Arms 198S 1 7!E-OI 
f luoran1htnt ~ 1~ 3 72E-02 TrJ\ is & .•\rms 1988 7 9,E-01 
Fluorene J 18 1.49E-01 lr3, is & Am1s 198S l 4,E-01 
lndcno( I • .:?,3-cd)pyre:nt' 770 1 37E-03 Tra, is k Anns l 9SS J IQE,01 
Naph1h.1Jene J 36 4.43E-01 Tr3,•is & Anns 1988 l 4,E,01 
Phtnan1hrtnc 4 46 102E-01 Tr3,iS & .-\ nns 19SS l.2:?E-01 
Pyrene S 09 4.43E-02 Tr3, is & Arms 1988 9 20E·02 

Mmh·ols 
-i-\leth~·Jphenol I 04 2 93E+OO Tu,is k .-\rms 1988 I OOE-00 
8 ts( 2 · e1hylhexyl lph1hal .11e J ,O ! IOE-Ol VSEP . .\ 199_. I 20E-OI 
Burrlbcn~·lphth3l3te 478 I OOE--00 dcfauh I OOE--00 
Ca,bazolc- I 00 I OOE•-00 def:Juh I I ~E-0~ 
Oibeniofuran J 17 I /IE-01 Tf3\' iS k Arms 1988 I OOE-00 
Die1hylJ)h1haJa1e ' 7 l4E-OI Tr3,is & .\rms 1988 I 17E-0~ 
Oi-n-burylph1hal.1u! -l 57 S 8JE-o; Trads & :\rms 1988 I 2SE·OI 
Di-n-ocrylph1h;1J:ue 910 I 60E-04 L'SEPA 199J -1 90E--03 
l'henol I JS ; JOE--00 T1a,1s &. . .\rms 1988 I OOE-00 

Prs1iritJu 
4.4'·DDD .<- 99 I JJf.Q; Tr3\iS & . .\rms 198S I OOE-01 
4 4•.ooE 5 77 I 79E-O; Tl3\IS & .•\m1s 1988 1 ~OE-0: 
4 4'-DDT ~ 9(1 I OOE·O; t.:SEPA 1994 1 ooe.01 
Aldrin ~ ~:! I OOE-0= t:SEPA 1994 3 ~OE-00 
olpho-BHC" •:-:-, l OOE-01 Bell 1991 I OOE-00 
ilpha-Chlardme 5 QJ I .-5E-02 Tr:n·is & • .\nns 19SS 2-t0E-01 
Aroclo r-1:~.a 6 ,- 7 0~E-03 Tra,is & .-\r1ns 1'1SS 4 !OE-00 
del1a-OHC" 4 14 l OOE,0 1 Bell 1991 : S0E-02 
Dieldrin 461 I lOE•OI t:SEPA 1994 J 70E-O, 
Endosulfan I 3 ~~ J J4E,Ol Tra\lS & Arms 1988 2 ~0E-01 
Endosulfan II 3 62 3 IJE-01 Tra,is & Arms 1988 l ~0E-01 
Endos.ulfan sulfa1e 366 : 97E-OI Trn\ls &. Arms 19SS ? lOE·Ol 
Endrin -t 50 ~ S0E-02 liSEP.-\ 199J I SOE-01 
Endrin l,.e1one 5 06 2 20E-O: t:SEPA 199! I SOE•OI 
gamma-BHC tlmdanc) 3 61 4 OOE,01 Bell 199: J OJE-O: 
garnm3-Chlord:im: 600 .? -'OE-O: L'SEP.-\ 199J lchlord:u,e as sunog:ut." 2-l0E-Ol 
Hept:ichlor ~ .l,,l 4 90E-o: l:SEP., 1\l'l• l 40E-01 
Hcp1achlo1 cpoxide ; ' 7 OOE,OZ l:SEPA 191)~ I JOE-01 

M, t~ls 
Antimony SA I JOE.OJ SRC 199: 4 JOE--00 
Beryllium S'A I OOE-O: SR(" 199: I 90E-OI 
Chromium S.\ 7 ~0E-03 SR(" 199: 7 J!E-01 
Copper S .-\ 4 OOE-01 SRC" 199, 6 8,E-01 
Iron s., 4 OOE-OJ r-.:RC 199~ ~ OOE-O: 
Le:td SA l SOE-OJ :SllC 199: l IOE-00 
~l:ini;:me.se :-,.·_., ~ 60E-OI SR, 199: I OOE-00 
~lercur: S.-\ 9 OOE-01 ~RC 1991 2 J0E-01 

S'ic:kel S.-\ ; SOE-01 SRC 199: l 60E-OI 
Selenium s., 6WE-OO t.:SEPA 199; ; OOE-00 
Sodium S.-\ I OOE-00 Deflluh I OOE-00 
Zinc S.-\ I 40E--OO :-:RC" 199: 990E-OO 

I l01;:ui1hn11i: ,alu<' or oc10nol•,u1cr p:irtition cocni.:ic,u ~l0n1~0inc~ J U .:ind L ~t \\ ell.om. G10und,,:i1c:r Cncmi-:.1ls lksl.: Reference l•JK'J 

! Sail 10 pb nt upt.:al.(' fa~ IDI 

;i Bi~.:cum~l.11ion fac1or 

I Source 

Sample el al 1996 
Sample ti al 1996 
Sample el al 1996 
Default 
dcfaul1 

Sample ti al 1996 
dcfoul1 
San1plc e1 ;ii 1996 
ATSDR 1990 
s~mple el al 1996 

Beyer 1990 

Btycr 1990(D . .\P assurroj;3le) 
defauh 
Beyer 1990 
Beytr 1990 
L'SEPA 1994 
Btyc-r 1990 
Beyer 1990 

Beyer 1990 
BeyN 1990 
Beyer 1990 
Bey("r 1990 

Beyer 1990 
Btytr 1990 

Beyer 1990 
Btytr 1990 
Beyer 1990 

dtfaul1 
USEP.S 1994 
dtfauh 
AQ111R1. l'1'17 

defouh 
AQl.,lRE 1997 
L"SEl1A 199-l (BEHJ1 35 surroga1e1 
USEPA 1994 
defauh 

l,'.SEPA 19').t (DDT JS sunop1eJ 
.\ 1tnzie C'I a.I 199= 

USEPA 199J 
t:SEPA 199J 
dcfauh 
L:SEP.-\ 199-1 (thlord;ine as suiroyate) 
t.:SEP.\ 1994 
AQUIRE 1997 
t:SEP.s 19QJ 
\ lcniie cl Jl 199: 
Menzie e1 al I 99.2 (tndosutfan I as suno~a1e) 
~ 1enzie e1 al 1992 (tndosulf:m 1 ~ surt0£<lle) 
USEP,\ 1994 
US EPA 199-' (endtin as. suu o_gue) 
S.1111ple e1 a.1 1996 
liSEPA 199-t (thlordlllc as surrogate) 
t:SEPA 1994 
USEP.s 199J 

AQl.,lRE 1997 
i\Qt.:IRE 1997 
B eyer and Crom~nie 1987 

.\1..\ ti .al 1983 
Ash ond L« 1980 
~1.,\e1:tl 198) 
Oda.uh 
t.;SEPA 1994 
ATSDR 199: 
Beyer & CromMlle. 1987 
Default 
Be-,·er & Cro,mu,ie. 19S7 

Pog~ I ol 1 
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endpoints for this site. Furthermore, the conservativeness of the TR Vs was reinforced by using 

the lowest available, appropriate toxicity values and modifying them by uncertainty factors when 

necessary. The derivation of TRVs for mammals and soil is shown in Table 3.6-4. The 

derivation of TR Vs for birds and soil is shown in Table 3.6-5. 

The toxicity benchmarks used as effects thresholds for the evaluation of the assessment endpoint 

(maintenance of healthy populations of small mammals or birds) are based on NOAELs for test 

organisms (Sample et al., 1996). The NOAEL (no observed adverse effect level) is the highest 

exposure concentration at which no harmful effects were observed. Use of the NOAEL as the 

toxicity benchmark is more conservative than use of the LOAEL (lowest observed adverse effect 

level). Exposure of receptors to the LOAEL has been predicted to translate into less than 20 

percent reduction in population size (Suter et al., 1994) or Lowest Observed Effects 

Concentrations. 

For the selected receptors, the order of taxonomic preference when choosing TRVs was data 

from studies using: I) native species potentially present at the site; or 2) proxy species, such as 

commonly studied laboratory species. The preferred toxicity test endpoint was the NOAEL from 

an appropriate chronic study for non-lethal or reproductive effects. When NOAEL values were 

not available, LOAELs for were used, as available. Values based on chronic studies were 

preferred. Studies were considered to provide chronic toxicity data if conducted for a minimum 

duration of I year. Studies longer than acute but shorter than chronic are considered subchronic. 

Studies shorter than 90 days were considered acute. Studies on developmental effects were 

considered chronic if conducted during a critical gestation period. 

The toxicity values selected by this approach were modified through the application of 

uncertainty factors, as applicable, to derive a TRY for each COPC. The TRVs represent 

NOAELs with uncertainty factors incorporated for toxicity information derived from studies 

other than chronic studies and studies on species other than the receptors selected for this risk 

assessment. Where on ly a LOA EL was available, an uncertainty factor of IO was applied, as 

recommended by EPA Region TI, to represent a surrogate NOAEL. In addition, where toxicity 

information for a surrogate contaminant was used, an uncertainty factor of IO was applied. 

Uncertainty factors were applied by dividing the initial toxicity value by the product of the 

necessary uncertainty factors. Uncertainty factors are listed in Tables 3.6-4 and 3.6-5 with the 

TRVs developed for soil COPCs. 
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Test 
Constituent Organism 

Volatile Organics 

1, 1.1-Trichloroethane mouse 

Acetone rat 

Benzene mouse 

Carbon disulfide rat 

Ethylbenzene rat 

Methyl ethyl ketone rat 

Methylene chloride rat 

Tetra ch loroelhene mouse 

Toluene mouse 

Total Xylenes mouse 

T rich loroethene mouse 

Semivolatile Organics 

2-Methylnaphlhalene mouse 

4-Methylphenol mink 

Acenaphthene mouse 

TABLE 3.6-4 
NOAEL TOXICITY REFERENCE VALUES - MAMMALS 

Decision Document - SEADs-59 and 71 
Seneca Army Depot Activity 

Effect Dose 
Endpoint/Duration/Effect Source (mg/kg/day) 

NOAEL, oral in water, 2 gen, crit lifestage, Sample et al. 1000.00 
reproduction 1996 
NOAEL, gavage, 90-day, liver and kidney Sample et al. 100.00 
damage 1996 
LOAEL, oral gavage, days 6-12 gestation Sample et al. 263.60 
crit. lifestage, reproduction 1996 
LOAEL, oral gavage, 1-1 4 days, hepatic ATSDR 1996 3.00 
effects 
LD50, gavage, 1 day, survival ATSDR 1990 4730.00 

NOAEL, water, 2 generations, reproduction Sample et al. 1771.000 
1996 

NOAEL. water, 2 years, liver histology Sample el al. 5.85 
1996 

NOAEL, corn oil o,ral gavage, 6 wks, IRIS. 1988 14.00 
hepatotoxicitv 
LOAEL, gavage, day 6-12 gestation crit. Sample et al. 260.00 
lifestaoe, reproduction 1996 
NOAEL, gavage, day 6-15 gestation crit. Sample el al. 2.10 
lifeslage, reproduction 1996 

LOAEL. oral gavage, 6 wks, hepatotoxicity Sample el al. 7000 
1996 

LOAEL, diet, 81 wks., respitory (naphthalene ATSDR 1995 71 .60 
used as surrogate) 

NOAEL, diet, 6 mos. crit. lifestage, Sample et al. 219.20 
reproduction 1996 
(Methylphenol, 2- (o-cresol) as surrogate) 

LOAEL, oral gavage, 13wk, hepatic effects ATSDR 1995 175.00 

p:\pit\projects\seneca\s59 71 ecc\risk\sead-59\ecologic\Rodent 1. xlslprint NOAE L 

Endpoint Study Total TR\r21 
CF111 Duration CF<11 CF<1 l (mg/kg/day) 

1 1 1 1000.00 

1 10 10 10.00 

10 1 10 26.36 

10 10 100 0.03 

10 10 100 47.30 

10 1 10 177.100 

1 1 1 5.85 

10 1 10 1.40 

10 1 10 26.00 

1 1 1 2.10 

10 1 10 7.00 

10 1 10 7.16 

1 1 1 219.20 

10 10 100 1.75 
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Test 
Constituent Organism 

Acenaphthylene mouse 

Anthracene mouse 

Benzo(a)anthracene mouse 

Benzo(a)pyrene mouse 

Benzo(b )fluoranthene mouse 

Benzo(ghi)perylene mouse 

Benzo(k)fluoranthene mouse 

Benzoic Acid rat 

bis(2-ethylhexyl)phthalate mouse 

Butylbenzylphthalate rat 

Carbazole 

Chrysene mouse 

TABLE 3.6-4 
NOAEL TOXICITY REFERENCE VALUES - MAMMALS 

Decision Document - SEADs-59 and 71 
Seneca Army Depot Activity 

Effect Dose 
Endpoint/Duration/Effect Source (mg/kg/day) 

LOAEL. oral intubation. gestation days 7-16 Sample et al. 1000 
(crit. lifestage), reproduction (benzo(a)pyrene 1996 
used as surrogate) 
NOAEL, oral gavage, 13 wks., hepatic effects ATSDR 1995 1000.00 

LOAEL, oral intubation, gestation days 7-16 Sample et al. 1000 
crit. lifestage, reproduction (benzo(a)pyrene 1996 
used as surrogate) 

LOAEL, oral intubation, gestation days 7-16 Sample et al. 1000 
crit. lifestage, reproduction 1996 

LOAEL, oral intubation, gestation days 7-16 Sample et al. 1000 
crit. lifestage, reproduction (benzo(a)pyrene 1996 
used as surrogate) 

LOAEL, oral intubation, gestation days 7-16 Sample et al. 10.00 
crit. lifestage, reproduction (benzo(a)pyrene 1996 
used as surrogate) 

LOAEL, oral intubation. gestation days 7-16 Sample et al. 10.00 
crit. lifestage, reproduction (benzo(a)pyrene 1996 
used as surrogate) 

NOAEL, diet, assume acute US EPA (IRIS) 80.00 
1996 

NOAEL, diet, 105 days crit. lifestage, Sample et al. 18.33 
reproduction 1996 

NOAEL, diet. 6 months, increased liver-to- IRIS, 1993 159.00 
body-weight and liver-to-brain-weight ratios. 

No data available 

LOAEL, oral intubation, gestation days 7-16 Sample et al. 10.00 
crit. lifestage, reproduction (benzo(a)pyrene 1996 
used as surrogate) 

p:lpit\projectslsenecals5971 ecclrisklsead-59\ecologic\Rodent 1 . xlslprint NOAEL 

Endpoint Study Total TRvi2l 

CF1' 1 Duration CF''1 CF''1 (mg/kg/day) 

10 1 10 1.00 

1 10 10 100.00 

10 1 10 1.00 

10 1 10 1.00 

10 1 10 1.00 

10 1 10 1.00 

10 1 10 1.00 

1 10 10 8.00 

1 1 1 18.33 

10 1 10 15.90 

no data 

10 1 10 1.00 
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Test 
Constituent Organism 

Dibenz(a.h)anthracene mouse 

Dibenzofuran mammal 

Diethylphthalate mouse 

Di-n-butylphthalate mouse 

Di-n-octylphthalate mouse 

Fluoranthene mouse 

Fluorene mouse 

lndeno(1,2,3-cd)pyrene mouse 

Naphthalene mouse 

Phenanthrene mouse 

Phenol rat 

Pyrene mouse 

Pesticides/PCBs 

TABLE 3.6-4 
NOAEL TOXICITY REFERENCE VALUES - MAMMALS 

Decision Document - SEADs-59 and 71 
Seneca Army Depot Activity 

Effect Dose 
Endpoint/Duration/Effect Source (mg/kg/day) 

LOAEL, oral intubation, gestation days 7-16 Sample etal. 1000 
crit. lifestage, reproduction (benzo(a)pyrene 1996 
used as surrogate) 

No data available 

NOAEL, diet, 105 day crit. lifestage, Sample et al. 4583.00 
reproduction 1996 

NOA EL, diet, 105 days crit. lifestage, Sample et al. 550.00 
reproduction 1996 

NOAEL, diet, 105 days crit. lifestage, Sample et al. 18.33 
reproduction (BEHP as surrogate) 1996 

LOAEL, oral gavage, 13 wks., hepatic effects ATSDR 1995 125.00 

LOA EL, oral gavage, 13 wks., hepatic effects ATSDR 1995 125.00 

LOAEL, oral intubation, gestation days 7-16 Sample et al. 10.00 
crit. lifestage, reproduction (benzo(a)pyrene 1996 
used as surrogate) 

LOAEL, diet, 81 wks., respitory ATSDR 1995 71.60 

LOAEL, oral intubation, gestation days 7-16 Sample et al. 10.00 
crit. lifestage, reproduction (benzo(a}pyrene 1996 
used as surrogate) 

NOAEL, gavage, gestation days 6-15, IRIS, 1990 60.00 
reduced fetal body weight 

LOAEL, oral intubation, gestation days 7-1 6 Sample et al. 10.00 
crit lifestage, reproduction (benzo(a)pyrene 1996 
used as surrogate) 

p·\pitlprojectslsenecals5971 ecc\risklsead-59\ecologic\Rodenl 1.xlslprint NOAEL 

Endpoint Study Total TRvl21 
CF111 Duration cF<11 CF<11 (mg/kg/day) 

10 1 10 1.00 

-- no data 

1 1 1 4583.00 

1 1 1 550.00 

1 1 1 18.33 

10 10 100 1.25 

10 10 100 1.25 

10 1 10 1.00 

10 1 10 7.16 

10 1 10 1.00 

1 1 1 60.00 

10 1 10 1.00 
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Constituent 

beta-BHC 

4.4'-DDD 

4.4'-DDE 

4,4'-DDT 

Aldrin 

alpha-BHC 

alpha-Chlordane 

Aroclor-1254 

delta-BHC 

Dieldrin 

Endosulfan I 

Endosulfan II 

Endosulfan sulfate 

Endrin 

Endrin ketone 

gamma-BHC (Lindane) 

Test 
Organism 

rat 

rat 

rat 

rat 

rat 

rat 

mouse 

TABLE 3.6-4 
NOAEL TOXICITY REFERENCE VALUES - MAMMALS 

Decision Document - SEADs-59 and 71 
Seneca Army Depot Activity 

Effect Dose 
Endpoint/Duration/Effect Source (mg/kg/day) 

NOAEL. diet, 4 generations. reproduction Sample et al. 1.60 
(BHC-mixed isomers) 1996 
NOAEL, diet, 2 year cril. lifestage, Sample et al. 0.800 
reproduction (DDT used as surrogate) 1996 
NOAEL. diet, 2 year crit. lifestage, Sample et al. 0.800 
reproduction (DDT used as surrogate) 1996 

NOAEL. diet. 2 year crit. lifestage, Sample et al. 0.800 
reproduction 1996 

NOAEL. diet, 3 generations, reproduction Sample et al. 0.20 
1996 

NOAEL. diet, 4 generations. reproduction Sample et al. 1.60 
(BHC-mixed isomers used as surrogate)) 1996 

NOAEL, diet. 6 generations. reproduction Sample et al. 4.58 
(total chlordane used as surrogate) 1996 

oldfield mouse LOAEL, diet. 12 mos. crit. lifestage, Sample et al. 0.68 
reproduction 1996 

rat NOAEL, diet, 4 generations, reproduction Sample et al. 1.60 
(BHC-mixed isomers) 1996 

rat LOAEL. diet, 3 yr. crit. lifestage, reproduction. Sample et al. 0.200 
1996 

rat NOAEL. oral intubation, 30 days, Sample et al. 1.50 
reproduction (endosulfan used as surrogate) 1996 

rat NOAEL, oral intubation. 30 days, Sample et al. 1.50 
reproduction (endosulfan used as surrogate) 1996 

rat NOAEL, oral intubation, 30 days, Sample et al. 1.50 

reproduction (endosulfan used as surrogate) 1996 
mouse LOAEL. diet. 120 days crit. lifestage, Sample et al. 0.92 

reproduction 1996 
mouse LOAEL, diet, 120 days, crit. lifestage, Sample et al. 0.92 

reproduction (endrin used as surrogate) 1996 
rat NOAEL. diet, 3 generations. reproduction. Sample et al. 8.00 . --

p:lpit\projects\seneca\s5971ecc\risk\sead-59\ecologic\Rodenl1 .xls\print NOAEL 

Endpoint Study Total TR\r21 

CF111 Duration CF111 CF111 (mg/kg/day) 

1 1 1 1.60 

1 1 1 0.800 

1 1 1 0.800 

1 1 1 0.800 

1 1 1 0.20 

1 1 1 1.60 

1 1 1 4.58 

10 1 10 0.07 

1 1 1 1.60 

10 1 10 0.020 

1 1 1 1.50 

1 1 1 1.50 

1 1 1 1.50 

10 1 10 0.09 

10 1 10 0.09 

1 1 1 8.00 
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Test 
Constituent Organism 

gamma-Chlordane mouse 

Heptachlor mink 

Heptachlor epoxide mink 

Metals 

Aluminum mouse 

Antimony mouse 

Beryllium rat 

Chromium rat 

Cobalt ra t 

Copper rat 

Iron rat 

Lead rat 

Manganese rat 

Mercury mouse 

Nickel rat 

Selenium rat 

Sodium 

Zinc rat 

TABLE 3.6-4 
NOAEL TOXICITY REFERENCE VALUES - MAMMALS 

Decision Document • SEADs-59 and 71 
Seneca Army Depot Activity 

Effect Dose 
Endpoint/Duration/Effect Source (mg/kg/day) 

NOAEL, diet, 6 generations, reproduction Sample et al. 4.58 
·---

LOAEL, diet, 181 days crit. lifestage, Samp1e~t al. 1.00 
reproduction 1996 

LOAEL, diet, 181 days crit. lifestage, Sample et al. 1.00 
reproduction (heptachlor as surrogate) 1996 

NOAEL, water, 3 generations, reproduction Sample et al. 1,93 

LOAEL, water, lifetime, longevity Samp1~llt al. 1.25 

NOAEL, water, lifetime, weight and longevity Samp1~llt al. 0.66 

NOAEL, water, 1 year, physiological Samp1~llt al. 3.28 
1996 

NOAEL, diet, 69 days, behavioral ATSDR 1992 5.00 

NOAEL, diet, 13 wks., gastrointestinal effects ATSDR 1990 14.00 

LD50, oral, survival RTECS 1994 2550.00 

NOAEL, diet, 3 generations. reproduction Sample et al. 8.00 
1996 

NOAEL, diet. 244 days crit. lifestage, Sample et al. 88.00 
reproduction 1996 
NOAEL, diet, 20 mo., mortality, liver and Sample et al. 13.20 
kidney histology, reproduction 1996 
NOAEL, diet, 3 generations, reproduction Sample et al. 40.00 

1996 

NOAEL, water, 1 yr througth 2 generations, Sample et al. 0.20 
reproduction 1996 
No data available 

NOAEL, diet, day 1-16 of gestation crit. Sample et al. 160.00 
lifestage, reproduction 1996 

p:lpitlprojectslsenecals59 71 ecclrisklsead-59\ecologic\Rodent 1 . xlslprint NOA EL 

Endpoint Study Total TRvi2l 
CF11

> Duration CF11
> CF111 (mg/kg/day) 

1 1 1 4.58 

10 1 10 0.10 

10 1 10 0.10 

1 1 1 1.93 

10 1 10 0.13 

1 1 1 0.66 

1 1 1 3.28 

1 10 10 0.500 

1 10 10 1.40 

10 10 100 25.50 

1 1 1 8.00 

1 1 1 88.00 

1 1 1 13.20 

1 1 1 40.00 

1 1 1 0.20 

-- no data 

1 1 1 160.00 
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Test 
Constituent Organism 

Notes: 

TABLE 3.6-4 
NOAEL TOXICITY REFERENCE VALUES - MAMMALS 

Decision Document - SEADs-59 and 71 
Seneca Army Depot Activity 

Effect Dose 
Endpoint/Duration/Effect Source (mg/kg/day) 

(1) CF= conversion factor. Conversion factors - endpoint (non-NOAEL = 10) and study duration (non-chronic = 10) 
(2) The toxicity reference value was derived by dividing the effect dose by the total conversion factor. 
(3) This table includes TRV factor information available from Parsons ES-Tampa current database (8/99). 

Endpoint Study Total 
CFI11 Duration CF111 CF111 

(4) V = Volatile (MW<200, H>1 E-05): SV = Semi-Volatile; PAH = Polynuclear Aromatic Hydrocarbon; PES = Pesticide; PCB= Polychlorinated Biphenyl: ING = Inorganic 

TRV21 

(mg/kg/day) 

(5) Mammals: acute= <90days, subchronic = 90days -1yr, chronic= >1yr. Birds: acute= <18days, subchronic = 18days - 10wks, chronic= >10wks. Source: Sample et al. 1996 
If the study is during a critical life stage (gestation or development), the study may be considered a chronic exposure. 

(6) The product of the appropriate uncertainty factors from each uncertainty category becomes the total uncertainty factor applied to develop the constituent-specific TRV. 
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Constituent Test Organism 

Volatiles 

1, 1, 1-Trichloroethane 

Acetone Japanese quail 

Benzene 

Carbon Disulfide 
Ethylbenzene 
Methyl ethyl ketone 
Methylene chloride 
Tetrachloroethene 
Toluene 

Total Xylenes Japanese quail 
Trichloroethene 

Semivolatiles 

2-Methylnaphthalene mallard 
red-winged 

4-Methylphenol blackbird 

Acenaphthene mallard 

Acenaphthylene mallard 

Anthracene 
mallard 

Benzo( a )a nth racene chicken 

Benzo(a)pyrene chicken 

TABLE 3.6-5 
NOAEL TOXICITY REFERENCE VALUES - BIRDS 

Decision Document - SEADs-59 and 71 
Seneca Army Depot Activity 

Effect Dose 
Endpoint/Duration/Effect Source (mg/kg/day) 

No data available 
Hill and Camardese 

NOAEL, 14-day old, diet, 5 days, survival 1986 6.10E+03 

No data available 
No data available 
No data available 
No data available 
No data available 
No data available 
No data available 
NOAEL, 14-day old chicks, diet, 5 days, Hill and Camardese 
survival 1986 3.06E+03 
No data available 

LOAEL, diet. 7 months, physiological 
(mixed PAHs used as surrogate) Eisler 1987 2.85E+02 

LOSO, single gavage, survival Schafer et al. 1983. 2.06E+01 

NOAEL, diet, 7 months, physiological 
(mixed PAHs used as surrogate) Eisler 1987 1.00E+03 

NOAEL, diet, 7 months, physiological 
(mixed PAHs used as surrogate) Eisler 1987 1.00E+03 

NOAEL, diet, 7 months, physiological 
(mixed PAHs used as surrogate) Eisler 1987 1.00E+03 
Subchronic NOAEL, Fertility and 
malformations (benzo(a)pyrene used as Rigdon and Neal 
surrogate) 1963 4.00E+01 

Subchronic NOAEL, fertility and Rigdon and Neal 
malformations 1963 4.00E+01 

p:lpitlprojectslseneca\s5971 eeclrisk ISead-59\ecologicallbird .xlsPrinl N OAE L 

Study 
Endpoint Duration Total TRV2 

CF1 CF1 CF1 (mg/kg/day) 

no data 

1 10 10 6.10E+02 

no data 
no data 
no data 
no data 
no data 
no data 
no data 

1 10 10 3.06E+02 
no data 

10 1 10 2.85E+01 

10 10 100 2.06E-01 

1 1 1 1.00E+03 

1 1 1 1.00E+03 

1 1 1 1.00E+03 

1 1 1 4.00E+01 

1 1 1 4.00E+01 
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Constituent Test Organism 

Benzo(b )fluoranthene chicken 

Benzo(ghi)perylene chicken 

Benzo(k)fluoranthene chicken 
red-winged 

Benzoic acid blackbird 

Bis(2-ethylhexyl)phthalate 
ringed dove 

Butylbenzylphthalate 
Carbazole 

Chrysene chicken 

Dibenz(a,h)anthracene chicken 
red-winged 

Oibenzofuran blackbird 

Diethylphthalate ringed dove 

Di-n-butylphthalate ringed dove 

Di-n-octylphthalate ringed dove 

Fluoranthene chicken 

TABLE 3.6-5 
NOAEL TOXICITY REFERENCE VALUES - BIRDS 

Decision Document - SEADs-59 and 71 
Seneca Army Depot Activity 

Effect Dose 
Endpoint/Duration/Effect Source (mg/kg/day) 

Subchronic NOAEL. Fertility and 
malformations (benzo(a)pyrene used as Rigdon and Neal 
surrogate) 1963 4.00E+01 
Subchronic NOAEL. Fertility and 
malformations (benzo(a)pyrene used as Rigdon and Neal 
surrogate) 1963 4.00E+01 
Subchronic NOAEL, Fertility and 
malformations (benzo(a)pyrene used as Rigdon and Neal 
surrogate) 1963 4.00E+01 

LOSO, single gavage, survival Schafer et al. 1983. 2.14E+01 

NOAEL. diet. 4 wks. crit. lifestage, 
reproduction Sample et al. 1996 1.10E+00 
No data available 
No data available 
Subchronic NOAEL, Fertility and 
malformations (benzo(a)pyrene used as Rigdon and Neal 
surrogate) 1963 4.00E+01 
Subchronic NOAEL. Fertility and 
malformations (benzo(a)pyrene used as Rigdon and Neal 
surrogate) 1963 4.00E+01 

LCS0, diet, 18 hours, survival Schafer et a I. 1983. 2.18E+01 
NOAEL, diet. 4 wks. crit. lifestage, 
reproduction (di-n-butyl-phthalate used as 
surrogate) Sample et al. 1996 1.10E-01 
NOAEL, diet. 4 wks. crit. lifestage, 
reproduction Sample et al. 1996 1.10E+00 
NOAEL, diet, 4 wks. crit. lifestage, 
reproduction (BEHPas surrogate) Sample et al. 1996 1.10E+00 
Subchronic NOAEL, Fertility and 
malformations (benzo(a)pyrene used as Rigdon and Neal 
surrogate) 1963 4.00E+01 

p:lpit\projects\seneca\s5971 eec\risk\Sead-59\ecolog ical\bird.x lsPrinl NOA EL 

Study 
Endpoint Duration Total TRV2 

CF1 CF1 CF1 (mg/kg/day) 

1 1 1 4.00E+01 

1 1 1 4.00E+01 

1 1 1 4.00E+01 

10 10 100 2.14E-01 

1 1 1 1.10E+00 
no data 
no data 

1 1 1 4.00E+01 

1 1 1 4.00E+01 

10 10 100 2.18E-01 

1 10 10 1.10E-02 

1 10 10 1.10E-01 

1 1 1 1.10E+00 

1 1 1 4.00E+01 
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Constituent Test Organism 

Fluorene mallard 

lndeno(1,2,3-cd)pyrene chicken 

Naphthalene mallard 

Phenanthrene mallard 
Phenol 

Pyrene 
chicken 

Pesticides 

4,4'-DDD Japanese quail 

4.4'-DDE Japanese quail 
4.4'-DDT Japanese quail 

A ldrin mallard 

alpha-BHC Japanese quail 
red-winged 

alpha-Chlordane blackbird 
red-winged 

alpha-Chlordane blackbird 

Aroclor-1254 chicken 

delta-BHC Japanese quail 

TABLE 3.6-5 
NOAEL TOXICITY REFERENCE VALUES - BIRDS 

Decision Document - SEADs-59 and 71 
Seneca Army Depot Activ ity 

Effect Dose 
Endpoint/Duration/Effect Source (mg/kg/day) 

LOAEL, d iet, 7 months, physiological 
(mixed PAHs used as surrogate) Eisler 1987 2.85E+02 
Subchronic NOAEL, Fertility and 
malformations (benzo(a)pyrene used as Rigdon and Neal 
surrogate) 1963 4.00E+01 
LOAEL, diet, 7 months. physiological 
(mixed PAHs used as surrogate) Eisler 1987 2.85E+02 
LOAEL, diet, 7 months, physiological 
(mixed PAHs used as surrogate) Eisler 1987 2.85E+02 
hln. rl.:,t::, ~ .. ~;l~hlo "'-·""'· __ ,., 
malformations (benzo(a)pyrene used as Rigdon and Neal 
surrogate) 1963 4 00E+01 

NOAEL, diet, 10 week, reproduction (DDT 
used as surrogate) Sample et al. 1996 5.60E-01 
NOAEL, diet, 12 wks, reproduction, liver 
effects Sample et al. 1996 5.60E-01 
NOAEL, diet, 10 week, reproduction Sample et al. 1996 5.60E-01 
LOAEL, diet, 30 days, cumulative toxicity, 
mortality Hudson et al. 1984 5.00E+00 
NOAEL, diet, 90 days critical lifestage, 
reproduction (BHC-mixed isomers used 
as surrogate) Sample et al. 1996 5.60E-01 
NOAEL, diet, 84 days, survival (total 
chlordane used as surrogate) Sample et al. 1996 2.14E+00 
NOAEL, diet, 84 days, survival (total 
chlordane used as surrogate) Sample et al. 1996 2.14 
NOAEL, egg production, hatchability, multi 
generation Lillie et al. 1974 0.98 
NOAEL, diet, 90 days critical lifestage, 
reproduction (BHC-mixed isomers used 
as surrogate) Sample et al. 1996 0.56 

p·\pitlprojectslsenecals5971 eeclriskl Sead-59\ecologicallbird.xlsPrint NOAEL 

Study 
Endpoint Duration Total TRV2 

CF1 CF1 CF1 (mg/kg/day) 

10 1 10 2.85E+01 

1 1 1 4.00E+01 

10 1 10 2.85E+01 

10 1 10 2.85E+01 
no data 

1 1 1 4.00E+01 

1 10 10 5 60E-02 

1 10 10 5.60E-02 
1 10 10 5.60E-02 

10 1 10 5.00E-01 

1 1 1 5.60E-01 

1 1 1 2.14E+00 

1 1 1 2.14 

1 1 1 0.98 

1 1 1 0.56 
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Constituent Test Organism 

delta-BHC Japanese quail 

Dieldrin barn owl 

Endosulfan I gray partridge 

Endosulfan II gray partridge 

Endosulfan sulfate gray partridge 

Endrin screech owl 

Endrin ketone mallard 

gamma-BHC (Lindane) mallard 
red-winged 

gamma-Chlordane blackbird 
Heptachlor mallard 
Heptachlor epoxide mallard 

Metals 
Antimony 
Beryllium 

Chromium black duck 

Copper chicken 
Iron 

Lead Am Kestrail 

TABLE 3.6-5 
NOAEL TOXICITY REFERENCE VALUES - BIRDS 

Decision Document - SEADs-59 and 71 
Seneca Army Depot Activity 

Effect Dose 
Endpoint/Duration/Effect Source (mg/kg/day) 

NOAEL. diet. 90 days critical lifestage, 
reproduction (BHC-mixed isomers used 
as surrogate) Sample et al. 1996 0.56 
NOAEL, diet, 2 yr. crit. lifestage, 
reproduction. Sample et al. 1996 0.077 
NOAEL, diet. 4 wks crit. lifestage, 
reproduction (endosulfan as surrogate) Sample et al. 1996 10 
NOAEL, diet, 4 wks crit. lifestage, 
reproduction (endosulfan used as 
surrogate) Sample et al. 1996 10 
NOAEL, diet, 4 wks crit. lifestage, 
reproduction (endosulfan as surrogate) Sample et al. 1996 10 
LOAEL, diet. >83 days crit. lifestage, 
reproduction Sample et al. 1996 0.1035 
NOAEL, diet. >200 days. crit. lifestage, 
reproduction (endrin as surrogate) Sample et al. 1996 0.3 
LOAEL, diet, 8 wks. crit. lifestage, 
reproduction. Sample et al. 1996 20 
NOAEL, diet, 84 days, survival (total 
chlordane used as surrogate) Sample et al. 1996 2.14 
LOSO, diet, 8days, mortality AQUIRE 1997 480 
LOSO, diet, 8days, mortality AQUIRE 1997 480 

No data available 
No data available 
NOAEL, diet, 10 mos. crit. lifestage, 
reproduction (chromium Ill) Sample et al. 1996 1 
NOAEL, 1-day old chicks, diet, 10 wks, 
grow1h, mortality Sample et al. 1996 47 
No data available 
NOAEL, diet, 7 months, reproduction Sample et al. 1996 3.85 

p· lpitlprojectslsenecals5971 eeclrisk\Sead-59\ecologicallbird .xlsPrinl NOA EL 

Study 
Endpoint Duration Total TRV2 

CF1 CF1 CF1 (mg/kg/day) 

1 1 1 0.56 

1 1 1 0.077 

1 10 10 1 

1 1 1 10 

1 10 10 1 

10 1 10 0.01035 

1 1 1 0.3 

10 1 10 2 

1 1 1 2.14 
10 10 100 4.8 
10 10 100 4.8 

no data 
no data 

1 1 1 1 

1 1 1 47 
no data 

1 1 1 3.85 

Page 4 of 5 



Constituent Test Organism 

Manganese Japanese quail 
Mercury Japanese quail 

Nickel mallard 

Selenium mallard 
Sodium 

Zinc chicken 

TABLE 3.6-5 
NOAEL TOXICITY REFERENCE VALUES - BIRDS 

Decision Document - SEADs-59 and 71 
Seneca Army Depot Activity 

Effect Dose 
Endpoint/Duration/Effect Source (mg/kg/day) 

NOAEL. diet, 75 days, growth & 
aggressive behavior Sample et al. 1996 977 
NOAEL, diet. reproduction Sample et al. 1996 0.45 
NOAEL, diet, duckling, 90 days, mortality, 
growth, behavior Sample et al. 1996 77.4 
NOAEL, diet, 100 days crit. lifestage, 
reproduction Sample et al. 1996 0.4 
No data available 
NOAEL, hens, diet, 44 wks. crit. lifestage, 
reproduction Sample et al. 1996 14.5 

p:lpillprojects\senecals5971eec\risk\Sead-591ecological\bird.xlsPrint NOAEL 

Study 
Endpoint Duration To@I TRV2 

CF1 CF1 CF1 (mg/kg/day) 

1 1 1 977 
1 1 1 0.45 

1 1 1 77.4 

1 1 1 0.4 
no data 

1 1 1 14.5 
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Seneca Am1y Depot Activity Draft Decision Document - SEADs-59 and 71 

3.6.4 Risk Characterization 

Risk characterization integrates exposure(s) and effect(s) on receptors using hazard quotients 

(HQs) (ratios of exposure and effect concentrations). The resulting data are used to define the 

magnitude of potential risk from COPCs at the site and to assess the risk to ecological receptors. 

Risk characterization uses the results of the exposure and effects assessments to calc'-!late an HQ 

for each COPC. The HQs are based on relevant measurement endpoints and are indicative of the 

COPC's potential to pose ecological risk to receptors. Any COPCs for a given exposure group 

and medium that were identified as likely t9 pose significant risk to receptors based on their HQs 

were classified as ecological chemicals of concern (COCs). Risk assessment related 

uncertainties are also analyzed and discussed. 

Estimation of a COPC' s potential to pose significant risk to receptors is based on the magnitude 

of the HQ value calculated for each constituent, as well as other factors such as the 

bioaccumulation/biomagnification potential, mechanism of toxicity, physicochemical 

characteristics, environmental fate, and ecological relevance of each contaminant. The HQ is a 

ratio of the estimated exposure dose (for receptor species) of a constituent to the TRY. 

Generally, the greater this ratio or quotient, the greater the likelihood of an effect. Typically, a 

quotient of I is considered the threshold level at which effects may occur. The TRYs on which 

the HQs were based were derived to be conservative and representative of chronic exposures, as 

described previously in Section 3.6.3.4. 

The calculated HQs were used to assess the potential that toxicological effects will occur among 

the site' s receptors. The HQs were compared to HQ guidelines for assessing the risk posed from 

contaminants (Menzie et al., 1993). These guidelines suggest that HQs less than or equal to 1 

present no probable risk; HQs from I up to, but less than, l O present a small potential for 

environmental effects; HQs from IO up to, but less than I 00 present a significant potential for 

ecological effects, and HQs greater than 100 present the highest potential for expected effects. 

The likelihood that a population of receptor species (i.e., deer mice, short-tailed shrews, 

American robins) could be significantly impacted by the toxicological effect(s) produced by a 

given COPC was a ma_jor factor in the subsequent determination (see Section 3 .6.4.1) of whether 

that contaminant should be classified as an ecological COC. 

Ecological risk from COPCs was characterized for potential future land use at the site. Risks 

from constituents found in soil available to terrestrial receptors were assessed quantitatively. 

Complete exposure and hazard quotient calculations for each site are included in Appendices A 

p :Ip i tlprojecl slscneca\s5 9 7 I ecc\dcc is iondoc\draftltex llsecl ion 3. doc June 2001 
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Seneca Anny Depot Activity Draft Decision Document -SEADs-59 and 71 

and B. The hazard quotients calculated for each site are a lso summarized in Table 3.6-6. 

Significant findings are summarized in the sections below for each site. 

3.6.4.1 SEAD-59 

The potential effects of the exposure of deer mice, short-tailed shrews, or American robins to the 

COPCs detected in surface soils (0 to 2 fee) at SEAD-59 were estimated by computing hazard 

quotients for each species and chemical pair. EPCs used in the HQ calculations are equal to the 

maximum and mean concentrations. Inorganic analytes present at background levels were 

eliminated from the risk assessment. Background samples were excluded from the calculation 

of EPCs. The NOAEL HQs for all constituents found in shallow soi l were less than one, with the 

exception of those listed below: 

Hazard Quotient 

Compound Deer Mouse Short-Tailed Shrew American Robin 

Max Mean Max Mean Max Mean 

Benzene < I < ] 3.1 < I - -
Ethyl benzene < l < l 3.2 < I - -
Toluene 255 13 1300 66 - -
Total Xylenes 340 17 1600 82 7.7 < I 

2-Methylnaphthalene < ! < l 1.9 < ! < I < I 

Benzo(a)pyrene 3.5 3.7 15 16 <! < I 

Benzo(b )fluoranthene < ! < I I.I 1.2 <l <I 

Bis(2-Ethylhexyl)phthalate l. I < ! 5.6 < I 59 4.2 
Di-n-octylphthalate < I 6.6 1.7 35 17 360 
Diethylphthalate < I < I <! < ! 45 840 
Fluoranthene < I < I 3.6 2.6 <! <I 

Fluorene 1.0 <I 3.5 < I < I < I 

lndeno( l ,2,3-cd)pyrene < I < I l.3 1.4 <I < I 

Phenanthrene l.3 < ) 3.3 < I < l <I 

Pyrene < I < I < I < ) < ) < I 

Delta-BHC <) < I < I < I 1.5 < I 

Antimony 2.4 1.3 13 6.6 - -
Mercury < I < I < I < I 15 2.4 

Note: HQ values for some compounds are greater for the mean than the maximum 

concentrations. This is because the calculated mean is greater than the maximum due to high 

detection limits. 
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\'olacile Organi<:s 
Acctonr 

Benzene 
Elh) ·lbenzcne 
~-k 1hyl ethyl ketone 
Methylene chloride 

S l)1'CllC' 

Tetrachlororthenc 
Toluene 

Totail Xylencs 
Trichloroethene 

Sem i\·olatilc Organics 
2-~lielh) lnaph1halene 
Acenaph1hcnc 
A.('cnaphth) lt n~ 

AnilDraccnr 

Ben2o(a)anthraccnc 

8 \'.'IIZO(a)p)TClle 

8('nzo(b)Ouoran1hcne 

Bcnzo(£hiJpcl)·lcne 
Bcnzo(k)Ouoranthene 

Bis(~·Elh)'lhcx)'l)phthalalC 

Buti·lbcnz)'lphthalalC 

Carbazok 

Ch?)'SCllf 

Di-n-but)·lph1hala1c 
Di-n-Oct)'lphthalatc 

Oibc-nz.(a.h)anth1acenc 
Dibe-nzofuran 
Dictl1)'lphthala1e 

Fluoranthenc 
Fluo1·c11e 

lndcno( I. 2.3-cd)p)TellC' 

':'-:aphthalcnc-
Phe11a,uhrcnt 
P)TellC' 

Pcs1icides/PCDs 
-1.4'-DDD 

4,4'-DDE 

l ,l'-DDT 

Aldrin 

.~lpl,a-BHC 

.-llph,a-Chlordane 

Bm-BHC 

Dcha-BHC 

Dieldrin 

Endosulf:m I 

Endosulfon II 

Endosulfan sulfo1e 
Endrin 
Endrin aldehyde 

Endrin k('tOn(' 
Gam ma•Chlordane 

Hep1.achlor epo:xidc 

~ letho.,)'chlor 

.l\1e1als 

. .\ntimony 
Lead 

~lcrC"ury 

Sele11ium 
Sodium 

Zinc 

TABLE 3.6-6a 
SDl:\IARY OF ECOLOGICAL HAZARD Ql;OTIDTS 

Based on Maximum Concentrations 
Decision Document- SEADs- 59 and 71 

Seneca Army Depot Activity 

SEAD-59 SEAD-71 

~louse Shrew Robin Mou.se Shrew 

8.70[-02 2.89E-02 3.68E-03 4 .29E-02 I.ISE-02 

6A9E-0I 3. 13E•OO .. 2.20E-04 8.S0E-04 

9 75E-0I 3.23E+OO .. U 0E-05 4. 12E-05 

l.52E-04 7.03E-05 .. 
.. .. .. .. .. 

.. .. 
5 .75E-03 l.l 9E-02 

2 55E,02 l.3 IP03 .. 4.91 E-03 2. I0E-02 

3 -I0E-02 l.63E-03 7.67E-OO 3 .74E-03 IA9E-02 

2.12E-03 1. I0E-02 .. 

5.52E-01 1.87£-00 5.61E-0I J.56E-01 -l.39E-0I 

I 43E-02 4A8E-02 9.82E-05 I .5-IE-00 4.00E->-00 

I HE-01 6.31E-01 5.2 IE-04 6 6SE-02 2A3E-0 I 

3. 17E-04 4.8-IE-04 I.S0E-04 2. 1 IE-02 2.68E-02 

1.25E-0I 4.57E-0 I l.9-IE-02 2.93E-OO 8.90E-00 

3 48E-00 l.50E-0I 2 82E-0 I 7.21E-01 2.58E-02 

2.50E-0 I I.I SE+00 2.95E-02 3.49E-oo l.33E+0 I 

5 82E-02 2.59E-01 7.53E-03 l .90E-OO 7.02E-OO 

1.87E-0 l 8.3-IE-0 I 2.37E-02 4 . ISE-00 1.55E"01 
l.06E-00 5.58E-OO 5.87E-0 I 

U3E-0l 3.62E-04 .. 
.. .. .. .. .. 

l.59E-0 I 6.21E-0 I 1 ISE-02 3.SSE-00 l.25E-0 I 

l.25E-05 3.36[-05 3.22E-0 I 6.99E-06 l.56E-05 

3. I SE-0 1 l.67E-OO 1.73E-0I 

-1.59E-02 l.89E-0I 6.SIE-03 6.05E-0I 2.07E-00 
.. .. 6.00E-01 .. . . 

3.33£-05 I 7-IE-04 4 .53 E-01 

7.4-IE-0I 3.57E"00 8.97E-02 3.3 I E--0 I L32E- 02 

1.01 E-00 3.50E-OO 1.SIE-01 2 85E-OO 8. 19E-00 

2.6-IE-0I 1.26E-OO 1.93E-02 3 .2-IE-00 l.28E"01 

2 99E-03 6.99E-03 2 66E-03 5.73E-0 I l.1 IE-00 

l.32E-OO 3.3-l E ... OO 2 33E-01 8.30E--O0 1.75E-0I 

2.29E-01 6.4-IE-0I 3.53E-02 5.35E- 00 1.25E-0I 

s 53E-04 2.93E-03 8.20E-02 4 .99E-03 1.42E-02 

4.9-IE-0-1 8,0SE-04 6.78E-02 9 . 15E-03 U-IE-02 

I 06E-03 3.71[-03 l.03E-0I 2.65E-02 7.70E-02 

2.07E-03 l.07E-02 1,83E-03 

1.27£-03 5.05E-03 I 17E-02 1.27E-03 4. 19E-03 

3.55E-05 J.52E-04 3.85E·04 U9E-05 4.96E-05 
.. .. .. .. .. 

l.61E-0I 8.45E-01 l.50E- 00 

4.0l E-03 5.S0E-03 5 7lE-0.' 3 .8 IE-03 -1.J I E-03 

1.00E-03 2.2-IE-03 5.o-lE-03 6 .85E-0J 1.27E-0:l 

2.22E-04 5 17E-0-1 l.26E-0l 2.26E-03 4 .37E-0.' 

-1.23E-(1-1 1.0 IE-03 2.43E-03 4 .6:IE-03 9.22E-03 
.. .. 8.26E-01 .. . . 
.. .. .. 

3.IJE.OJ. I BE-02 S.23E-0.' 5. 13E-01 1.67E-01 

5.32E-05 2.21 E-04 5.68E-0l 3.45E-04 1. 19E-03 

6.76E-04 l.98E-03 7.49E-05 4 .68E-02 l . 1-IE-01 
.. .. 

2.44E- 00 1.27E-01 .. 
I.00E-02 4 29E-01 

1.60E-0I 8.32E-0 1 U -IE-01 5. 13E-0I 2.22E-00 

6. l0E-00 2 ISE-01 
.. .. .. .. . . 

2.53E-0I l.07E-02 

R obin 

I .34E-03 
.. 
.. 

. . 

.. 

.. 

.. 
6.22E-05 

l.1 7E-01 

7.S0E-03 

I 7SE-04 

8.83E-03 

3.36E-0I 

4.30E-OO 

3.0-IE-01 

I SIE-01 

3.92E-0I 

-
3.90E-0I 

l.33E-01 

6.3:?E-02 

6.01 E+0 I 

2.9l E~oo 

3.77E-0I 

2.65E-0I 

3.76E-0I 

1.0SE-00 

6.0SE-01 

3 5J E-0I 

916E-0I 

l.90E-OO 

9.38E-03 

1. 1 IE-0l 
. . 

-1.00E-03 

2.8-IE-03 

9.SIE-04 

t.97E-02 

U0E-00 

6.3 IE-02 

2.72E-0:l 

3.82E-03 
. . 

5.-1 IE-02 

3.6-IE-0 I 

7.23E- OO· 
.. 

6.78E-02 



\ 'olnltile Organics 
Acetone 
Benz.enc 

Ethylbenzrne 
,\!ethyl e1hyl kc1onc 

J\1ethylcnc chloride 
Sl)nne 

Tetrachloroethcne 
Toluene 

To,al Xyknes 

Trichiloroethene 

Sem i\·ola1ilc Organics 
1-~le thylnaph1halene 

. .\cenaphlhene 
Acen aphth) lene 
Anthracene 
Dcnzo(a)amhracene 
Benzo(a)p)Tene 
Benzo(b)Ouoran1henc 

13enzo(ghi)perykne 

Benzo(k)Ouora,nhene 

Bis(2 -E1hylhcxyl)ph1hola1< 

Bu1yl ben>ylpl11hnlate 

Carbazol• 

Chrysene 
Di-n-b u1ylph1halo1< 

Di-n-oc1ylph1hala1e 

Dibenz(a.h)amhraeene 

Dibenzofuran 
Dicthylph1hala,c 

Fluorn111hene 

Fluorcne 

lndeno( 1.2.3-ed)p)Tene 

:"\apluhale11e 
Phemm1hrene 
P~Tell1C 

Pesiicides/PCBs 

4.-1·-000 

4.4'-DDE 

-1,4'-DDT 

.-\ldrim 

Alpha-BIIC 

Alpha-Chlordane 

8Cl3·BIIC 
D<lrn-BHC 
Ditldri n 
Endosulfan I 

Endosulfan II 

Endosulfan sulfate 

Endrin 

Endrio aldehyde 

Endrin ke1one 

Gamn1a-Chlordnne 
Hcp1achlor cpoxide 
.\k1hoxychlor 

~letols 

. .\n1imon~ 

Lead 

~lercu1: 
Selcni um 
Sodium 

Zinc 

TABLE 3.6-6b 

SD l~IAR\' O F ECOLOGICAL HAZARD Ql 'OTIE:-iTS 
Based on l\leanConcentrntions 

Decision Document- SEADs- 59 and 71 

Seneca Army Depot Acti, ·ity 

SEAD-59 SEAD-71 
Mouse Shrc"' Robin l\louse Shrew 

3.72E-02 1.23E-02 1.57[-03 5.20[-03 l.43E-03 

-1.90E-02 2.36E-01 -· 6.51 E-0-1 2.60E-03 

4.92E-02 1.63E-01 .. 2. 17[-05 5.97E-05 

1.0-IE-0-1 -1.SIE-05 .. 
.. .. .. .. . . 

.. .. 
l.26E-03 2.60E-03 

1.27E-O I 6.58[+01 .. 1.SSE-03 8.05E-03 

l.70E-O I 8. 17E+OI 3.8-IE-Ol 2. l-lE-03 8.52E-03 

5.95E-03 3.07E-02 .. 

5. t3E-02 1.7-IE-01 5.22E-02 l.63E-02 -l.57E-02 

l.91E-Ol 6.00E-01 1.32E-03 l.93E-01 5.03E-Ol 

7.00E-01 3.06E-OO 2.53E-03 7.S9E-01 2 76E-OO 

l.l5E-03 l.76E-03 6.52E-0-1 3.:?lE-03 -I.OSE-03 

l.2-IE-01 4.53E-Ol l.92E-02 -l,8-IE-01 1.-17E-oo 

3.72E-OO 1.60[-0 I 3.00E-01 l.2-IE-01 -1.43E-01 

2.57E-01 I.ISE-00 3.05E-02 7.28E-Ol 2.77E+OO 

l.70E-O I 7.58E-OI 2.20E-02 3.-12E-O l l.26E-OO 

l.95E-O I 8.73E-01 2.48E-02 6.65E-Ol 2.47E-OO 

7.67E-02 -1.02E-OI 4.23[-00 

J.2-IE-03 8.SIE-03 .. 
.. .. .. - .. 

l.62E-OI 6.31E-OI 2.22E-02 6,53E-OI 2. 1 IE-00 

l.0-IE-05 2.80E-05 2.68E-O I l.5-IE-05 3.-13E-05 

6.62[-00 3A8E- OI 3.60(,02 

l.32E-Ol 5.-1-IE-O I l.87E-02 l.l2E-Ol 3.8-IE-O l 
.. .. l.1 2E-OI .. . . 

6. ISE-0-1 3.23E-03 8.41 E-02 

5.-1-IE·Ol 2.61E-OO 6.57E-02 -1.67E- OO l.86E-O l 

l.73E-Ol 5.98E-01 3. IOE-02 3.26E-Ol 9.39E-OI 

2.91E-Ol l.39E•OO 3.2-IE-02 5.-12E-Ol 2. ISE-00 

6.-ISE-O~ I.S IE-01 5, 77[-0 ~ -l.28E-02 8.30E-02 

l.7-IE-01 4.-IOE-01 3.07E-02 U2E-OO 2. 78E+OO 

USE-01 3.87E-O! 2. 12E-02 9.36£-01 2. ISE-00 

2.39E-04 8.21E-0-1 2.30E-02 6. l lE-0-1 l.7-IE-03 

l.79E-0-1 2.92E-0-1 2 . .J5E-01 l.23E-03 l.66E-03 

3. 15E-O-I I. IOE-03 3.07E-02 -l.85E-03 1-IIE-02 

2. I SE-03 l.13E-02 2.98E-03 

2.90E-04 1.16E-03 2.9 1E-03 5.05E-0-1 1.67£-03 

1.68[-05 7. 19E-05 l.82E-0-1 3.72E-05 U2E-0-1 
.. .. .. .. .. 

4.0SE-02 2. 13[-01 3.78E-Ot 

2.56E-03 3.-ISE-03 3.64E-03 I 16E-02 l.32E-02 
1.-19[-04 3.33E-0-' 8.37£-0-1 2.95E-0-1 5,4 6£-04 

l.45[-0-1 , .39E-0-1 8.29E-05 6.57E-04 1.27E-03 

I.SOE-04 3.59E-o-1 8.65E-04 1.02E-03 2.03E-03 
.. .. 5.20E-02 .. . . 
.. .. .. .. .. 

l.OSE-03 4 .2-1[-03 1.80[ -03 1.31 E-02 -l.27E-02 

1.70[-05 7. IOE-05 1.82E-0-1 5.-16£-05 1.89E-0-1 

-l.69E-04 l.37E-03 5.20E-05 -l.62E-03 I l2E-02 
. . .. 

l.26E- OO 6.58£-00 .. 
7.25E- OO 3. IOE-01 

2.46E-02 1.28[-01 2.37£-00 3.20E-0 2 USE-01 

3.07E-OO I.OSE-01 
.. .. .. .. .. 

3.46E-oo l.-17E-OI 

l' I'l l l'kOJU. 1:- , 1 SU' \ ,1,.\1}5•,-11 (.(. J}l.( l,ll>Sl)(K.' "IAlll.1, r.1t-k _: ,.1,t, ,h 

Robin 

l .62E-O-I 
.. 
.. 

. . 

.. 

.. 

.. 
3.56E-05 

1.2.'.!E-O.'.! 
9.SOE-0-1 

2.02E-03 

1.35E-03 

5.5-IE-02 

i .38E-Ol 

6.35E-02 

3.26[-02 

6.23[-02 

. . 
6.61[-02 

2.92E-01 

l.17E-02 

6. I SE-00 

4 . ISE-01 

4.32E-02 

-l.4-IE-02 

2.8 IE-02 

1.72E-01 

1.06[-0 1 

-l.33E-02 

l.2-IE-01 

3.-ISE-01 

3.74E-03 

~.98[-04 

-
l.22E-02 

1.22[-03 

2.76[-0-I 

-1.35£-03 

2.31E-OI 
. . 

1.61E-02 

4.3IE-04 

3.77E-O-I 
.. 

3.9 1 E- 01 

2.27[-00 

3 .6-IE- OO 
. . 

9.30E-O I 
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SEAD-5 9 is located in a portion of the Depot where the future land use is classified as a planned 

industrial development. As such, this area will probably not represent a preferred habitat for any 

of the three identified ecological receptors, and the estimated ecological risk will be reduced 

accordingly. 

3.6.4.2 SEAD-71 

The potential effects of the exposure of deer mice, short-tailed shrews, or American robins to the 

COPCs detected in surface soils (0 to 2 feet) at SEAD-71 were estimated by computing hazard 

quotients for each species and chemical pair. EPCs used in the HQ calculations are equal to the 

maximum and mean concentrations. Inorganic analytes present at background levels were 

eliminated from the risk assessment. Background samples were excluded from the calculation 

of EPCs. The NOAEL HQs for all constituents found in shallow soil were less than one, with the 

exception of those listed below: 

Compound Deer Mouse 

Max Mean 

Acenaphthene 1.5 <] 

Benzo(a)anthracene 2.9 <I 

Benzo(a)pyrene 72 12 

Benzo(b )fluoranthene 3.5 <I 
Benzo(gh i)perylene 1.9 <l 
Benzo(k)fluoranthene 4.2 <I 
Chrysene 3.9 <I 
Dibenzofuran <I <I 
Dibenz(a,h)anthracene <I <I 
Fluoranthene 33 4.7 

Fluorene 2.8 <I 
I ndeno( I, 2,3-cd)pyrene 3.2 <I 
Naphthalene <I <I 

Phenanthrene 8.3 1.3 

Pyrene 5.4 <I 
4,4 '-DDT <I <I 

Lead 100 7.3 

Mercury <I <I 
Selenium 6.1 3.1 

Zinc 25 3.5 
.. 

p:\p1t\pr0Jectslseneca\s5971 ecc\dec1s1ondocldraft\text\sect10n3.doc 

Hazard Quotient 

Short-Tailed Shrew 

Max Mean 

4 2.8 

8.9 1.5 

260 44 

13 2.8 

7 1.3 

16 2.5 

12 2.1 

<I <I 

2.1 <I 

130 19 

8.2 <I 

13 2.1 

I. I <I 

17 2.8 

12 2.2 

<I <I 

430 31 

2.2 <I 

22 11 

110 15 

American Robin 

Max 

<] 

<I 

4.3 

<I 

<I 
<] 

<I 

60 
<I 

2.9 

<I 
<I 
<) 

I. I 
<J 

1.9 

540 

36 

7.2 

680 

Mean 

<I 

<I 
<I 

<I 
< 

<I 
<I 

6 .2 

<l 

<I 
<I 
<] 
<) 

<I 

<I 
<I 

39 

2.3 

3.6 

93 
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SEAD-71 is located in a portion of the Depot where the future land use is classified as a planned 

industrial development. As such, this area will probably not represent a preferred habitat for any 

of the three identified ecological receptors, and the estimated ecological risk will be reduced 

accordingly. 

3.6.4.3 Uncertainty 

Uncertainty is inherent in each step of the ecological risk assessment process. Major factors 

contributing to uncertainty in this risk assessment are discussed qualitatively in the following 

sections. 

3.6.4.3.1 Chemicals of Potential Concern 

The sampling data may not represent the actual overall distribution of contamination at the site, 

which could result in underestimation or overestimation of potential risk from identified 

chemicals. The 95% UCL of the mean concentrations were used to calculate site-related risks. 

Since that assumption implies chronic exposure to the 95% UCL of the mean concentration, this 

assumpti.on is likely to overestimate risk. 

3.6.4.3.2 Exposure Assessment 

While the potential receptor species selected for the site are inevitably a limited subset of the 

total list of species that may utilize the site, the potential exposure of the species evaluated in this 

assessment is considered likely to be representative of the nature and magnitude of the exposures 

experienced by those species not discussed. 

Risk associated with intake of contaminants through the food chain was addressed by modeling 

food chain transfer of chemical residues through plants and earthworms. The degree of 

uncertainty in the results of the analysis increases with the increasing distance of the receptor 

from the base of the food chain. Intakes from dermal contact with and inhalation of 

contaminants were not quantifiable for ecological receptors. However, this does not 

significantly increase the uncertainty of the estimated intakes because for mos,t receptors, intakes 

via these routes are likely to be minimal relative to intakes via ingestion. 

p :\pitlpro jec ts\seneca\s5 97 I eccldec is i ondocld ra fllte xtlsect i 0113 .doc June 2001 
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3.6.4.3.3 Toxicity Assessment 

There is uncertainty associated with the TRVs calculated for this risk characterization because 

the toxicity data were not site-specific. However, the TRVs used were conservative and were 

modified by uncertainty factors where necessary to increase the applicability of the data to the 

assessment. The HQs calculated from these conservative TRVs and maximum concentrations 

provide confidence that the risk assessment yielded reasonably conservative estimates of the 

potential risk of adverse ecological effects on the assessment endpoint. 

Each COPC was assumed highly bioavailable. However, for most chemicals in most media, this 

is an overestimation (Dixon et. al., 1993) that may result in an overestimation of the potential for 

ecological risk. Empirical information on bioavailability of the COPCs was not available. No 

leachability tests in soil or sediment were conducted. No analysis for acid-volatile 

sulfide/simultaneously extracted metals was conducted as a measure of bioavailability in 

sediment. It is possible that some of the contaminants, particularly the metals, may be bound to 

soil or sediment particles and not available for uptake by receptors. This would tend to 

overestimate risk. 

The soil-to-plant uptake equations and the BAFs include a bioavai lability factor; however, these 

data, taken from the scientific literature, are not specific to this site and may under- or 

overestimate exposure. For several metals, no quantitative bioavailability data could be found, 

other than an indication from the literature that the constituent does not significantly 

bioaccumulate. For these metals, a bioaccumulation factor of 1.0 was used in the exposure 

equation. This is likely to overestimate the actual value. 

The potential for toxic effects to be produced in receptor organisms because of exposure to 

multiple chemicals in a single medium or in multiple media was not evaluated. Therefore, the 

potential toxic effects in a receptor as a result of exposure to a given medium could be higher or 

lower than estimated, depending on toxicological interactions. Exposure of a receptor to 

multiple contaminated media is likely to increase the risk of toxic effects. 

3.6.4.3.4 Risk Characterization 

The methodology, conservative assumptions, and toxicity benchmarks used in the risk estimation 

portion of the risk characterization are expected to overestimate, rather than underestimate, the 

p: \p it\pro je ct s\sencca\s5 9 71 ecc\dccis ion doc\dra ft\text\scct ion3. doc June 200 I 
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potential for COPCs to pose risk to the ecological assessment endpoint. The 95% UCL of the 

mean concentrations were used, concentrations were assumed to remain constant over time, and 

the toxi,city benchmarks used were the NOAEL values (levels where no toxic effects are 

expected) or conservative surrogates based on LOAEL values for non-lethal or reproductive 

effects appropriate for extrapolation to effects on the assessment endpoint. 

p: \pi t\pro jec1s\seneca \s597 1 ecc\decis ion doc\d ra ft\tex Ilse ct ion). doc June 2001 
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4.0 RECOMMENDATIONS 

This section presents the recommendation of the Army for SEAD-59 and SEAD-71 located in 

the area of SEDA designated for Planned Industrial Development. The Army recommends that a 

time-critical removal action be conducted at both sites. A land use restriction should be placed 

on both sites. The land use restriction will involve a restriction on the deed in order that the 

future land use remains as Planned Industrial Development. A groundwater monitoring program 

is recommended due to the presence of elevated levels of SVOCs, TPH, and metals. In 

accordance with the Federal Facility Agreement CERCLA SECTION 120, Docket Number: II

CERCLA-FF A-00202, the monitoring program will be reviewed after five years. 

4.1 REMEDIAL ACTION OBJECTIVES 

For SEAD-59 and SEAD-71 , the remedial objectives are to reduce any non-carcinogenic and 

carcinogenic risks to acceptable levels considered to be protective of human health and the 

environment. 

The results of the test pitting investigations have confirmed the presence of 55-gallon drums, paint 

cans, and other containers at SEADs-59 and 71. The presence of such buried objects is of concern 

since the nature of the contents is unknown. The uncertainty of the contents of the buried items that 

may remain in the disposal area and at geophysical anomalies and the contamination in soils and 

groundwater are considered justification for performing removal actions at SEADs-59 and 71. 

While removal of drums, paint cans, and other containers is the focus of the planned removal 

actions for both sites, the potential for contamination to be present in the soils and groundwater that 

surround these items will also be addressed by this action. 

4.2 REMEDIATION GOALS 

For soils, maximum concentrations of compounds that would be protective of a day-care-child 

under the industrial use scenario were back-calculated for the compounds listed in Table 4.3-1. 

Calculations are presented in Appendix D. Maximum concentrations of selected SVOCs, 

Aroclor-1254, heptac lor epoxide, antimony, and mercury were calculated for soils at SEAD-59. 

Maximum concentrations of selected SVOCs, pesticides, mercury, selenium, and zinc were 

calculated for soils at SEAD-71. Calculations were done by assigning the total Hazard Index of 

p:\pit\projects\scncca\s597 l eccldecisiondocldraft\tcxt\sect4d.doc June 2001 
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TABLE 4.3-1 
MAXIMUM CONCENTRATIONS TO BE PROTECTIVE OF 

HUMAN HEALTH FROM INGESTION OF SOILS 

UNDER THE INDUSTRIAL USE SCENERIO 
Decision Document- SEADs- 59 and 71 

Seneca Army D~pot Activity 

SEAD-59 SEAD-71 

Semivolatile Organics (ug/kg) (ug/kg) 

2-Methylnaphthalene 65 ,471 114,546 

Acenaphthene 147,273 

Anthracene 373,092 

Be112o(a)anthracene 13,208 14,966 

Benzo(a)pyrene 12, I 07 11 ,980 
Benzo(b )fluoranthene I 5,409 8,784 
Bis(2-Ethylhexyl)phthalate 65 ,471 
Dibenz(a,h)anthracene 2,531 2,497 
Fluoranthene 851 , 12 I 1,636,368 
Fluorene 120,273 
lndeno( 1,2,3-cd)pyrene 6,479 
Naphthalene 146,455 
Pyrene 834,753 1,045,639 

Pesticides/PCBs 

4.4-DDT 2,045 
alpha-Chlordane 25 
Aroclor-1254 327 

Endrin 121 
gamma-Chlordane 49 
Heptaclor epoxide 2 1 88 

Metals (mg/kg) (mg/kg) 

Antimony 13 

Mercu ry 1.4 0.4 
Selenium 4 
Zinc 1792 

P:\PtnPROJECTS\SENECA\SEAD597 I ECC\DECISIONDOC\TABLES\Tablc -U-1 .xls 
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the above compounds as 1 or the cancer risk as l x I o-4. The Hazard Quotient and cancer risk 

was distributed among the compounds according to post-remediation HQ for a day-care-child by 

ingestion of total soil at both sites. 

4.3 RECOMMENDED REMOVAL ACTION 

SEAD-59 consists of two areas that are located north and south of an access road that bisects the 

site from east to west. The area north of the road is a fill area and the area south of the road was 

used as a staging area for heavy equipment and construction materials. 

As part of the removal action at SEAD-59, approximately 23,025 cy of soil will be excavated 

(Figure 4-1 ). The fill area (Area 1) will be excavated. Geophysical anomalies located south of 

the road will be excavated. Drums, paint cans, and construction debris will be screened out and 

disposed off-site. 

Fol lowing excavation, soils will be placed in 150cy piles for testing to ensure that they comply 

with the clean up goals developed for the site. Soils with concentration of metals, pesticides, and 

SVOCs exceeding the clean up goals will be disposed of at an offsite facility. These soils will 

also be analyzed for the Toxicity Characteristic Leaching Procedure (TCLP) limits required for 

landfill disposal. Soils from SEAD-59 are not expected to exceed TCLP limits. 

Soils with concentrations of metals, pesticides, and SVOCs below the cleanup goals will be 

backfi lied into the former fill area and the area south of the road. The sites wi II be regraded. A 

two-foot thick vegetative cover will be placed over the former fill area. 1t is assumed that 

NYCRR Part 360 wi ll no longer apply because the fill area is being removed. The remaining 

areas will be covered with crushed stone. 

The excavations at SEAD-59 will be dewatered and the water placed in holding tanks. The water 

will be treated by air stripping prior to discharge into a storm drain or drainage ditch. 

At SEAD-71 , approximately 871 cubic yards of geophysical anomalies and soils with 

concentrations exceeding the soil cleanup goals for the site will be excavated (Figure 4-2). Paint 

cans and debris will be screened out and disposed off site. 
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Following excavation, soils will be placed in I 50cy piles for testing to ensure that they comply 

with the clean up goals developed for the site. Soils with concentration of metals, pesticides, and 

SVOCs exceeding the clean up goals will be disposed of at an offsite facility. These soils will 

also be analyzed for the Toxicity Characteristic Leaching Procedure (TCLP) limits required for 

landfi ll disposal. About 3% (275cy) of SEAD-71 soils are expected to exceed TCLP limits due 

to elevated levels of lead. These soils will be treated off site. Once treatment of necessary soils 

has occurred, these contaminated soils would be transported to an off-site, Subtitle D, solid waste 

industrial landfi ll for disposal. 

Soils with concentrations below the cleanup goals will be backfilled into SEAD-71. The area 

will be covered with crushed stone. 

Site groundwater will be monitored on a semi-annual basis and analyzed for SVOCs, Total 

Petroleum Hydrocarbons, and metals at SEAD-59 and for metals at SEAD-71. Additional 

monitoring wells will be installed at each site as required. ln accordance with the Federal 

Facility Agreement CERCLA SECTION 120, Docket Number: Il-CERCLA-FFA-00202, the 

monitoring program will be reviewed after five years. 

Deed restrictions will be applied to both areas in order that the future land use remains as 

Planned Industrial Development. 

4.4 JUSTIFICATION 

A time-critical removal action at both SEAD-59 and SEAD-71 is proposed because of the increased 

potential for exposure of workers and other re-users now present at the depot. The presence of 

drums and other containers and the uncertainty of their contents is also justification for a removal 

action at both sites. 

Since the historic military mission of the depot has been terminated, the depot has officially been 

closed by the Department of the Defense (DoD) and the US Army. This time-critical removal 

action would eliminate contaminants that have been identified in the soil that represent a potential 

threat to the environment and neighboring populations. In accordance with provisions of the Do D's 

Base Realignment and Closure (BRAC) process, the land and the facilities of the former depot have 

been surveyed and evaluated, and prospective beneficial uses of the facility have been identified. 
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Portions of the depot are now being released to the public and private sectors for reuse under the 

BRAC process. As portions of the former depot are released for other beneficial uses, increased 

access is afforded to all portions of the former depot. This may result in an increased potential for 

exposure of populations to any residual chemicals that are present at former solid waste 

management units (SWMUs) remaining at the depot pending clean-up. Therefore, the goal of the 

proposed time-critical removal action at SEAD-59 and SEAD-71 is to eliminate and contain an 

identified source of residual chemical materials in the soil. This removal action would remove or at 

least lessen the magnitude of the potential threat that it represents to surrounding populations and 

the environment. 

4.5 POST-REMOVAL VERIFICATION SAMPLING 

Verification of the acceptability of the surrounding soil quality wi ll be demonstrated and 

documented by collecting and analyzing samples that will be analyzed for SYOCs, pesticides, and 

metals. Analytical results produced from the analysis of samples will be compared to soil cleanup 

levels developed for each site. If the results from the confirmatory sampling indicate that all 

species are below allowable limits, the treatment process will be terminated, and the effected area 

will be backfilled (as needed if contaminated soi l is excavated) and re-contoured; however, if the 

analytical results indicate that soil contains SVOCs, pesticides, or metals in excess of the site c lean 

up goals, the area of treatment will be expanded to remediate the identified contaminated soil. 

At SEAD-59, soil borings will be excavated on a 50-foot interval grid in the area south of the 

road to determine if the soil in any areas outside of the geophysical anomalies require removal. 

4.6 REMEDIAL ACTION COSTS 

Preliminary capital costs for excavation, off-site disposal of debris and on-site backfilling of soil 

were developed using TRACES/MCACES for Windows vl .2 software. The estimated capital 

cost and present worth cost for this alternative is $3,549,300. Annual costs associated with this 

removal action include groundwater monitoring for five years. Table 4.6-1 provides the cost 

breakdown, with cost backup and assumptions provided in Appendix E. 
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Table 4.6- 1 

Cost Estimate for Excavation and Off-site Disposal 

Decision Document - SEADs-59 and 71 
Seneca Army Depot Activity 

SEAD-59 

Cost to Prime 

Cost to Owner 

Ann ual O&M Costs 

Ann ual Post Remediation Monitoring Costs 

Present Worth O&M and Monitoring Costs (5 years) 

Total Evaluated Price 

SEAD-71 

Cost to Prime 

Cost to Owner 

Annual O&M Costs 

Annual Post Remediation Monitoring Costs 

Present Worth O&M and Moni toring Costs (5 years) 

Total Evaluated Price 

SEADs-59 and 71 

Cost to Prime 

Cost to Owner 

Anmrnl O&M Costs 

Annual Post Remediation Monitoring Costs 

Present Worth O&M and Monitoring Costs (5 years) 

Total Evaluated Price 

NOTES 

Recommended Removal Action 

Excavation/Off-site Disposal 

$1 ,957,768 

$2,702.220 

$0 

$52,450 

$233,497 

$2.935,717 

Recommended Re moval Action 
Excavation/Off-site Disposal 

$348.864 

$467.630 

$0 

$32,920 

$146,553 

$614, 1,83 

Recommended Removal Action 

Excavation/Off-site Disposal 

$2,306,632 

$3,169,850 

$0 

$85,370 

$380,050 

$3.549.900 

I Cost to Prime (Contractor) is the sum of the direct costs plus any sales tax, subcontractor markups, and adjust pricing 

that have been applied in the project. 

2. Cost to Owner is the sum of the Cost to Prime plus prime contractor Indirect Cost. Also know11 as the bid amount or 

construction contract cost. 

3. Annual Costs arc costs that will occur yearly due to activities such as maintenance or monitoring. 

4. Post Remediation Monitoring consists of semi-annual groundwater monitoring. 

5. Present Wonh Cost is based on a 4% interest rate over the number of years specified above. 

6. Total Evaluated Price is the sum of the Project Cost and Present Wonh Cost. 
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SOIL ANALYSIS RESULTS - SEAD-59 
Oec1s1on Document - SEADs-59 and 71 

Seneca Army Depot Activity 

STUDY ID. RI Phase 1 Step 1 RI Phase 1 Step 1 ESI ESI ESl ESI RI Phase 1 Step 1 

SDG SEAD-59 SEAD-59 SEAD-59 SEAD-59 SEAD-59 SEAD-59 SEAD-59 

ES ID MW59-4 MW59-6 SB59-1 SB59-1 SB59-1 SB59-1 SB59-10 

LAB ID 59055 59129 SB59-1-01 SB59-1-04 SB59-1-06 SB59-1-08 59130 

FIELD QC CODE_ SA SA SA SA SA DU SA 

SAMP. DETH TOP: 4 1 0 6 10 6 0 

SAMP. DEPTH BOT: 6 2.6 0.2 8 12 8 0.8 

MATRIX: SOIL SOIL SOIL SOIL SOIL SOIL SOIL 

SAMP. DATE: 20-Oct-97 24-Oct-97 20-Feb-94 20-Feb-94 20-Feb-94 20-Feb-94 24-Oct-97 

Parameter Units Maximum Frequenc Action Level Exceed Detect Analyses value (Q) Value (Q) Value (Q) Value (Q) Value (Q) Value (Q) Value (Q) 

VOLATILE ORGANICS 
Acetone UG/l<G 150 0 200 0 1 56 12 U 12 U 12 U 47 U 23 U 12 U 

Benzene UG/KG 5900 0 60 2 3 56 12 U 12 U 12 U 13 U 12 U 12 U 

Carbon disulfide UG/KG 4 0 2700 0 1 56 12 U 12 U 12 U 13 U 12 U 12 U 

Ethyl benzene UG/KG 260000 0 5500 1 4 56 12 U 12 U 12 U 13 U 12 U 12 U 

Methyl chloride UG/KG 1 0 0 0 1 56 12 U 12 U 12 U 13 U 12 U 12 U 

Methyl ethyl ketone UG/KG 36 0 300 0 3 56 12 U 12 U 12 U 14 U 12 U 12 U 

Methylene chloride UG/KG 2 0 100 0 2 56 12 U 12 U 12 U 13 U 12 U 12 U 

Toluene UG/KG 830000 0 1500 1 8 56 12 U 12 U 12 U 13 U 12 U 12 U 

Total Xylenes UG/KG 1000000 0 1200 1 6 56 12 U 12 U 12 U 13 U 12 U 12 U 

Trichloroethene UG/KG 2 0 700 0 2 56 12 U 12 U 12 U 13 U 12 U 12 U 

SEMIVOLA TILE ORGANICS 
1,2,4-T richlorobenzene UG/KG 28 0 3400 0 1 57 78 U 73 U 1500 U 420 U 530 U 1900 U 82 U 

2-Methylnaphthalene UG/KG 67000 1 36400 2 37 57 78 U 10 J 150 J 110 J 78 J 150 J 82 U 

4-Methylphenol UG/KG 83 0 900 0 2 57 78 U 73 U 1500 U 420 U 530 U 1900 U 82 U 

Acenaphthene UG/KG 20000 1 50000 0 39 57 78 U 28 J 390 J 160 J 190 J 390 J 82 U 

Acenaphthylene UG/KG 5700 1 41000 0 29 57 78 U 12 J 660 J 120 J 97 J 640 J 82 U 

Anthracene UG/KG 38000 1 50000 0 36 57 78 U 63 J 1400 J 270 J 600 1400 J 82 U 

Benzo[a]anthracene UG/KG 67000 1 224 31 44 57 78 U 270 4700 780 1200 5000 52 J 

Benzo[a]pyrene UG/KG 70000 1 61 33 43 57 78 U 230 5400 J 870 HOO 5500 J 44 J 

Benzo[b]fluoranthene UG/KG 58000 1 1100 13 46 57 78 U 180 5000 J 730 860 5100 J 59 J 

Benzo[ghi]perylene UG/KG 35000 1 50000 0 39 57 78 U 180 1900 J 430 560 2400 J 20 J 

Benzo[k]fluoranthene UG/KG 48000 1 1100 12 41 57 78 U 280 5800 J 800 810 6100 J 70 J 

Bis(2-Ethylhexyl)phthalate UG/KG 15000 1 50000 0 33 57 13 J 15 J 1500 U 80 J 260 J 1900 U 15 J 

Butylbenzylphthalate UG/KG 1000 0 50000 0 4 57 78 U 73 U 1500 U 420 U 530 U 1900 U 82 U 

Carbazole UG/KG 33000 1 0 0 36 57 78 U 80 1200 J 210 J 260 J 1300 J 82 U 

Chrysene UG/KG 63000 1 400 26 45 57 78 U 280 4800 930 ,1200 5100 61 J 

Di-n-butylphthalate UG/KG 250 0 8100 0 22 57 78 U 8 J 1500 U 30 J 29 J 1900 U 7 J 

Di-n-octylphthalate UG/KG 11 0 50000 0 5 57 78 U 4 J 1500 UJ 420 U 530 U 1900 UJ 5 J 

Dibenz[a.h]anthracene UG/KG 17000 1 14 29 34 57 78 U 60 J 930 J 420 U 530 U 1900 UJ 10 J 

Dibenzofuran UG/KG 18000 1 6200 1 34 57 78 U 22 J 280 J 110 J 130 J 280 J 82 U 

Diethyl phthalate UG/KG 12 0 7100 0 15 57 6 J 11 J 1500 U 420 U 530 U 1900 U 8 J 

Fluoranthene UG/KG 160000 1 50000 1 46 57 78 U 540 9700 1500 2600 9900 22 J 

Fluorene UG/KG 38000 1 50000 0 38 57 78 U 42 J 730 J 200 J 280 J 730 J 82 U 

lndeno[12.3-cd]pyrene UG/KG 34000 1 3200 4 42 57 78 U 180 2000 J 400 J 590 2200 J 23 J 

Naphthalene UG/KG 29000 1 13000 2 35 57 78 U 12 J 130 J 160 J 110 J 140 J 82 U 

Phenanthrene UG/KG 140000 1 50000 2 46 57 78 U 360 6100 980 1800 6200 82 U 

Phenol UG/KG 17 0 30 0 2 57 78 U 73 U 1500 U 420 U 530 U 1900 U 82 U 

Pyrene UG/KG 120000 1 50000 1 47 57 78 U 470 12000 1400 2200 13000 49 J 

PESTICIDES/PCBs 
4,4"-DDD UG/KG 450 1 2900 0 31 57 4 U 2 J 6 36 11 4U 

4.4--DDE UG/KG 150 1 2100 0 34 57 4 J 25 11 J 25 7 J 4U 

4,4--DDT UG/KG 350 1 2100 0 31 57 4 33 38 J 25 21 4U 

Aldrin UG/KG 1 0 41 0 2 57 2 U 2 U 2 U 2 U 2U 2U 

Alpha-BHC UG/KG 14 0 110 0 4 57 10 J 2 U 2 U 2 U 2U 2U 

Alpha-Chlordane UG/KG 81 0 0 0 13 57 2 U 1 J 2 U 2 U 2 U 2 U 

Aroclor-1254 UG/KG 63 0 1000 0 2 57 39 U 37 U 38 U 42 U 40 U 41 U 

Beta-BHC UG/KG 5 0 200 0 7 57 3 J 2U 2U 2 U 2 U 2 U 

Delta-BHC UG/KG 9 0 300 0 7 57 1 J 2 U 2 U 2 U 2 U 2 U 

Dieldrin UG/KG 5 0 44 0 4 57 4 U 4 U 4U 4U 4 U 4 U 
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TABLE n-1 

SOIL ANALYSIS RESULTS - SEAD-59 
Oec1s1on Document - SEAOs-59 and 71 

Seneca Army Depot Activity 

STUDY ID: RI Phase 1 Step 1 RI Phase 1 Step 1 ESI ESI ESI ESI RI Phase 1 Step 1 
SDG SEAD-59 SEAD-59 SEAD-59 SEAD-59 SEAD-59 SEAD-59 SEAD-59 
ESID MW59-4 MW59-6 SB59-1 SB59-1 SB59-1 SB59-1 SB59-10 
LAB ID 59055 59129 SB59-1-01 SB59-1-04 SB59-1-06 SB59-1-08 59130 
FIELD QC CODE SA SA SA SA SA DU SA 
SAMP. DETH TOP 4 1 0 6 10 6 a 
SAMP. DEPTH BOT: 6 2.6 02 8 12 8 0.8 
MATRIX: SOIL SOIL SOil. SOIL SOIL SOIL SOIL 
SAMP. DATE: 20-Oct-97 24-Oct-97 20-Feb-94 20-Feb-94 20-Feb-94 20-Feb-94 24-Oct-97 

Parameter Units Maximum Frequenc Action Level Exceed Detect Analyses Value (0) Value (Q) Value (Q) Value (Q) Value (Q) Value (Q) Value (Q) 
Endosulfan I UG/KG 26 a 900 a 8 57 2 U 2 U 2 U 2U 2 U 2 U 
Endosulfan II UG/KG 7 a 900 a 5 57 4U 4 U 5 J 4 U 4 U 4U 
Endosulfan sulfate UG/KG 20 a 1000 a 5 57 4U 4U 4U 4 U 4 U 4 U 
Endrin UG/KG 46 a 100 0 9 57 4 U 4 U 4 U 4 U 4 U 4 U 
Endrtn aldehyde UG/KG 17 a a a 12 57 4U 4U 6 J 4U 4J 4 U 
Endrtn ketone UG/KG 77 a a a 9 57 4U 4 4U 4 U 4U 4 U 
Gamma-Chlordane UG/KG 100 a 540 a 11 57 2 U 2 J 2 U 2U _2 U 2 U 
Heptachlor epoxide UG/KG 10 a 20 a 14 57 2 U 1 J 2 U 2 U 2 U 2 U 
Methoxychlor UG/KG 110 a a a 2 57 20 U 19 U 20 U 22 U 21 U 21 u. 

METALS 
Aluminum MG/KG 20600 1 19520 1 54 56 10700 15100 11200 J 13000 J 11800 J 20600 
Antimony MG/KG 424 a 6 1 12 56 1 UJ 1 UJ 1 J 1 J a J 1 UJ 
Arsenic MG/KG 6 1 9 a 54 56 5 5 5 J 4 J 4 J 5 
Barium MG/KG 304 1 300 1 54 56 50 89 78 J 108 J 76 J 154 
Beryllium MG/KG 1 1 1 a 54 56 a a a J 1 J 0 J 1 
Cadmium MG/KG 3 a 2 1 20 56 au au 1 J a J a J au 
Calcium MG/KG 214000 1 125300 4 54 56 2060 34200 150000 J 83700 J 37400 J 4030 
Chromium MG/KG 26 1 30 a 54 56 19 24 18 J 18 J 18 J 26 
Cobalt MG/KG 15 1 30 a 54 56 11 12 9 J 7 J 9 J 9 
Copper MG/KG 36 1 33 1 54 56 13 31 25 J 33 J 24 J 25 
Iron MG/KG 33300 1 37410 a 54 56 25300 28600 20400 J 18300 J 20500 J 29000 
Lead MG/KG 139 1 24 29 54 56 16 33 52 J 38 J 11 J 15 
Magnesium MG/KG 34400 1 21700 1 54 56 4390 7020 8690 J 8610 J 14500 J 4880 
Manganese MG/KG 1150 1 1100 1 54 56 376 623 516 J 418 J 329 J 313 
Mercury MG/KG 2 1 a 11 34 56 au a a J 0 J a J a 
Nickel MG/KG 41 1 50 a 54 56 30 40 27 J 23 J 28 J 31 
Potassium MG/KG 2520 1 2623 0 54 56 1110 2060 2140 J 2290 J 2520 J 2340 
Selenium MG/KG 2 0 2 1 18 56 1 U 2 0 J 1 J 0 J 1 
Silver MG/KG 4 0 1 1 4 56 0 U au au OU au au 
Sodium MG/KG 2310 1 188 17 43 56 98 103 U 135 J 353 J 164 J 287 
Vanadium MG/KG 42 1 150 0 54 56 15 24 42 J 25 J 22 J 34 
Zinc MG/KG 1550 1 115 6 54 56 133 86 86 J 116 J 70 J 81 

OTHER ANALYSES 
Total Petroleum Hydrocarbons MG/KG 19700 1 a 39 57 28 U 50 380 220 78 182 27 U 
Nitrate/Nitrite Nitrogen MG/KG 1 3 a 

Notes: 
(a) The TAGM values for PCBs is 1 000ug/kg for surface soils and 10,000ug/kg for subsurface soils. 
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SOIL ANALYSIS RES UL rs -SEAD-58 
DecIsIon Document - SEADs-59 and 71 

Seneca Army Depot Activity 

STUDY ID RI Pha RI Phase 1 Step 1 RI Phase 1 Step 1 RI Phase 1 Step 1 e 1 Step 1 RI Phase 1 Step 1 RI Phase 1 Step 1 

SDG SEAD-59 SEAD-59 SEAD-59 SEA0-59 SEAD-59 SEAD-59 

ES ID SB59-11 SB59-13 SB59-14 SB59-15 SB59-16 SB59-17 

LABID 59132 59060 59062 59061 59064 59068 

FIELD QC CODE: SA SA SA SA SA SA 

SAMP. DETH TOP 3 6 0 4 0 8 

SAMP. DEPTH BOT: 5 6.9 1.6 5.3 1.5 92 

MATRIX: SOIL SOIL SOIL SOIL SOIL SOIL 

SAMP. DATE: 24-0ct-97 21-0ct-97 22-0ct-97 21-0ct-97 23-0ct-97 23-0ct-97 

Parameter Units Maximum Frequenc Action Level Exceed Detect Analyses Value (Q) Value (Q) Value (Q) Value (Q) Value (Q) Value (Q) 

VOLATILE ORGANICS 
Acetone UG/KG 150 0 200 0 1 56 11 U 55 U 150 11 U 11 U 11 U 

Benzene UG/KG 5900 0 60 2 3 56 11 U 55 U 11 U 11 U 11 U 11 U 

Carbon disulfide UG/KG 4 0 2700 0 1 56 11 U 55 U 11 U 11 U 11 U 11 U 

Ethyl benzene UG/KG 260000 0 5500 1 4 56 11 U 55 U 11 U 11 U 11 U 11 U 

Methyl chloride UG/KG 1 0 0 0 1 56 11 U 55 U 11 U 11 U 11 U 11 U 

Methyl ethyl ketone UG/KG 36 0 300 0 3 56 11 U 55 U 11 U 11 U 11 U 11 U 

Methylene chloride UG/KG 2 0 100 0 2 56 11 U 55 U 2 J 11 U 11 U 11 U 

Toluene UG/KG 830000 0 1500 1 8 56 11 U 55 U 11 U 11 U 11 U 11 U 

Total Xylenes UG/KG 1000000 0 1200 1 6 56 11 U 55 U 11 U 11 U 11 U 11 U 

Trichloroethene UG/KG 2 0 700 0 2 56 11 U 55 U 2 J 11 U 11 U 11 U 

SEMIVOLATILE ORGANICS 
1,2,4-T richlorobenzene UG/KG 28 0 3400 0 1 57 70 U 140 U 190 U 77 U 190 U 75 U 

2-Methylnaphthalene UG/KG 67000 1 36400 2 37 57 70 U 93 J 35 J 77 U 20 J 22 J 

4-Methylphenol UG/KG 83 0 900 0 2 57 70 U 140 U 190 U 77 U 190 U 75 U 

Acenaphthene UG/KG 20000 1 50000 0 39 57 70 U 110 J 50 J 77 U 52 J 16 J 

Acenaphthylene UG/KG 5700 1 41000 0 29 57 70 U 140 U 190 U 77 U 14 J 5 J 

Anthracene UG/KG 38000 1 50000 0 36 57 70 U 140 U 140 J 77 U 94 J 35 J 

Benzo(a]anthracene UG/KG 67000 1 224 31 44 57 4 J 140 U 530 77 U 420 71 J 

Benzo(a]pyrene UG/KG 70000 1 61 33 43 57 4 J 140 U 380 77 U 410 54 J 

Benzo(b]fluoranthene UG/KG 58000 1 1100 13 46 57 4 J 140 U 320 8 J 420 56 J 

Benzo[ghi]perylene UG/KG 35000 1 50000 0 39 57 70 U 140 U 250 77 U 250 35 J 

Benzo[k]fluoranthene UG/KG 48000 1 1100 12 41 57 4 J 140 U 380 77 U 390 66 J 

Bis(2-Ethylhexyl)phthalate UG/KG 15000 1 50000 0 33 57 16 J 38 J 47 J 17 J 22 J 26 J 

Butylbenzylphthalate UG/KG 1000 0 50000 0 4 57 70 U 140 U 190 U 77 U 190 U 75 U 

Carbazole UG/KG 33000 1 0 0 36 57 70 U 140 U 140 J 77 U 220 29 J 

Chrysene UG/KG 63000 1 400 26 45 57 5 J 140 U 6IO 5 J 490 72 J 

Di-n-butylphthalate UG/KG 250 0 8100 0 22 57 10 J 140 U 190 U 5 J 190 U 5 J 

Di-n-octylphthalate UG/KG 11 0 -50000 0 5 57 70 U 140 U 190 U 77 U 190 U 75 U 

Dibenz[a,h]anthracene UG/KG 17000 1 14 29 34 57 70 U 140 U 110 J 77 U 130 J 13 J 

Dibenzofuran UG/KG 18000 1 6200 1 34 57 70 U 110 J 30 J 77 U 20 J 16 J 

Diethyl phthalate UG/KG 12 0 7100 0 15 57 5 J 140 U 12 J 11 J 190 U 9 J 

Fluoranthene UG/KG 160000 1 50000 1 46 57 9 J 140 U 1100 5 J 1000 170 

Fluorene UG/KG 38000 1 50000 0 38 57 70 U 260 51 J 77 U 40 J 34 J 

lndeno[1,2,3-cd]pyrene UG/KG 34000 1 3200 4 42 57 70 U 140 U 230 77 U 250 33 J 

Naphthalene UG/KG 29000 1 13000 2 35 57 70 U 69 J 33 J 77 U 62 J 20 J 

Phenanthrene UG/KG 140000 1 50000 2 46 57 11 J 280 800 5 J 520 180 

Phenol UG/KG 17 0 30 0 2 57 70 U 140 U 190 U 77 U 190 U 75 U 

Pyrene UG/KG 120000 1 50000 1 47 57 7 J 25 J 1100 5 J 790 170 

PESTICIDES/PGBs 
4,4·.000 UG/KG 450 1 2900 0 31 57 4U 4 U 30 4 U 41 4U 

4,4"-DDE UG/KG 150 1 2100 0 34 57 4U 4 U 42 2 J 21 4 U 

4,4'-DDT UG/KG 350 1 2100 0 31 57 4 U 4U 52 4 U 23 4U 

Aldrin UG/KG 1 0 41 0 2 57 2 U 2 U 2 U 2U 2 U 2U 

Alpha-BHC UGIKG 14 0 110 0 4 57 2 U 7 UJ 18 UJ 6 UJ 2 U 2U 

Alpha-Chlordane UG/KG 81 0 0 0 13 57 2 U 2 U 5 2 U 2 U 2 U 

Aroclor-1254 UG/KG 63 0 1000 0 2 57 35 U 36 U 38 U 38 U 37 U 38 U 

Beta-BHC UG/KG 5 0 200 0 7 57 2 U 3 J 2 U 2 J 2 U 2 U 

Delta-BHC UG/KG 9 0 300 0 7 57 2 U 1 J 9 J 2 U 2U 2 U 

Dieldrin UG/KG 5 0 44 0 4 57 4U 4 U 4U 4U 4U 4U 
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T~.BLE A-1 
SOIL ANALYSIS RESUL rs -SEAD-5" 
Dec1s1on Document - SEADs-59 and 71 

Seneca Army Depot Act1v1ty 

STUDY ID. RI Pha RI Phase 1 Step 1 RI Phase 1 Step 1 RI Phase 1 Step 1 e 1 Step 1 RI Phase 1 Step 1 RI Phase 1 Step 1 
SDG SEAD-59 SEAD-59 SEAD-59 SEAD-59 SEAD-59 SEAD-59 
ESID SB59-11 SB59-13 SB59-14 SB59-15 SB59-16 SB59-17 
LABID 59132 59060 59062 59061 59064 59068 
FIELD QC CODE· SA SA SA SA SA SA 
SAMP. DETH TOP: 3 6 0 4 0 8 
SAMP. DEPTH BOT: 5 6.9 1,6 5.3 1 5 9.2 
MATRIX· SOIL SOIL SOIL SOIL SOIL SOIL 
SAMP. DATE: 24-Oct-97 21-Oct-97 22-Oct-97 21-Oct-97 23-Oct-97 23-Oct-97 

Parameter Units Maximum Frequenc Action Level Exceed Detect Analyses Value (Q) Value (Q) Value (Q) Value (Q) Value (Q) Value (Q) 
Endosulfan I UG/KG 26 0 900 0 8 57 2 U 2U 2U 2 U 2 U 2 U 
Endosulfan II UG/KG 7 0 900 0 5 57 4U 4U 4U 4 U 4 U 4U 
Endosulfan sulfate UG/KG 20 0 1000 0 5 57 4 U 4U 10 4U 4U 4U 
Endrin UG/KG 46 0 100 0 9 57 4 U 4U 4 J 4U 6 4 U 
Endrin aldehyde UG/KG 17 0 0 0 12 57 4 U 4U 3 J 4 U 4 4 U 
Endrin ketone UG/KG 77 0 0 0 9 57 4U 4 U 11 4U 5 4U 
Gamma-Chlordane UG/KG 100 0 540 0 11 57 2 U 2 U 6 2 U 2 U 2 U 
Heptachlor epoxide UG/KG 10 0 20 0 14 57 2 U 2 U 3 2 U 2 J 2 U 
Methoxychlor UG/KG 110 0 0 0 2 57 18 U 18 U 19 U 20 U 19 U 19 U 

METALS 
Aluminum MG/KG 20600 1 19520 1 54 56 7740 11100 8970 7450 10500 5400 
Antimony MG/KG 424 0 6 1 12 '56 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 
Arsenic MG/KG 6 1 9 0 54 56 4 6 5 4 5 3 
Barium MG/KG 304 1 300 1 54 56 44 52 67 53 86 36 
Beryllium MG/KG 1 1 1 0 54 56 0 0 0 0 0 0 
Cadmium MG/KG 3 0 2 1 20 56 0 U 0 U 0 U 0 U 0 U 0 U 
calcium MG/KG 214000 1 125300 4 54 56 72200 33900 51000 123000 71000 101000 
Chromium MG/KG 26 1 30 0 54 56 13 19 17 13 16 9 
Cobalt MG/KG 15 1 30 0 54 56 8 14 9 8 10 6 
Copper MG/KG 36 1 33 1 54 56 20 21 21 19 22 17 
Iron MG/KG 33300 1 37410 0 54 56 18400 28900 19300 16900 19300 12300 
Lead MG/KG 139 1 24 29 54 56 10 9 46 8 20 6 
Magnesium MG/KG 34400 1 21700 1 54 56 13600 7990 8340 14900 8410 14200 
Manganese MG/KG 1150 1 1100 1 54 56 356 576 406 469 370 334 
Mercury MG/KG 2 1 0 11 34 56 0 U 0 U 0 0 U 0 0 U 
Nickel MG/KG 41 1 50 0 54 56 23 36 25 24 28 17 
Potassium MG/KG 2520 1 2623 0 54 56 1000 1060 1480· 1160 1400 936 
Selenium MG/KG 2 0 2 1 18 56 1 U 1 U 1 U 1 U 1 U 1 U 
Silver MG/KG 4 0 1 1 4 56 0 U 0 U 0 U 0 U 0 U 0 U 
Sodium MG/KG 2310 1 188 17 43 56 127 112 1440 817 194 152 
Vanadium MG/KG 42 1 150 0 54 56 13 15 17 13 19 10 
Zinc MG/KG 1550 1 115 6 54 56 81 61 73 67 71 51 

OTHER ANALYSES 
Total Petroleum Hydrocarbons MG/KG 19700 1 0 39 57 24 U 691 197 25 U 2390 23 U 
Nitrate/Nibite Nitrogen MG/KG 0 0 0 0 3 0 

Notes: 
(a) The TAGM values for PCBs is 1 000ug/kg for surface soils and 10,000ug/kg for subsurface soils. 
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SOIL ANALYSIS Ki=SUL TS - SEAD-59 
Dec1s1on Document - SEAOs-59 and 71 

Seneca Army Depot Activity 

STUDY ID: RI Pha RI Phase 1 Step 1 RI Phase 1 Step 1 RI Phase 1 Step 1 RI Phase 1 Step 1 ESI ESI ESI 

SDG SEAD-59 SEAD-59 SEAD-59 SEAD-59 SEAD-59 SEAD-59 SEAD-59 

ES ID SB59-17 SB59-18 SB59-19 SB59-19 SB59-2 SB59-2 SB59-2 

LABID 59131 59127 59065 59065DL SB59-2-00 SB59-2-02 SB59-2-04 

FIELD QC CODE: DU SA SA SA2 SA SA SA 

SAMP. DETH TOP. 8 10 2 2 0 2 6 

SAMP. DEPTH BOT: 9.2 11 2.7 2.7 0.2 4 7 

MATRIX: SOIL SOIL SOIL SOIL SOIL SOIL SOIL 

SAMP. DATE: 23-Oct-97 24-Oct-97 22-Oct-97 22-Oct-97 26-May-94 26-May-94 26-May-94 

Parameter Units Maximum Frequenc Action Level Exceed Detect Analyses Value (Q) Value (Q) Value (Q) Value (Q) Value (Q) Value (Q) Value 

VOLATILE ORGANICS 
Acetone UG/KG 150 0 200 o 1 56 60 U 11 U 53 U 11 U 45 U 23 

Benzene UG/KG 5900 0 60 2 3 56 6 J 11 U 53 U 11 U 12 U 12 

Carbon disulfide UG/KG 4 0 2700 0 1 56 60 U 11 U 53 U 11 U 12 U 12 

Ethyl benzene UG/KG 260000 o 5500 1 4 56 14 J 11 U 53 U 11 U 12 U 12 

Methyl chlortde UG/KG 1 0 o o 1 56 60 U 11 U 53 U 11 U 12 U 12 

Methyl ethyl ketone UG/KG 36 0 300 o 3 56 60 U 11 U 53 U 11 U 12 J 12 

Methylene chlortde UG/KG 2 0 100 0 2 56 60 U 11 U 53 U 11 U 12 U 12 

Toluene UG/KG 830000 o 1500 1 8 56 16 J 11 U 12 J 11 U 12 U 12 

Total Xylenes UG/KG 1000000 0 1200 1 6 56 140 11 U 98 11 U 12 U 12 

T richloroethene UG/KG 2 0 700 0 2 56 60 U 11 U 53 U 11 U 12 U 12 

SEMIVOLA TILE ORGANICS 
1,2,4-Trichlorobenzene UG/KG 28 0 3400 0 1 57 75 U 380 U 22000 U 740 U 820 U 390 

2-Methylnaphthalene UG/KG 67000 1 36400 2 37 57 18 J 250 J 29000 75 J 160 J 150 

4-Methylphenol UG/KG 83 0 900 0 2 57 75 U 380 UJ 22000 U 740 U 820 U 28 

Acenaphthene UG/KG 20000 1 50000 0 39 57 11 J 180 J 20000 J 60 J 230 J 100 

Acenaphthylene UG/KG 5700 1 41000 0 29 57 75 U 41 J 5700 J 390 J 100 J 23 

Anthracene UG/KG 38000 1 50000 0 36 57 16 J 380 38000 250 J 440 J 160 

Benzo[a]anthracene UG/KG 67000 1 224 31 44 57 23 J 620 67000 1700 J 1600 260 

Benzo[a]pyrene UG/KG 70000 1 61 33 43 57 18 J 570 70000 1900 1500 250 

Benzo[b]fluoranthene UG/KG 58000 1 1100 13 46 57 20 J 920 58000 3700 J 3100 J 290 

Benzo[ghi]perylene UG/KG 35000 1 50000 0 39 57 10 J · 320 J 35000 1100 740 J 130 

Benzo[k]fluoranthene UG/KG 48000 1 1100 12 41 57 20 J 380 U 48000 740 UJ 820 UJ 270 

Bis(2-Ethylhexyl)phthalate UG/KG 15000 1 50000 0 33 57 15 J 380 U 22000 U 67 J 72 J 35 

Butylbenzylphthalate UG/KG 1000 0 50000 0 4 57 75 U 380 U 22000 U 740 U 820 U 390 

Carbazole UG/KG 33000 1 0 0 36 57 14 J 370 J 33000 97 J 220 J 64 

Chrysene UG/KG 63000 1 400 26 45 57 22 J 600 63000 1600 J 1500 270 

Di-n-butylphthalate UG/KG 250 0 8100 0 22 57 5 J 380 U 22000 U 740 U 820 U 390 

Oi-n-octylphthalate UG/KG 11 0 50000 0 5 57 75 U 380 U 22000 U 740 U 820 U 390 

Olbenz[a,h]anthracene UG/KG 17000 1 14 29 34 57 5 J 150 J 17000 J 610 J 470 J 84 

Dibenzofuran UG/KG 18000 1 6200 1 34 57 9 J 280 J 18000 J 53 J 820 U 82 

Diethyl phthalate UG/KG 12 0 7100 0 15 57 7 J 380 U 22000 U 740 U 820 U 390 

Fluoranthene UG/KG 160000 1 50000 1 46 57 55 J 1500 160000 2600 J 3200 750 

Fluorene UG/KG 38000 1 50000 0 38 57 15 J 530 38000 130 J 380 J 160 

lndeno[1,2,3-cd]pyrene UG/KG 34000 1 3200 4 42 57 10 J 300 J 34000 1600 940 130 

Naphthalene UG/KG 29000 1 13000 2 35 57 23 J 750 29000 68 J 170 J 160 

Phenanthrene UG/KG 140000 1 50000 2 46 57 63 J 1900 140000 870 J 1800 620 

Phenol UG/KG 17 0 30 0 2 57 75 U 380 U 22000 U 740 U 820 U 390 

Pyrene UG/KG 120000 1 50000 1 47 57 53 J 1300 120000 3200 J 3200 510 

PESTICIOES/PCBs 
4,4·-000 UG/KG 450 1 2900 0 31 57 4U 12 16 18. U 4J 48 J 5 

4,4"-OOE UG/KG 150 1 2100 0 34 57 4U 8 10 18. U 11 J 81 J 8 

4,4'-OOT UG/KG 350 1 2100 0 31 57 4U 11 43 47. J 26 J 16 J 4 

Aldrtn UG/KG 1 0 41 0 2 57 2 U 2 U 2 U 9. U 2 UJ 1 J 2 

Alpha-BHC UG/KG 14 0 110 0 4 57 2 U 2 U 2 U 9. U 2 UJ 2 UJ 2 

Alpha-Chlordane UG/KG 81 0 0 0 13 57 2 U 2 U 2 U 9. U 2 J 5 J 2 

Aroclor-1254 UG/KG 63 0 1000 0 2 57 38 U 38 U 35 U 180. U 37 UJ 41 UJ 39 

Beta-BHC UG/KG 5 0 200 0 7 57 2 U 2 U 2U 9. U 2 UJ 2 UJ 2 

Oelta-BHC UG/KG 9 0 300 0 7 57 2 U 2 U 2 U 9. U 2 UJ 2 UJ 2 

Oieldrtn UG/KG 5 0 44 0 4 57 4 U 4 U 3 J 18. U 4 UJ 4 UJ 4 
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TABLE A-I 
SOIL ANALYSIS RES UL TS - SEAD-59 
Decision Document - SEADs-59 and 71 

Seneca Army Depot Activity 

STUDY ID: RI Pha RI Phase 1 Step 1 RI Phase 1 Step 1 RI Phase 1 Step 1 RI Phase 1 Step 1 ESI ESI ESI 
SDG SEAD-59 SEAD-59 SEAD-59 SEAD-59 SEAD-59 SEAD-59 SEAD-59 
ESID SB59-17 SB59-18 SB59-19 SB59-19 SB59-2 SB59-2 SB59-2 
LABID 59131 59127 59065 59065DL SB59-2-00 SB59-2-02 SB59-2-04 
FIELD QC CODE: DU SA SA SA2 SA SA SA 
SAMP. DETH TOP: 8 10 2 2 a 2 6 
SAMP. DEPTH BOT: 9.2 11 2.7 2.7 0.2 4 7 
MATRIX: SOIL SOIL SOIL SOIL SOIL SOIL SOIL 
SAMP. DATE: 23-0ct-97 24-Oct-97 22-Oct-97 22-Oct-97 26-May-94 26-May-94 26-May-94 

Parameter Units Maximum Frequenc Action Level Exceed Detect Analyses Value (Q) Value (Q) Value (Q) Value (Q) Value (Q) Value (Q) Value 
Endosulfan I UG/KG 26 a 900 a 8 57 2 U 2 U 4 9. U 22 J 16 J 4 
Endosulfan II UG/KG 7 a 900 a 5 57 4 U 4 U 3 J 18. U 4 UJ 4 UJ 4 
Endosulfan sulfate UGIKG 20 a 1000 a 5 57 4U 4U 20 10. J 4 UJ 4 UJ 4 
Endlin UG/KG 46 a 100 a 9 57 4 U 4U 32 46. J 4J 4 UJ 4 
Endlin aldehyde UGIKG 17 a a a 12 57 4 U 4U 15 17. J 4 UJ 4 UJ 4 
Endlin ketone UG/KG 77 a a a 9 57 4 U 4U 77 J 51. J 4 UJ 4 UJ 4 
Gamma-Chlordane UG/KG 100 a 540 a 11 57 2 U 2 U 2 U 9. U 2 UJ 2 UJ 2 
Heptachlor epoxide UG/KG 10 a 20 a 14 57 2 U 2 U 3 9. U 2 UJ 2 UJ 2 
Methoxychlor UG/KG 110 a a a 2 57 19 U 19 U 110 90. U 19 UJ 21 UJ 20 

METALS 
Aluminum MG/KG 20600 1 19520 1 54 56 6390 9660 11500 8640 12500 9340 
Antimony MG/KG 424 a 6 1 12 56 1 UJ 1 UJ 1 UJ a J 1 J a 
Arsenic MG/KG 6 1 9 a 54 56 4 3 4 6 6 4 
Barium MG/KG 304 1 300 1 54 56 40 72 75 76 93 66 
Beryllium MG/KG 1 1 1 0 54 56 0 0 0 0 J 1 J 0 
Cadmium MG/KG 3 0 2 1 20 56 0 U 0 U OU 1 J 1 J a 
Galcium MG/KG 214000 1 125300 4 54 56 88800 95900 60000 135000 44500 65800 
Chromium MG/KG 26 1 30 a 54 56 10 14 19 16 21 16 
Cobalt MG/KG 15 1 30 a 54 56 7 7 11 8 J 12 9 
Copper MG/KG 36 1 33 1 54 56 18 19 26 22 28 20 
Iron MG/KG 33300 1 37410 a 54 56 14800 16500 22400 18200 24600 20900 
Lead MG/KG 139 1 24 29 54 56 7 20 21 40 50 13 
Magnesium MG/KG 34400 1 21700 1 54 56 14800 17200 11000 11100 8540 9190 
Manganese MG/KG 1150 1 1100 1 54 56 391 378 436 410 664 836 
Mercury MG/KG 2 1 a 11 34 56 au 0 0 0 J 0 J 0 
Nickel MG/KG 41 1 50 a 54 56 20 21 36 24 32 25 
Potassium MG/KG 2520 1 2623 0 54 56 1230 1940 1950 1590 J 1690 J 1280 
Selenium MG/KG 2 a 2 1 18 56 1 U 1 U 1 U 0 U 1 0 
Silver MG/KG 4 0 1 1 4 56 0 U au OU 0 UJ a J a 
Sodium MG/KG 2310 1 188 17 43 56 165 258 101 U 189 J 168 J 148 
Vanadium MG/KG 42 1 150 a 54 56 12 19 22 18 24 16 
Zinc MG/KG 1550 1 115 6 54 56 65 50 76 77 115 76 

OTHER ANALYSES 
Total Petroleum Hydrocarbons MG/KG 19700 1 a 39 57 25 U 1290 2880 951 513 69 
Nitrate/Nitrite Nitrogen MG/KG a 0 a 

Notes: 
(a) The TAGM values for PCBs is 1000ug/kg for surface soils and 10,000ug/kg for subsurface soils. 
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SOIL ANALYSIS t<cSUL TS - SEAD-5,, 
Oec1s1on Document - SEADs-59 and 7 i 

Seneca Army Depot Activity 

STUDY ID: RI Pha ESI RI Phase 1 Step 1 RI Phase 1 Step 1 ESI ESI ESI ESI 

SDG SEAD-59 SEAD-59 SEAD-59 SEAD-59 SEAD-59 SEAD-59 SEAD-59 

ESID SB59-2 SB59-20 SB59-21 SB59-3 SB59-3 SB59-3 SB59-4 

LABID SB59-2-20 59066 59067 SB59-3-00 SB59-3-02 SB59-3-04 SB59-4-00 

FIELD QC CODE: DU SA SA SA SA SA SA 

SAMP. DETH TOP: 0 4 0 0 2 6 0 

SAMP. DEPTH BOT· 0.2 4.5 1.1 0.2 4 8 0.2 

MATRIX: SOIL SOIL SOIL SOIL SOIL SOIL SOIL 

SAMP. DATE: 26-May-94 22-Oct-97 22-Oct-97 25-May-94 25-May-94 25-May-94 25-May-94 

Parameter Units Maximum Frequenc Action Level Exceed Detect Analyses (Q) Value (Q) Value (Q) Value (Q) Value (Q) Value (Q) Value (Q) Value (Q) 

VOLATILE ORGANICS 
Acetone UG/KG 150 0 200 0 1 56 U 11 U 11 U 12 U 11 U 12 U 11 U 11 U 

Benzene UG/KG 5900 0 60 2 3 56 U 11 U 11 U 12 U 11 U 12 U 11 U 11 U 

Carbon disulfide UG/KG 4 0 2700 0 1 56 U 11 U 11 U 12 U 11 U 12 U 11 U 11 U 

Ethyl benzene UG/KG 260000 0 5500 1 4 56 U 11 U 11 U 12 U 11 U 12 U 11 U 11 U 

Methyl chloride UG/KG 1 0 0 0 1 56 U 11 U 11 U 12 U 11 U 12 U 11 U 11 U 

Methyl ethyl ketone UG/KG 36 0 300 0 3 56 U 11 U 11 U 12 U 11 U 12 U 11 U 11 U 

Methylene chloride UG/KG 2 0 100 0 2 56 U 11 U 11 U 12 U 11 U 12 U 11 U 11 U 

Toluene UG/KG 830000 0 1500 1 8 56 U 11 U 11 U 12 U 11 U 12 U 11 U 11 U 

Total Xylenes UG/KG 1000000 0 1200 1 6 56 U 11 U 11 U 12 U 11 U 12 U 11 U 11 U 

Trichloroethene UG/KG 2 0 700 0 2 56 U 11 U 11 U 12 U 11 U 12 U 11 U 11 U 

SEMIVOLATILE ORGANICS 
1,2,4-Trichlorobenzene UG/KG 28 0 3400 0 1 57 U 740 U 66 U 66 U 370 U 380 U 360 U 740 U 

2-Methylnaphthalene UG/KG 67000 1 36400 2 37 57 J 68 J 14 J 66 U 370 U 380 U 360 U 56 J 

4-Methylphenol UG/KG 83 0 900 0 2 57 J 740 U 66 U 66 U 370 U 380 U 360 U 740 U 

Acenaphthene UG/KG 20000 1 50000 0 39 57 J 110 J 6 J 66 U 56 J 380 U 360 U 63 J 

Acenaphthylene UG/KG 5700 1 41000 0 29 57 J 490 J 66 U 66 U 120 J 380 U 360 U 610 J 

Anthracene UG/KG 38000 1 50000 0 36 57 J 560 J 8 J 66 U 290 J 380 U 360 U 740 J 

Benzo[a]anthracene UG/KG 67000 1 224 31 44 57 J 3500 J 20 J 10 J 910 34 J 360 U 2100 

Benzo[a]pyrene UG/KG 70000 1 61 33 43 57 J 3000 22 J 8 J 47 J 380 U 360 U 420 J 

Benzo[b]fluoranthene UG/KG 58000 1 1100 13 46 57 J -1400 19 J 15 J 430 45 J 360 U 2200 

Benzo[ghi]perylene UG/KG 35000 1 50000 0 39 57 J 1500 22 J 11 J 370 U 380 U 360 U 740 U 

Benzo[k]fiuoranthene UG/KG 48000 1 1100 12 41 57 J 2100 J 20 J 12 J 440 28 J 360 U 1500 

Bis(2-Ethylhexyl)phthalate UG/KG 15000 1 50000 0 33 57 J 37 J 16 J 21 J 660 1300 360 U 740 U 

Butylbenzylphthalate UG/KG 1000 0 50000 0 4 57 U 740 U 66 U 66 U 370 U 380 U 360 U 740 U 

Carbazole UG/KG 33000 1 0 0 36 57 J 190 J 11 J 7 J 39 J 380 U 360 U 63 J 

Chrysene UG/KG 63000 1 400 26 45 57 J 2700 J 25 J 14 J 700 42 J 360 U (800 

Di-n-butylphthalate UG/KG 250 0 8100 0 22 57 U 740 U 6 J 5 J 67 J 380 U 360 U 250 J 

Di-n-octylphthalate UG/KG 11 0 50000 0 5 57 U 740 U 66 U 66 U 370 U 380 U 360 U 740 U 

Dibenz[a,h]anthracene UG/KG 17000 1 14 29 34 57 J 870 5 J 66 U 160 J 380 U 360 U 570 J 

Dibenzofuran UG/KG 18000 1 6200 1 34 57 J 83 J 6 J 66 U 26 J 380 U 360 U 45 J 

Diethyl phthalate UG/KG 12 0 7100 0 15 57 U 740 U 10 J 8 J 370 U 380 U 360 U 740 U 

Fluoranthene UG/KG 160000 1 50000 1 46 57 4400 J 54 J 28 J 1700 67 J 360 U 3200 

Fluorene UG/KG 38000 1 50000 0 38 57 J 220 J 9 J 66 U 79 J 380 U 360 U 90 J 

lndeno[1,2,3-0:!]pyrene UG/KG 34000 1 3200 4 42 57 J 2200 14 J 10 J 82 J 380 U 360 U 470 J 

Naphthalene UG/KG 29000 1 13000 2 35 57 J 78 J 19 J 66 U 21 J 380 U 360 U 95 J 

Phenanthrene UG/KG 140000 1 50000 2 46 57 2100 J 43 J 20 J 740 380 U 360 U 1100 

Phenol UG/KG 17 0 30 0 2 57 U 740 U 66 U 66 U 370 U 380 U 360 U 740 U 

Pyrene UG/KG 120000 1 50000 1 47 57 5800 J 48 J 21 J 190 J 32 J 360 U 1200 

PESTICIDES/PCBs 
4,4--DDD UG/KG 450 1 2900 0 31 57 J 5 J 4 U 4U 8 J 4U 4 UJ 6 J 

4,4--DDE UG/KG 150 1 2100 0 34 57 J 7 J 4U 4 U 19 J 4 U 4 UJ 7 J 

4,4--DDT UG/KG 350 1 2100 0 31 57 UJ 13 J 4U 4 U 33 4 U 4 UJ 15 J 

Aldrin UG/KG 1 0 41 0 2 57 UJ 1 J 2 U 2 U 4U 2 U 2 UJ 4 U 

Alpha-BHC UG/KG 14 0 110 0 4 57 UJ 2 UJ 2U 2 U 4 U 2 U 2 UJ 4U 

Alpha-Chlordane UG/KG 81 0 0 0 13 57 UJ 3 J 2 U 2 U 5 J 2 U 2 UJ 4 U 

Aroclor-1254 UG/KG 63 0 1000 0 2 57 UJ 37 UJ 37 U 42 U 73 U 25 J 36 UJ 74 U 

Beta-BHC UG/KG 5 0 200 0 7 57 UJ 2 UJ 2 U 2 U 4 U 2U 2 UJ 4U 

Delta-BHC UG/KG 9 0 300 0 7 57 UJ 2 UJ 2 U 2 U 4 U 2 U 2 UJ 4U 

Dieldrin UG/KG 5 0 44 0 4 57 UJ 4 UJ 4U 4U 7 U 4 U 4 UJ 7U 
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TABLEA-1 
SOIL ANALYSIS RESULTS - SEAD-o9 
Oec1s1on Document - SEADs-59 and 71 

Seneca Army Depot Activity 

STUDY ID: RI Pha ESI RI Phase 1 Step 1 RI Phase 1 Step 1 ESI ESI ESI ESI 
SDG SEAD-59 SEAD-59 SEAD-59 SEAD-59 SEAD-59 SEAD-59 SEAD-59 
ESID S859-2 SB59-20 SB59-21 SB59-3 SB59-3 SB59-3 SB59-4 
LABID SB59-2-20 59066 59067 SB59-3-00 SB59-3-02 SB59-3-04 SB59-4-00 
FIELD QC CODE: DU SA SA SA SA SA SA 
SAMP. DETH TOP: 0 4 0 0 2 6 0 
SAMP. DEPTH BOT: 0.2 4.5 1.1 0.2 4 8 0.2 
MATRIX: SOIL SOIL SOIL SOIL SOIL SOIL SOIL 
SAMP. DATE: 26-May-94 22-Oct-97 22-Oct-97 25-May-94 25-May-94 25-May-94 25-May-94 

Parameter Units Maximum Frequenc Action Level Exceed Detect Analyses (Q) Value (Q) Value (Q) Value (Q) Value (Q) Value (Q) Value (Q) Value (Q) 
Endosulfan I UG/KG 26 0 900 0 8 57 J 3 J 2 U 2 U 4 U 2 U 2 UJ 4 U 
Endosulfan II UG/KG 7 0 900 0 5 57 UJ 4 J 4U 4U 7 U 4 U 4 UJ 7U 
Endosulfan sulfate UG/KG 20 0 1000 0 5 57 UJ 4 UJ 4U 4 U 7 U 4 U 4 UJ 7 U 
Endrin UG/KG 46 0 100 0 9 57 UJ 4 UJ 4U 4U 7U 4 U 4 UJ 7 U 
Endrin aldehyde UG/KG 17 0 0 0 12 57 UJ 4 UJ 4 U 4U 13 J 4U 4 UJ 7 U 
Endrin ketone UG/KG 77 0 0 0 9 57 UJ 4 UJ 4 U 4U 7U 4U 4 UJ 7U 
Gamma-Chlordane UG/KG 100 0 540 0 11 57 UJ 2 UJ 2 U 2 U 7 2 U 2 UJ 3 J 
Heptachlor epoxide UG/KG 10 0 20 0 14 57 UJ 2 UJ 2 U 2 U 4U 2 U 2 UJ 4U 
Melhoxychlor UG/KG 110 0 0 0 2 57 UJ 19 UJ 19 U 22 U 38 U 20 U 19 UJ 38 U 

METALS 
Aluminum MG/KG 20600 1 19520 1 54 56 11800 10700 14300 9020 11700 8020 13100 
Antimony MG/KG 424 0 6 1 12 56 J 0 J 1 UJ 1 UJ O UJ 0 UJ 0 UJ O UJ 
Arsenic MG/KG 6 1 9 0 54 56 6 4 5 5 4 4 5 
Barium MG/KG 304 1 300 1 54 56 80 88 167 59 78 63 90 
Beryllium MG/KG 1 1 1 0 54 56 J 1 J 0 0 OJ 1 J 0 J 1 J 
Cadmium MG/KG 3 0 2 1 20 56 J 1 J 0 U 0 U 1 1 J 1 J 1 
Calcium MG/KG 214000 1 125300 4 54 56 66400 44000 5450 108000 69500 71100 51000 
Chromium MG/KG 26 1 30 0 54 56 21 16 21 15 18 13 21 
Cobalt MG/KG 15 1 30 0 54 56 12 8 11 9 8 J 8 11 
Copper MG/KG 36 1 33 1 54 56 29 18 25 21 24 18 31 
Iron MG/KG 33300 1 37410 0 54 56 24500 19100 24700 18100 19400 17600 23800 
Lead MG/KG 139 1 24 29 54 56 50 9 59 29 J 11 J 9 J 60 J 
Magnesium MG/KG 34400 1 21700 1 54 56 15200 9770 4300 11500 17500 18500 10600 
Manganese MG/KG 1150 1 1100 1 54 56 542 407 1050 555 411 403 653 
Mercury MG/KG 2 1 0 11 34 56 J 2 J 0 U 0 0 J 0 J 0 J 0 
Nickel MG/KG 41 1 50 0 54 56 32 24 29 23 29 23 41 
Potassium MG/KG 2520 1 2623 0 54 56 J 1750 J 1440 1600 1460 J 1880 J 1370 J 1850 J 
Selenium MG/KG 2 0 2 1 18- 56 J 1 J 1 U 2 0 J 0 U 0 U 0 U 
Silver MG/KG 4 0 1 1 4 56 UJ O UJ 0 U 0 U O UJ o UJ O UJ 0 UJ 
Sodium MG/KG 2310 1 188 17 43 56 J 171 J 696 113 U 183 J 556 J 198 J 80 J 
Vanadium MG/KG 42 1 150 0 54 56 21 19 23 17 20 14 23 
Zinc MG/KG 1550 1 115 6 54 56 102 82 87 75 59 54 131 

OTHER ANALYSES 
Total Petroleum Hydrocarbons MG/KG 19700 1 0 39 57 774 25 26 U 1360 29 U 29 U 594 
Nitrate/Nitrite Nitrogen MG/KG 0 1 

Notes: 
(a) The TAGM values for PCBs is 1000uglkg for surface soils and 10,000ug/kg for subsurface soils. 
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STUDY ID: 
SDG 
ES ID 
LAB ID 
FIELD QC CODE: 
SAMP. DETH TOP: 
SAMP. DEPTH BOT: 
MATRIX: 
SAMP. DATE: 

T, 

SOIL ANALYSIS RcSUL TS SE,',D-59 
Decision Document - SEADs-59 and 71 

Seneca Army Depot Act1v1ty 

RI Pha ESI 
SEAD-59 

SB59-4 
SB59-4-05 

SA 
8 

10 
SOIL 

25-May-94 

ESI 
SEAD-59 

SB59-4 
SB59-4-10 

SA 
10 
20 

SOIL 
25-May-94 

ESI 
SEAD-59 

SB59-5 
SB59-5-00 

SA 
0 

0.2 
SOIL 

25-May-94 

Parameter 
VOLATILE ORGANICS 
Acetone 

Units Maximum Frequenc Acaon Level Exceed Detect Analyses Value (Q} 

18 U 
18 U 

4 J 
18 U 
18 U 
18 U 

2 J 

Value (Q} 

11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 

Value (Q} 

11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 

Benzene 
Carbon disulfide 
Ethyl benzene 
Methyl chloride 
Methyl ethyl ketone 
Methylene chloride 
Toluene 
Total Xylenes 
Trichloroethene 

SEMIVOLATILE ORGANICS 
1,2,4-Trichlorobenzene 
2-Methylnaphthalene 
4-Methylphenol 
Acenaphthene 

· Acenaphthylene 
Anthracene 
Benzo[a]anthracene 
Benzo[a]pyrene 
Benzo[b]fluoranthene 
Benzo[ghi]perylene 
Benzo[k]fluoranthene 
Bis(2-Ethylhexyl}phthalate 
Butylbenzylphthalate 
Carbazole 
Chrysene 
Di-n-butylphthalate 
Di-n-octylphthalate 
Dibenz[a,h]anthracene 
Dibenzofuran 
Diethyl phthalate 
Fluoranthene 
Fluorene 
lndeno[1,2,3-cd]pyrene 
Naphthalene 
Phenanthrene 
Phenol 
Pyrene 

PESTICIDES/PCBs 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Aldrin 
Alpha-BHC 
Alpha-Chlordane 
Aroclor-1254 
Beta-BHC 
Delta-BHC 
Dieldrin 

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 

150 
5900 

4 
260000 

1 
36 
2 

830000 
1000000 

2 

28 
67000 

83 
20000 

5700 
38000 
67000 
70000 
58000 
35000 
48000 
15000 

1000 
33000 
63000 

250 
11 

17000 
18000 

12 
160000 
38000 
34000 
29000 

140000 
17 

120000 

~o 
150 
350 

1 
14 
81 
63 

5 
9 
5 
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0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
1 
0 

0 
0 

0 

0 

1 
0 
0 
0 
0 
0 
0 
0 

200 
60 

2700 
5500 

0 
300 
100 

1500 
1200 
700 

3400 
36400 

900 
50000 
41000 
50000 

224 
61 

1100 
50000 

1100 
50000 
50000 

0 
400 

8100 
50000 

14 
6200 
7100 

50000 
50000 
3200 

13000 
50000 

30 
50000 

2900 
2100 
2100 

41 
110 

0 
1000 
200 
300 
M 

0 
2 
0 

0 

0 
2 
0 

0 

0 
0 

31 
33 
13 

0 
12 
0 
0 
0 

26 
0 
0 

29 
1 
0 
1 
0 
4 
2 
2 
0 

0 

0 
0 
0 
0 
0 
0 
0 
0 

0 

4 
1 
3 
2 
8 
6 
2 

~ 

2 
~ 

~ 

~ 

M 
~ 

~ 

~ 

~ 

~ 

4 
~ 

~ 

n 
5 

34 
34 
15 
~ 

~ 

G 
~ 

~ 

2 
~ 

31 
34 
31 
2 
4 

13 
2 
7 
7 
4 

56 
56 
56 
56 
56 
56 
56 
56 
56 
56 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

57 
57 
57 
57 
57 
57 
57 
57 
57 
57 

18 U 
18 U 
18 U 

420 U 
37 J 

420 U 
93 J 
52 J 

250 J 
740 
360 J 
730 
420 U 
590 
420 U 
420 U 
160 J 

820 
120 J 
420 U 
160 J 
64 J 

420 U 
1900 

100 J 
300 J 
100 J 

1100 
420 U 
940 

450 
140 
350 
nu 
nu 
nu 

420 U 
22 U 
22 U 
42 U 

=u 
=u 
=u 
=u 
=u 
=u 
=u 
=u 
=u 
=u 
=u 
=u 
=u 
=u 
=u 
=u 
=u 
=u 
=u 
=u 

19 J 

=u 
=u 
=u 
=u 
=u 
~J 

4W 
4W 
4W 
2W 
2W 
2W 
~w 
2W 
2W 
4W 

1800 U 
1800 U 
1800 U 
310 J 

1100 J 
1500 J 
6400 
5800 
6300 
790 J 

4600 
1800 U 
1800 U 

180 J 
6200 
1800 U 
1800 U 
1900 
1800 U 
1800 U 
9900 
300 J 

5300 
240 J 

4300 
1800 U 

10000 

37 U 
37 U 
37 U 
19 U 
19 U 
19 U 

370 U 
19 U 
19 U 
37 U 

ESI 
SEAD-59 

SB59-5 
SB59-5-03 

SA 
4 
6 

SOIL 
25-May-94 

Value (Q} 

11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 

J 

370 U 
45 J 

370 U 
44 J 

190 J 
410 J 
1400 
1200 J 

1100 J 

150 J 
870 J 
370 U 
370 U 
370 U 
uoo 
370 U 
370 U 
300 J 
28 J 

370 U 
2300 J 

90 J 
570 J 
44 J 

1200 J 
370 U 

2800 

22 J 
21 
23 J 

4 U 
4U 
4U 

75 U 
4U 
4U 
8U 

ESI 
SEAD-59 

SB59-5 
SB59-5-06 

SA 
10 
12 

SOIL 
25-May-94 

Value (Q} 

11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 

=u 
=u 
=u 
=u 
=u 
=u 
=u 
=u 
=u 
=u 
=u 
=u 
=u 
=u 
=u 
=u 
=u 
=u 
=u 
=u 
=u 
=u 
=u 
=u 
=u 
=u 
=u 

4 U 
4 U 
4U 
2U 
2 U 
2U 

38 U 
2 U 
2 U 
4U 

e 1 Step 1 
SEAD-59 

SB59-7 
59056 

SA 
0 

2 
SOIL 

20-Oct-97 

Value (Q) 

11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 

81 U 
15 J 
81 U 

9 J 
81 U 
19 J 

160 
140 
180 
88 

160 
42 J 
10 J 
33 J 

180 
8 J 
8 J 

36 J 
9 J 

12 J 
320 

81 U 
83 
11 J 

120 
81 U 

290 

6 
14 
21 

2 U 
14 J 
4 

41 U 
5 J 
2 J 
4U 

e 1 Step 1 
SEAD-59 

SB59-8 
59057 

SA 
0 
2 

SOIL 
20-0ct-97 

Value (Q} 

13 U 
13 U 
13 U 
13 U 
13 U 
13 U 
13 U 
13 U 
13 U 
13 U 

81 U 
81 U 
81 U 
81 U 
81 U 
81 U 
7 J 
7 J 
8 J 
6 J 
8 J 

69 J 
81 U 
81 U 

8 J 
6 J 

11 J 
81 U 
81 U 
10 J 
11 J 
81 U 

6 J 
81 U 

6 J 
81 U 
13 J 

4 U 
4U 
4U 
2 U 
9 
2 U 

41 U 
4 J 
1 J 
4 U 

e 1 Step 1 
SEAD-59 

SB59-9 
59059 

SA 
2 

3.7 
SOIL 

21-0ct-97 

Value (Q} 

10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 

69 U 
69 U 
69 U 
69 U 
69 U 
69 U 
69 U 
69 U 

5 J 
69 U 
69 U 
24 J 
69 U 
69 U 
69 U 

7 J 
69 U 
69 U 
69 U 
12 J 
69 U 
69 U 
69 U 
69 U 
69 U 
69 U 
69 U 

4U 
3 J 
4 
2 U 
8 UJ 
2U 

35 U 
3 J 
1 J 
4U 
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TABLE A-1 
SOIL ANALYSIS RESULTS - SEAD-59 
Dec1s1on Document - SEADs-59 and 71 

Seneca Army Depot Activity 

STUDY ID: RI Pha ESI ESI ESI ESI ESI e 1 Step 1 e 1 Step 1 e 1 Step 1 
SDG SEAD-59 SEAD-59 SEAD-59 SEAD-59 SEAD--59 SEAD-59 SEAD-59 SEAD-59 
ESID SB59-4 SB59-4 SB59-5 SB59-5 SB59-5 SB59-7 SB59-8 SB59-9 
LABID SB59-4-05 SB59-4-10 SB59-5-00 SB59-5-03 S859-5-06 59056 59057 59059 
FIELD QC CODE: SA SA SA SA SA SA SA SA 
SAMP. DETH TOP: 8 10 0 4 10 a a 2 
$AMP. DEPTH BOT: 10 20 0.2 6 12 2 2 3.7 
MATRIX: SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL 
SAMP. DATE: 25-May-94 25-May-94 25-May-94 25-May-94 25-May-94 20-0ct-97 20-0ct-97 21-0ct-97 

Parameter Units Maximum Frequenc Action Level Exceed Detect Analyses Value (Q) Value (Q) Value (Q) Value (Q) Value (Q) Value (Q) Value (Q) Value (Q) 

Endosulfan I UGIKG 26 a 900 0 8 57 22 U 2 UJ 19 U 4U 2 U 2 U 2 U 2 U 
Endosulfan II UG/KG 7 a 900 a 5 57 42 U 4 UJ 37 U 8 U 4U 4 U 4U 4U 
Endosulfan sulfate UGIKG 20 a 1000 0 5 57 42 U 4 UJ 37 U 8 U 4U 4 U 4U 4U 
Endrin UGIKG 46 a 100 0 9 57 42 U 4 UJ 37 U 8 U 4U 4 U 4U 4U 
Endrin aldehyde UGIKG 17 a a a 12 57 42 U 4 UJ 37 U 8 U 4U 4 U 4 U 4U 
Endrin ketone UG/KG 77 a a a 9 57 42 U 4 UJ 37 U 8 U 4 U 4U 4 U 4U 
Gamma-Chlordane UGIKG 100 a 540 0 11 57 22 U 2 UJ 19 U 2 J 2 U 4 2U 2 U 
Heptachlor epoxide UG/KG 10 a 20 a 14 57 22 U 2 UJ 19 U 4 U 2 U 1 J 2U 2U 
Methoxychlor UGIKG 110 a a a 2 57 220 U 18 UJ 190 U 39 U 20 U 21 U 21 U 18 U 

METALS 
Aluminum MG/KG 20600 1 19520 1 54 56 4200 7550 12600 12800 7030 9840 15200 7180 
Antimony MG/KG 424 0 6 1 12 56 424 J O UJ a J O UJ O UJ 1 UJ 1 UJ 1 UJ 
Arsenic MG/KG 6 1 9 0 54 56 4 4 5 6 5 4 5 4 
Barium MG/KG 304 1 300 1 54 56 304 21 J 101 82 36 J 66 192 48 
Beryllium MG/KG 1 1 1 0 54 56 a J a J 1 J 1 J a J a a a 
Cadmium MG/KG 3 0 2 1 20 56 3 a J 1 1 J 1 J 0 U OU au 
Calcium MG/KG 214000 1 125300 4 54 56 214000 61700 59500 62800 85200 59700 7390 91000 
Chromium MG/KG 26 1 30 0 54 56 15 13 22 20 13 20 21 12 
Cobalt MG/KG 15 1 30 0 54 56 4 J 8 J 11 11 8 J 9 13 8 
Copper MG/KG 36 1 33 1 54 56 14 16 33 26 19 25 28 19 
Iron MG/KG 33300 1 37410 a 54 56 6540 17300 24800 24100 18100 19900 26300 16100 
Lead MG/KG 139 1 24 29 54 56 139 J 10 J 92 J -12 J 12 J -II 56 9 
Magnesium MG/KG 34400 1 21700 1 54 56 7980 14600 8640 11500 3-1-100 7840 4740 18300 
Manganese MG/KG 1150 1 1100 1 54 56 298 328 586 640 477 367 1150 385 
Mercury MG/KG 2 1 0 11 34 56 0 a J a J 0 a J 0 0 au 
Nickel MG/KG 41 1 50 a 54 56 11 21 33 30 27 26 29 21 
Potassium MG/KG 2520 1 2623 a 54 56 845 J 1100 J 1620 J 1710 J 922 J 1500 1770 1430 
Selenium MG/KG 2 0 2 1 18 56 a J 1 J OU 1 J OU 1 U 1 1 U 
Silver MG/KG 4 a 1 1 4 56 0 J O UJ 0 UJ O UJ O UJ au 0 U au 
Sodium MG/KG 2310 1 188 17 43 56 125 J 140 J 79 J 161 J 274 J 1510 115 U 142 
Vanadium MG/KG 42 1 150 a 54 56 14 12 22 23 13 18 25 14 
Zinc MG/KG 1550 1 115 6 54 56 341 55 106 101 65 68 86 61 

OTHER ANALYSES 
Total Petroleum Hydrocarbons MG/KG 19700 1 0 39 57 778 40 527 637 70 133 27 U 23 U 
Nitrate/Nitrite Nitrogen MG/KG 1 8 0 

Notes: 
(a) The TAGM values for PCBs is 1 OOOug/kg for surface soils and 10,000ug/kg for subsurface soils. 
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Tr .• r-1 

SOIL ANALYSIS RES UL TS - SEAD-59 
Dec1s1on Document - SEADs-59 and 71 

Seneca Army Depot Act1v1ty 

STUDY ID: RI Pha ES! e 1 Step 1 e 1 Step 1 e 1 Step 1 e 1 Step 1 e 1 Step 1 e 1 Step 1 e 1 Step 1 

SDG SEAD-59 SEAD-59 SEAD-59 SEAD-59 SEAD-59 SEAD-59 SEAD-59 SEAD-59 

ESID TP59-1 P59-10-2 59-11A-2 59-12A-1 59-12A-2 59-12B-2 59-13A-1 59-13C-1 

LABID TP59-1 59004 59026 59018 59019 59023 59010 59015 

FIELD QC CODE. SA SA SA SA DU SA SA SA 

SAMP. DETH TOP: 2 3 4 1 1 2.5 3.5 3 

SAMP. DEPTH BOT: 2 3.5 4.5 1.5 1.5 3 4 3.5 

MATRIX: SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL 

SAMP. DATE: 08-Jun-94 07-Oct-97 09-Oct-97 09-Oct-97 09-Oct-97 09-Oct-97 08-Oct-97 08-Oct-97 

Parameter Units Maximum Frequenc Action Level Exceed Detect Analyses Value (Q) Value (Q) Value (Q) Value (Q) Value (Q) Value (Q) Value (Q) Value (Q) 

VOLATILE ORGANICS 
Acetone UG/KG 150 0 200 0 1 56 30000 U 5 U 11 U 12 U 12 U 11 U 120 U 11 U 

Benzene UG/KG 5900 0 60 2 3 56 5900 J 11 U 11 U 12 U 12 U 11 U 120 U 11 U 

Carbon disulfide UG/KG 4 0 2700 0 1 56 30000 U 11 U 11 U 12 U 12 U 11 U 120 U 11 U 

Ethyl benzene UG/KG 260000 0 5500 1 4 56 260000 11 U 11 U 12 U 12 U 11 U 110 J 11 U 

Methyl chloride UG/KG 1 0 0 0 1 56 30000 U 11 U 11 U 12 U 12 U 11 U 120 U 11 U 

Methyl ethyl ketone UG/KG 36 0 300 0 3 56 30000 U 11 U 11 U 12 U 12 U 11 U 120 U 11 U 

Methylene chloride UG/KG 2 0 100 0 2 56 30000 U 11 U 11 U 12 U 12 U 11 U 120 U 11 U 

Toluene UG/KG 830000 0 1500 1 8 56 830000 11 U 11 U 12 U 12 U 11 U 120 U 11 U 

Total Xylenes UG/KG 1000000 0 1200 1 6 56 1000000 11 U 11 U 12 U 12 U 11 U 120 U 11 U 

T richloroethene UG/KG 2 0 700 0 2 56 30000 U 11 U 11 U 12 U 12 U 11 U 120 U 11 U 

SEMIVOLATILE ORGANICS 
12.4-Trichlorobenzene UG/KG 28 0 3400 0 1 57 87000 U 9400 U 1400 U 200 U 160 U 74 U 8000 U 76 U 

2-Methylnaphthalene UG/KG 67000 1 36400 2 37 57 87000 U 3600 J 210 J 21 J 16 J 74 U 10000 76 U 

4-Methylphenol UG/KG 83 0 900 0 2 57 87000 U 9400 U 1400 U 200 U 160 U 74 U 8000 U 76 U 

Acenaphthene UG/KG 20000 1 50000 0 39 57 87000 U 4200 J 340 J 92 J 59 J 74 U 1600 J 76 U 

Acenaphthylene UG/KG 5700 1 41000 0 29 57 87000 U 1200 J 290 J 200 U 160 U 74 U 8000 U 76 U 

Anthracene UG/KG 38000 1 50000 0 36 57 87000 U 13000 1100 J 130 J 110 J 74 U 8000 U 76 U 

Benzo[a]anthracene UG/KG 67000 1 224 31 44 57 87000 U 20000 3500 450 480 74 U 8000 U 8 J 

Benzo[a]pyrene UG/KG 70000 1 61 33 43 57 87000 U 18000 4100 480 450 74 U 8000 U 10 J 

Benzo[b]fluoranthene UG/KG 58000 1 1100 13 46 57 87000 U 14000 3400 480 470 74 U 8000 U 11 J 

Benzo[ghi]perylene UG/KG 35000 1 50000 0 39 57 87000 U 9900 2400 340 290 74 U 8000 U 8 J 

Benzo[k]fluoranthene UG/KG 48000 1 1100 12 41 57 87000 U 14000 3200 430 380 74 U 8000 U 10 J 

Bis(2-Ethylhexyl)phthalate UG/KG 15000 1 50000 0 33 57 15000 J 9400 U 1400 U 200 U 14 J 7 J 8000 U 7 J 

Butylbenzylphthalate UG/KG 1000 0 50000 0 '4 57 87000 U 9400 U 1400 U 200 U 160 U 74 U 8000 U 76 U 

Carbazole UG/KG 33000 1 0 0 36 57 87000 U 4100 J 610 J 250 150 J 74 U 8000 U 76 U 

Chrysene UG/KG 63000 1 400 26 45 57 87000 U 19000 3700 520 500 74 U 8000 U 12 J 

Di-n-butylphthalate UG/KG 250 0 8100 0 22 57 87000 U 9400 U 1400 U 200 U 160 U 6 J 8000 U 76 U 

Di-n-octylphthalate UG/KG 11 0 50000 0 5 57 87000 U 9400 U 1400 U 200 U 160 U 74 U 8000 U 76 U 

Dibenz[a,h]anthracene UG/KG 17000 1 14 29 34 57 87000 U 3700 J 890 J 110 J 140 J 74 U 8000 U 76 U 

Dibenzofuran UG/KG 18000 1 6200 1 34 57 87000 U 4200 J 230 J 42 J 27 J 74 U 1400 J 76 U 

Diethyl phthalate UG/KG 12 0 7100 0 15 57 87000 U 9400 U 1400 U 200 U 160 U 74 U 8000 U 5 J 

Fluoranthene UG/KG 160000 1 50000 1 46 57 87000 U 50000 B 7300 1100 1000 74 U 8000 U 14 J 

Fluorene UG/KG 38000 1 50000 0 38 57 87000 U 10000 640 J 81 J 55 J 74 U 3000 J 76 U 

lndeno[1,2,3-cd]pyrene UG/KG 34000 1 3200 4 42 57 87000 U 9200 J 2300 300 270 74 U 8000 U 8 J 

Naphthalene UG/KG 29000 1 13000 2 35 57 87000 U 2000 J 110-J 34 J 17 J 74 U 8000 U 76 U 

Phenanthrene UG/KG 140000 1 50000 2 46 57 87000 U 46000 5000 750 610 74 U 5200 J 9 J 

Phenol UG/KG 17 0 30 0 2 57 87000 U 9400 U 1400 U 200 U 160 U 74 U 8000 U 76 U 

Pyrene UG/KG 120000 1 50000 1 47 57 87000 U 36000 7000 800 890 74 U 8000 U 14 J 

PESTICIDES/PCBs 
4.4'-DDD UG/KG 450 1 2900 0 31 57 7 4 J 13 10 8 4U 26 4 U 

4.4'-DDE UG/KG 150 1 2100 0 34 57 13 J 6 J 13 29 21 4U 10 4U 

4,4'-DDT UG/KG 350 1 2100 0 31 57 4 U 9 J 12 8 5 4U 4 U 4 U 

Aldrin UG/KG 1 0 41 0 2 57 2 U 2 U 2 U 2 U 2 U 2 U 2U 2 U 

Alpha-BHC UG/KG 14 0 110 0 4 57 2 U 2U 2 U 2 U 2U 2 U 2U 2U 

Alpha-Chlordane UG/KG 81 0 0 0 13 57 1 J 2U 1 J 2 U 2 U 2U 17 2 U 

Aroclor-1254 UG/KG 63 0 1000 0 2 57 43 U 35 U 36 U 40 U 40 U 37 U 40 U 38 U 

Beta-BHC UG/KG 5 0 200 0 7 57 2 U 2 U 2U 2 U 2U 2U 2 U 2 U 

Delta-BHC UG/KG 9 0 300 0 7 57 2 J 2 U 2 U 2 U 2U 2U 2 U 2U 

Dieldrin UG/KG 5 0 44 0 4 57 4J 4 U 4U 4U 4U 4U 4U 4U 
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TMBLEM-1 
SOIL ANALYSIS RES UL TS - SEAD-59 
Decision Document - SEADs-59 and 71 

Seneca Army Depot Act1v1ty 

STUDY ID: RI Pha ESI e 1 Step 1 e 1 Step 1 e 1 Step 1 e 1 Step 1 e 1 Step 1 e 1 Step 1 e 1 Step 1 
SDG SEAD-59 SEAD-59 SEAD-59 SEAD-59 SEAD-59 SEAD-59 SEAD-59 SEAD-59 
ESID TP59-1 P59-10-2 59-11A-2 59-12A-1 59-12A-2 59-128-2 59-13A-1 59-13C-1 
LAB ID TP59-1 59004 59026 59018 59019 59023 59010 59015 
FIELD QC CODE: SA SA SA SA DU SA SA SA 
SAMP. DETH TOP: 2 3 4 1 1 2.5 3.5 3 
SAMP. DEPTH BOT: 2 3.5 4.5 1.5 1.5 3 4 3.5 
MATRIX: SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL 
SAMP. DATE: 08-Jun-94 07-Oct-97 09-Oct-97 09-Oct-97 09-Oct-97 09-Oct-97 08-0ct-97 08-0ct-97 

Parameter Units Maximum Frequenc Action Level Exceed Detect Analyses Value (Q) Value (Q) Value (Q) Value (Q) Value (Q) Value (Q) Value (Q) Value (Q) 
Endosulfan I UG/KG 26 0 900 0 8 57 2 J 2 U 2 U 2U 2 U 2 U 2 U 2 U 
Endosulfan II UG/KG 7 0 900 0 5 57 4 U 4 U 4U 4 U 4 U 4U 4 U 4 U 
Endosulfan sulfate UG/KG 20 0 1000 0 5 57 4 U 4 U 4U 4U 4 U 4 U 4 U 4 U 
Endrin UG/KG 46 0 100 0 9 57 4U 17 8 4 U 4U 4 U 4 U 4 U 
Endrin aldehyde UG/KG 17 0 0 0 12 57 4U 7 4 J 4U 4 U 4 U 4 U 4U 
Endrin ketone UG/KG 77 0 0 0 9 57 4U 12 4 4U 4 U 4 U 4 U 4 U 
Gamma-Chlordane UG/KG 100 0 540 0 11 57 2 U 2 U 1 J 2 U 2 U 2 U 18 2 U 
Heptachlor epoxide UG/KG 10 0 20 0 14 57 2 U 1 J 1 J 2 J 1 J 2 U 2 U 2 U 
Melhoxychlor UG/KG 110 0 0 0 2 57 22 U 23 J 18 U 21 U 20 U 19 U 21 U 20 U 

METALS 
Aluminum MG/KG 20600 1 19520 1 54 56 16000 J 10200 J 9950 J 12000 J 10000 J 11900 J 9510 J 6630 J 
Antimony MG/KG 424 0 6 1 12 56 O UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 
Arsenic MG/KG 6 1 9 0 54 56 6 3 4 3 3 4 5 4 
Barium MG/KG 304 1 300 1 54 56 120 J 72 78 92 80 85 33 34 
Beryllium MG/KG 1 1 1 0 54 56 1 J 0 0 0 0 0 0 0 
Cadmium MG/KG 3 0 2 1 20 56 1 J 0 U 0 U 0 U 0 U 0 U 0 U 0 U 
Calcium MG/KG 214000 1 125300 4 54 56 7690 J 39700 98900 26900 63900 2770 8570 73900 
Chromium MG/KG 26 1 30 0 54 56 24 J 17 16 19 15 18 18 12 
Cobalt MG/KG 15 1 30 0 54 56 15 J 10 10 12 9 8 14 9 
Copper MG/KG 36 1 33 1 54 56 20 J 22 36 28 23 17 27 16 
Iron MG/KG 33300 1 37410 0 54 56 33300 J 19000 18200 22600 17600 20800 =oo 15400 
Lead MG/KG 139 1 24 29 54 56 15 17 J 65 J 82 J 38 J 9 J 18 J 11 J 
Magnesium MG/KG 34400 1 21700 1 54 56 5210 J 7500 J 8970 J 6770 J 9300 J 4240 J .6250 J 7700 J 
Manganese MG/KG 1150 1 1100 1 54 56 507 J 352 J 442 J 375 J 463 J 226 J 285 J 340 J 
Mercury MG/KG 2 1 0 11 34 56 0 JR 0 U 0 0 0 0 U 0 U 0 U 
Nickel MG/KG 41 1 50 0 54 56 34 J 30 27 28 23 24 35 22 
Potassium MG/KG 2520 1 2623 0 54 56 1540 1480 1540 1510 1590 1580 1090 1000 
Selenium MG/KG 2 0 2 1 18 56 1 1 U 1 U 1 U 1 U 1 U 1 U 1 U 
Silver MG/KG 4 0 1 1 4 56 O UJ 0 U 0 0 U 0 U 0 U 0 U 0 U 
Sodium MG/KG 2310 1 188 17 43 56 140 J 162 100 80 U 86 U 91 U 1150 385 
Vanadium MG/KG 42 1 150 0 54 56 25 J 17 19 21 18 20 16 12 
Zinc MG/KG 1550 1 115 6 54 56 1550 J 55 J 91 J 122 J 88 J 70 J 97 J 70 J 

OTHER ANALYSES 
Total Petroleum Hydrocarbons MG/KG 19700 1 0 39 57 3820 607 1220 156 151 26 U 5090 25 U 
Nitrate/Nitrite Nitrogen MG/KG 1 2 2 1 0 0 0 

Notes: 
(a) The TAGM values for PCBs is 1000ug/kg for surface soils and 10,000ug/kg for subsurface soils. 
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STUDY ID: 
SDG 
ESID 
LABID 
FIELD QC CODE: 
SAMP. DETH TOP: 
SAMP. DEPTH BOT: 
MATRIX: 
SAMP. DATE: 

1,-,...,. _ r-.~ 1 
SOIL ANALYSIS RESULTS - SEAD-5s 
OecIsIon Document - SEADs-59 and 71 

Seneca Army Depot Act1v1ty 

RI Pha e 1 Step 1 
SEAD-59 
P59-14-3 

59030 
SA 
1.5 

2 
SOIL 

10-0ct-97 

e 1 Step 1 
SEAD-59 
P59-15-1 

59031 
SA 

6 
6 

SOIL 
10-0ct-97 

e 1 Step 1 
SEAD-59 
P59-15-5 

59035 
SA 

6 
6.5 

SOIL 
10-0ct-97 

Parameter 
VOLATILE ORGANICS 
Acetone 

Units Maximum Frequenc Action Level Exceed Detect Analyses Value (Q) 

12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 

Value (Q) 

57 U 
57 U 
57 U 
22 J 
57 U 
57 U 
57 U 

Value (Q) 

12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
2 J 

12 U 
12 U 

Benzene 
Carbon disulfide 
Ethyl benzene 
Methyl chlonde 
Methyl ethyl ketone 
Methylene chlortde 
Toluene 
Total Xylenes 
Trtchloroethene 

SEMIVOLATILE ORGANICS 
1,2,4-Trtchlorobenzene 
2-Methylnaphthalene 
4-Methylphenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo[a]anthracene 
Benzo[a]pyrene 
Benzo[b]fluoranthene 
Benzo[ghi]perylene 
Benzo[k]fluoranthene 
Bis(2-Ethylhexyl)phthalate 
Butylbenzylphthalate 
Carbazole 
Chrysene 
Di-n-butylphthalate 
Di-n-octylphthalate 
Dibenz[a,h]anthracene 
Oibenzofuran 
Diethyl phthalate 
Fluoranthene 
Fluorene 
lndeno[1,2,3-cd]pyrene 
Naphthalene 
Phenanthrene 
Phenol 
Pyrene 

PESTICIDES/PCBs 
4,4'-DDD 
4,4'-DDE 
4,4--D□T 

Aldnn 

Alpha-BHC 
Alpha-Chlordane 
Aroclor-1254 
Beta-BHC 
Delta-BHC 
Dieldrtn 

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 

150 
5900 

4 
260000 

1 
36 

2 
830000 

1000000 

2 

28 
67000 

83 
20000 

5700 
38000 
67000 
70000 
58000 

35000 
48000 
15000 
1000 

33000 
63000 

250 
11 

17000 
18000 

12 
160000 

38000 
34000 
29000 

140000 
17 

120000 

450 
150 
350 

1 
14 
81 
63 
5 
9 
5 
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0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
1 
0 

0 

0 
0 
1 
1 
0 

0 

0 
o 
o 
o 
o 
0 
o 

200 
60 

2700 
5500 

0 
300 
100 

1500 
1200 

700 

3400 
36400 

900 
50000 
41000 
50000 

224 
61 

1100 
50000 

1100 
50000 
50000 

0 
400 

8100 
50000 

14 
6200 
7100 

50000 
50000 

3200 
13000 
50000 

30 
50000 

2900 
2100 
2100 

41 

110 
o 

1000 
200 
300 
44 

0 
2 
0 
1 
0 
0 
0 
1 
1 
0 

0 
2 
0 
0 
0 
0 

31 
33 
13 
0 

12 
0 
0 
0 

26 
0 
0 

29 
1 
0 
1 
0 
4 
2 
2 
0 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

3 
1 
4 

1 
3 
2 
8 
6 
2 

1 
~ 

2 
s 
~ 

~ 

44 
~ 

~ 

s 
~ 

~ 

4 
~ 

~ 

22 
5 

34 
34 
15 
~ 

~ 

~ 

~ 

~ 

2 
Q 

31 
34 
31 
2 
4 

13 
2 
7 
7 
4 

56 
56 
56 
56 
56 
56 
56 
56 
56 
56 

9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

57 
57 
57 
57 

57 
57 
57 
57 
57 
57 

380 U 
26 J 

380 U 
68 J 
53 J 

120 J 
800 
910 
880 
580 
710 
380 U 
380 U 
160 J 
1100 
380 U 
380 U 
210 J 
34 J 

380 U 
1900 
120 J 
510 
380 U 

1400 
380 U 

1800 

4 U 
4U 
4U 
2 U 
2 U 
2 U 

38 U 
2 U 
2 U 
4U 

9 J 
190 
57 U 

76000 U 
66000 J 

76000 U 
12000 J 
76000 U 
11000 J 
20000 J 
22000 J 
16000 J 

11000 J 
18000 J 

76000 U 
76000 U 
76000 U 
21000 J 

76000 U 
76000 U 

4100 J 
76000 U 
76000 U 
47000 J 
26000 J 
10000 J 
14000 J 
53000 J 

76000 U 
43000 J 

37 
4U 

17 J 
2U 
1 J 
2 J 

38 U 
2 J 
2 U 
4U 

1500 U 
100 J 

1500 U 
270 J 
130 J 
390 J 

3200 

3600 

3200 
2300 
3IOO 

1500 U 
1000 J 
590 J 

4400 

1500 U 
1500 U 

7IOJ 
140 J 

1500 U 
8600 
620 J 

2000 
1500 U 
6500 
1500 U 
8000 

4 U 
4 U 
4U 
2 U 
2U 
2 U 

38 U 
2U 
2 U 
4 U 

e 1 Step 1 
SEAD-59 
P59-16-1 

59036 
SA 
3.5 

4 
SOIL 

10-0ct-97 

Value (Q) 

13 U 
13 U 
13 U 
13 U 
13 U 
30 
13 U 
13 U 
13 U 
13 U 

78 U 
16 J 
78 U 
19 J 
10 J 
27 J 

210 
220 

250 
160 
180 

17 J 
4 J 

34 J 
240 

78 U 
6 J 

74 J 
78 U 
78 U 

~o 
78 U 

160 
10 J 

160 
78 U 

370 

4 U 
4 U 
4 U 
2 U 
2 U 
2 U 

39 U 
2 U 
2 U 
4 U 

e 1 Step 1 

SEAD-59 
P59-17-3 

59044 
SA 

3 
3.5 

SOIL 
13-0ct-97 

Value (Q) 

11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
2 J 

11 U 
11 U 

360 U 
970 
360 U 
510 
130 J 
210 J 
1000 
1300 

1000 
900 

1200 
360 U 
360 U 
150 J 
uoo 
360 U 
360 U 
350 J 
440 
360 U 

1900 
220 J 
840 
610 
830 
360 U 

1600 

11 J 
15 
24 

2 U 
2 U 
2 U 

36 U 
2U 
2 U 
4 U 

e 1 Step 1 
SEAD-59 
P59-18-1 

59047 
SA 

2 
2.5 

SOIL 
13-0ct-97 

Value (Q) 

13 U 
13 U 
13 U 
13 U 

1 J 
13 U 
13 U 
13 U 
13 U 
13 U 

28 J 
29 J 
81 U 
13 J 
81 U 
81 U 
17 J 
21 J 
22 J 
16 J 
18 J 
74 J 
81 U 

5 J 
23 J 

5 J 
81 U 

7 J 
12 J 
81 U 
39 J 

6 J 
15 J 
17 J 
22 J 
7J 

30 J 

4 U 
4U 
4U 
2U 

2 U 
3 J 

41 U 
2 U 
2 U 
4U 

ESI 
SEAD-59 

TP59-2 
TP59-2 
SA 

7 
7 

SOIL -
Value (Q) 

17 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 

1800 U 
400 J 

1800 U 
870 J 
460 J 

2100 
4200 
4600 J 

4400 J 
1400 J 
4900 J 
1800 U 
1800 U 
1500 J 
4400 
1800 U 
1800 UJ 
1800 UJ 
1800 U 
1800 U 

10000 
1300 J 
1500 J 

290 J 
8300 
1800 U 

12000 

15 
26 J 
20 J 

4 U 
4U 

4 U 
73 U 
4 U 
4U 
7U 

ESI 
SEAD-59 

TP59-3 
TP59-3-1 

SA 
3 
3 

SOIL 
8-Jun-94 

Value (Q) 

4000 U 
4000 U 
4000 U 
4000 U 
4000 U 
4000 U 

930 J 
900 J 
830 J 
640 J 
710 J 

4000 U 
320 J 

4000 U 
llOO J 

4000 U 
4000 U 
4000 U 
4000 U 
4000 U 
1500 J 
4000 U 

520 J 
4000 U 

980 J 
4000 U 
1700 J 

7 J 
8 J 
8 J 
2 U 
2 U 
2 U 

63 
2 U 
2U 
4U 
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TABLE A-1 
SOIL ANALYSIS RESULTS - SEcAD-5~ 
Decision Document - SEADs-59 and 71 

Seneca Army Depot Activity 

STUDY ID: RI Pha e 1 Step 1 e 1 Step 1 e 1 Step 1 e 1 Step 1 e 1 Step 1 e 1 Step 1 ESI ESI 
SDG SEAD-59 SEAD-59 SEAD-59 SEAD-59 SEAD-59 SEAD-59 SEAD-59 SEAD-59 
ESID P59-14-3 P59-15-1 P59-15-5 P59-16-1 P59-17-3 P59-18-1 TP59-2 TP59-3 
LABID 59030 59031 59035 59036 59044 59047 TP59-2 TP59-3-1 
FIELD QC CODE: SA SA SA SA SA SA SA SA 
SAMP. DETH TOP: 1.5 6 6 3.5 3 2 7 3 
SAMP. DEPTH BOT: 2 6 6.5 4 3.5 2.5 7 3 
MATRIX: SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL 
SAMP. DATE: 10-Oct-97 10-Oct-97 10-Oct-97 10-Oct-97 13-Oct-97 13-Oct-97 - 8-Jun-94 

Parameter Units Maximum Frequenc Action Level Exceed Detect Analyses Value (Q) Value (Q) Value (Q) Value (Q) Value (Q) Value (Q) Value (Q) Value (Q) 
Endosulfan I UGIKG 26 0 900 0 8 57 2 U 26 J 2 U 2 U 2U 2 U 4 U 2 U 
Endosulfan II UG/KG 7 0 900 0 5 57 4U 2 J 4 U 4 U 4 U 4U 7 J 4 U 
Endosulfan sulfate UG/KG 20 0 1000 0 5 57 4U 4U 4U 4U 4U 4 U 7 U 3 J 
Endrin UGIKG 46 0 100 0 9 57 4 U 6 J 4 U 4U 6 4U 7U 4U 
Endrin aldehyde UG/KG 17 0 0 0 12 57 4 U 8 4 U 4U 4J 4U 6 J 4U 
Endrin ketone UG/KG 77 0 0 0 9 57 4U 6 J 4U 4U 3 J 4 U 7U 4 U 
Gamma-Chlordane UG/KG 100 0 540 0 11 57 2 U 2U 2 U 2U 1 J 2 J 4U 2 U 
Heptachlor epoxide UG/KG 10 0 20 0 14 57 2 U 2U 2U 2 U 2 J 2 U 2 J 2 U 
Methoxychlor UG/KG 110 0 0 0 2 57 20 U 19 U 20 U 20 U 19 U 21 U 38 U 21 U 

METALS 
Aluminum MG/KG 20600 1 19520 1 54 56 8210 J 8390 J 11900 J 12400 J 12300 J 12900 J 10200 J 12300 J 
Antimony MG/KG 424 0 6 1 12 56 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ o UJ 0 J 0 J 
Arsenic MG/KG 6 1 9 0 54 56 4 4 4 4 6 5 5 J 5 
Barium MG/KG 304 1 300 1 54 56 81 49 73 94 70 121 53 J 104 J 
Beryllium MG/KG 1 1 1 0 54 56 0 0 0 0 0 0 0 J 1 J 
Cadmium MG/KG 3 0 2 1 20 56 0 U 0 U 0 U 0 U 0 U 0 U 0 J 1 J 
Calcium MG/KG 214000 1 125300 4 54 56 85000 71700 29200 5590 59600 5650 42700 J 53100 J 
Chromium MG/KG 26 1 30 0 54 56 16 • 20 18 19 21 20 17 J 21 J 
Cobalt MG/KG 15 1 30 a 54 56 9 8 9 10 13 9 9 J 10 J 
Copper MG/KG 36 1 33 1 54 56 30 30 28 20 30 29 24 J 27 J 
Iron MG/KG 33300 1 37410 0 54 56 17600 32700 21300 22700 25800 22500 19700 J 23600 J 
Lead MG/KG 139 1 24 29 54 56 37 J 65 J -17 J 14 J 30 J 55 J JO J 31 
Magnesium MG/KG 34400 1 21700 1 54 56 10000 J 9580 J 9520 J 4810 J 12900 J 3850 J 6380 J 14600 J 
Manganese MG/KG 1150 1 1100 1 54 56 358 J 528 J 496 J 561 J 454 J 561 J 425 J 426 J 
Mercury MG/KG 2 1 0 11 34 56 0 U 0 U 0 U 0 U 0 U 0 0 J 0 R 
Nickel MG/KG 41 1 50 0 54 56 30 27 24 30 41 28 25 J 30 J 
PotassiuITl MG/KG 2520 1 2623 0 54 56 1180 1340 1590 1610 1780 1530 1350 J 1820 
Selenium MG/KG 2 0 2 1 18, 56 1 U 1 U 1 U 1 U 1 U 1 0 U 0 U 
Silver MG/KG 4 0 1 1 4 56 0 U 0 U 0 U 0 U 0 U 0 U OU 0 UJ 
Sodium MG/KG 2310 1 188 17 43 56 120 110 93 U 355 155 73 U 116 J 272 J 
Vanadium MG/KG 42 1 150 0 54 56 18 18 26 22 21 22 19 J 22 J 
Zinc MG/KG 1550 1 115 6 54 56 82 J 102 J 84 J 73 J 84 J 88 J 72 J 90 J 

OTHER ANALYSES 
Total· Petroleum Hydrocarbons MG/KG 19700 1 0 39 57 430 19700 667 218 24 U 26 U 1790 440 
Nitrate/Nitrite Nitrogen MG/KG 1 0 4 0 1 10 

Notes: 
(a) The TAGM values for PCBs is 1000ug/l<g for surface soils and 10,0□0ug/l<g for subsurface soils 
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TAtiLE A-1 

SOIL ANALYSIS RES UL TS . SEAD.59 
Decision Document - SEADs-59 and 1·1 

Seneca Army Depot Activity 

STUDY ID: RI Pha ES! ESI ESI RI Phase RI Phase RI Phase RI Phase 

SDG SEAD-59 SEAD-59 SEAD-59 SEAD-59 SEAD-59 SEAD-59 SEAD-59 

ESID TP59-3 TP59-3X TP59-4 TP59-6-2 TP59-7-2 TP59-8-2 TP59-9-2 

LABID TP59-3-2 TP59-3X TP59-4 59002· 59008 59050 59052 

FIELD QC CODE: SA SA SA SA SA SA SA 

SAMP. DETH TOP: 1.5 1.5 2 6 3 1.5 2 

SAMP. DEPTH BOT: 1.5 1.5 2 6.5 3.5 2 2.5 

MATRIX: SOIL SOIL SOIL SOIL SOIL SOIL SOIL 

SAMP.DATE: 28-Jun-94 28-Jun-94 8-Jun-94 7-Oct-97 8-Oct-97 13-Oct-97 13-Oct-97 

Parameter Units Maximum Frequenc Action Level Exceed Detect Analyses Value (Q) Value (Q) Value (Q) Value (Q) Value (Q) Value (Q) Value (Q) 

VOLATILE ORGANICS 
Acetone UG/KG 150 0 200 0 1 56 16 U 3300 U 1800 U 13 U 9 U 12 U 12 U 

Benzene UG/KG 5900 0 60 2 3 56 12 U 2000 J 1800 U 13 U 11 U 12 U 12 U 

Carbon disulfide UG/KG 4 0 2700 0 1 56 12 U 3300 U 1800 U 13 U 11 U 12 U 12 U 

Ethyl benzene UG/KG 260000 0 5500 1 4 56 12 U 3300 U 1800 U 13 U 11 U 12 U 12 U 

Methyl chloride UG/KG 1 0 0 0 1 56 12 U 3300 U 1800 U 13 U 11 U 12 U 12 U 

Methyl ethyl ketone UG/KG 36 0 300 0 3 56 12 U 3300 U 1800 U 36 J 11 U 12 U 12 U 

Methylene chloride UG/KG 2 0 100 0 2 56 12 U 3300 U 1800 U 13 U 11 U 12 U 12 U 

Toluene UG/KG 830000 0 1500 1 8 56 12 U 440 J 220 J 13 U 11 U 12 U 12 U 

Total Xylenes UG/KG 1000000 0 1200 1 6 56 12 U 1200 J 410 J 13 U 11 U 12 U 12 U 

Trichloroethene UG/KG 2 0 700 0 2 56 12 U 3300 U 1800 U 13 U 11 U 12 U 12 U 

SEMIVOLATILE ORGANICS 
1,2,4-Trichlorobenzene UG/KG 28 0 3400 0 1 57 98000 U 89 U BB U 150 U 150 U 

2-Methylnaphthalene UG/KG 67000 1 36400 2 37 57 67000 J 17 J 88 U 14 J 10 J 

4-Methylphenol UG/KG 83 0 900 0 2 57 98000 U 83 J 88 U 150 U 150 U 

Acenaphthene UG/KG 20000 1 50000 0 39 57 98000 U 29 J 15 J 18 J 44 J 

Acenaphthylene UG/KG 5700 1 41000 0 29 57 98000 U 11 J 18 J 8 J 8 J 

Anthracene UG/KG 38000 1 50000 0 36 57 98000 U 61 J 54 J 43 J 88 J 

Benzo(a]anthracene UG/KG 67000 1 224 31 44 57 98000 U 280 290 200 320 

Benzo(a]pyrene UG/KG 70000 1 61 33 43 57 98000 U 260 330 210 340 

Benzo[b]fluoranthene UG/KG 58000 1 1100 13 46 57 98000 U 220 J 310 230 320 

Benzo(ghi]perylene UG/KG 35000 1 50000 0 39 57 98000 U 180 200 140 J 210 

Benzo[k]fluoranthene UG/KG 48000 1 1100 12 41 57 98000 U 260 300 180 300 

Bis(2-Ethylhexyl)phthalate UG/KG 15000 1 50000 0 33 57 98000 U 13 J 14 J 19 J 41 J 

Butylbenzylphthalate UG/KG -1000 0 50000 0 4 57 98000 U 89 U 88 U 150 U 150 U 

Carbazole UG/KG 33000 1 0 0 36 57 98000 U 82 J 51 J 56 J 120 J 

Chrysene UG/KG 63000 1 400 26 45 57 98000 U 310 340 220 360 

Di-n-butylphthalate UG/KG 250 0 8100 0 22 57 98000 U 8 J 13 J 12 JB 80 J 

Di-n-octylphthalate UG/KG 11 0 50000 0 5 57 98000 U 89 U 88 U 150 U 150 U 

Dibenz[a,h]anthracene UG/KG 17000 1 14 29 34 57 98000 U 74 J 92 52 J 8,1 J 

Dibenzofuran UG/KG 18000 1 6200 1 34 57 98000 U 14 J 10 J 13 J 21 J 

Diethyl phthalate UG/KG 12 0 7100 0 15 57 98000 U 89 U 5 J 150 U 150 U 

Fluoranthene UG/KG 160000 1 50000 1 46 57 98000 U 590 590 460 790 B 

Fluorene UG/KG 38000 1 50000 0 38 57 22000 J 27 J 22 J 18 J 46 J 

lndeno[1,2,3-cd]pyrene UG/KG 34000 1 3200 4 42 57 98000 U 180 190 140 J 200 

Naphthalene UG/KG 29000 1 13000 2 35 57 98000 U 15 J 88 U 11 J 12 J 

Phenanthrene UG/KG 140000 1 50000 2 46 57 46000 J 370 280 200 460 

Phenol UG/KG 17 0 30 0 2 57 98000 U 17 J 88 U 150 U 150 U 

Pyrene UG/KG 120000 1 50000 1 47 57 98000 U 500 500 340 550 

PESTICJDES/PCBs 
4,4·-DDD UG/KG 450 1 2900 0 31 57 25 J 70 42 J 4 U 3 J 

4,4'-DDE UG/KG 150 1 2100 0 34 57 12 48 150 J 10 80 

4,4'-DDT UG/KG 350 1 2100 0 31 57 5 U 59 290 J 10 36 

Aldrin UG/KG 1 0 41 0 2 57 3 U 2 U 4U 2 U 2 U 

Alpha-BHC UG/KG 14 0 110 0 4 57 3 U 2 U 4U 2 U 2 U 

Alpha-Chlordane UG/KG 81 0 0 0 13 57 3 U 2 U 81 J 2U 2 U 

Aroclor-1254 UG/KG 63 0 1000 0 2 57 49 U 44 U 70 U 37 U 38 U 

Beta-BHC UG/KG 5 0 200 0 7 57 3 U 2 U 4 U 2 U 2 U 

Delta-BHC UG/KG 9 0 300 0 7 57 3 U 2 U 4 U 2 U 2U 

Dieldrin UG/KG 5 0 44 0 4 57 5 U 4 U 5 J 2 J 4U 
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TABLE A-1 
SOIL ANALYSIS RES UL rs SEAD-59 
Decision Document - SEADs-59 and 71 

Seneca Army Depot Activity 

STUDY ID RI Pha ESI ESI ESI RI Phase RI Phase RI Phase RI Phase 
SDG SEAD-59 SEAD-59 SEAD-59 SEAD-59 SEAD-59 SEAD-59 SEAD-59 
ESID TP59-3 TP59-3X TP59-4 TP59-6-2 TP59-7-2 TP59-8-2 TP59-9-2 
LAB ID TP59-3-2 TP59-3X TP59-4 59002 59008 59050 59052 

FIELD QC CODE. SA SA SA SA SA SA SA 
SAMP. DETH TOP: 1.5 1.5 2 6 3 1.5 2 
SAMP. DEPTH BOT: 1.5 1.5 2 6.5 3.5 2 2.5 
MATRIX: SOIL SOIL SOIL SOIL SOIL SOIL SOIL 
SAMP. DATE: 28-Jun-94 28-Jun-94 8-Jun-94 7-Oct-97 8-Oct-97 13-Oct-97 13-Oct-97 

Parameter Units Maximum Frequenc Action Level Exceed Detect Analyses Value (Q) Value (0) Value (Q) Value (Q) Value (0) Value (Q) Value (Q) 
Endosulfan I UG/KG 26 0 900 0 8 57 2 J 2 U 4U 2 U 2 U 
Endosulfan II UG/KG 7 0 900 0 5 57 5 U 4 U 7U 4 U 4U 
Endosulfan sulfate UG/KG 20 0 1000 0 5 57 5 U 4J 7 U 4U 4U 
Endlin UG/KG 46 0 100 0 9 57 5 U 4U 7U 4U 4U 
Endlin aldehyde UG/KG 17 0 0 0 12 57 5 U 4 U 7U 4 U 4 U 
Endrin ketone UG/KG 77 0 0 0 9 57 5 U 4U 7U 4U 4 U 
Gamma-Chlordane UG/KG 100 0 540 0 11 57 3 U 2 U 100 J 2 U 2U 
Heptachlor epoxide UG/KG 10 0 20 0 14 57 3 U 6 J 10 2U 3 p 
Methoxychlor UG/KG 110 0 0 0 2 57 25 U 23 U 36 U 19 U 20 U 

METALS 
Aluminum MG/KG 20600 1 19520 1 54 56 14600 J 12600 J 4450 J 12500 J 10700 J 
Antimony MG/KG 424 0 6 1 12 56 1 J 1 UJ 1 UJ 1 UJ 1 UJ 
Arsenic MG/KG 6 1 9 0 54 56 5 6 3 5 5 
Barium MG/KG 304 1 300 1 54 56 114 J 101 51 113 77 
Beryllium MG/KG 1 1 1 0 54 56 1 J 1 0 0 0 
Cadmium MG/KG 3 0 2 1 20 56 1 J 0 U 0 U 0 U 0 U 
Calcium MG/KG 214000 1 125300 4 54 56 7780 J 28000 190000 28200 25900 
Chromium MG/KG 26 1 30 0 54 56 20 J 19 8 19 16 
Cobalt MG/KG 15 1 30 0 54 56 8 J 11 4 12 9 
Copper MG/KG 36 1 33 1 54 56 23 J 25 21 25 21 
Iron MG/KG 33300 1 37410 0 54 56 21000 J 25600 8280 23200 19500 
Lead MG/KG 139 1 24 29 54 56 20 66 J 31 J 5-1 J 30 J 
Magnesium MG/KG 34400 1 21700 1 54 56 2710 J 4600 J 8290 J 5710 J 5940 J 
Manganese MG/KG 1150 1 1100 1 54 56 1050 J 572 J 249 J 886 J 422 J 
Mercury, MG/KG 2 1 0 11 34 56 0 R 0 0 0 0 
Nickel MG/KG 41 1 50 0 54 56 17 J 25 12 28 23 
Potassium MG/KG 2520 1 2623 0 54 56 1320 1490 726 1460 1180 
Selenium MG/KG 2 0 2 1 18 56 2 1 U 1 U 1 1 U 
Silver MG/KG 4 0 1 1 4 56 0 UJ 0 U " OU 0 U 
Sodium MG/KG 2310 1 188 17 43 56 2310 134 88 83 U 90 U 
Vanadium MG/KG 42 1 150 0 54 56 24 J 22 14 21 17 
Zinc MG/KG 1550 1 115 6 54 56 73 J 114 J 62 J 105 J 69 J 

OTHER ANALYSES 
Total Petroleum Hydrocarbons MG/KG 19700 1 0 39 57 7870 111 393 55 28 U 
Nitrate/Nitlite Nitrogen MG/KG 1 0 2 3 

Notes: 
(a) The TAGM values for PCBs is 1000ug/kg for surface soils and 10,000ug/kg for subsurface soils. 
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TABLE A-2 
GROUNDWATER ANALYSIS RESULTS FROM SEAD-59 ESI 

Decision Document - SEADs-59 and 71 

MATRIX 
LOCATION 

SAMPLE DATE 
ESID 

LABID 
FREQUENCY 

OF 

COMPOUND 

SEMIVOLATILE ORGANICS 
Phenol 

SDG NUMBER MAXIMUM DETECTION 
UNITS 

METALS 
Aluminum 
Arsenic 
Barium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 

Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Sodium 
Thallium 
Vanadium 
Zinc 

OTHER ANALYSES 

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 

2 

2680 
2 

103 
146000 

3.6 
3.5 
4.3 

3940 
2.4 

29200 
780 
0.06 
7.6 

4150 
239000 

4 
4.7 
26.2 

Total Petroleum Hydrocarbons mg/L 2.6 
pH Standard Units 
Conductivity 

Temperature 
Turbidity 

NOTES: 

umhos/cm 
'C 

NTU 

GA = NY State Class GA Groundwater Regulations 

67% 

100% 
33% 
100% 
100% 
100% 
100% 
67% 
100% 
67% 

100% 
100% 
67% 
100% 
100% 
100% 
67% 
100% 
100% 

MCL = Federal Primary Drinking Water Maximum Contaminnat Level 
SEC. MCL = Federal Secondary Drinking Water Level 
NA = Not Available 
U = The compound was not detected below this concentration. 
J = The reported value is an estimated concentration. 
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Seneca Army Depot Activity 

LOWEST 
CRITERIA 

50 
5 

1000 
NA 
50 
NA 
200 
300 
15 

NA 
50 
0.7 
100 
NA 

20000 
2 

NA 
5000 

NUMBER 
ABOVE 

CRITERIA CRITERIA 

GA 2 

SEC.MCL 3 
MCL 0 
GA 0 

0 
GA 0 

0 

GA 0 
GA 3 

MCL 0 

0 
SEC. MCL 3 

GA 0 
GA 0 

0 
GA 3 

MCL 2 
0 

SEC.MCL 0 

NA 

WATER 
SEAD-59 
3/30/1994 
MW59-1 
216042 
43179 

10 U 

1940 
2 J 

102 J 
140000 

3.4 J 
3.5 J 
4.3 J 

3120 
2.4 J 

29000 
780 

0.03 U 
7.6 J 

2110 J 
66000 

1.6 U 
3.4 J 

21.8 

2.6 J 
7.2 
650 

3.9 
146 

WATER WATER 
SEAD-59 SEAD-59 
7/21/1994 7/21/1994 
MW59-2 MW59-3 
227726 227727 
45448 45448 

2 J 1 J 

299 2680 
2 U 2 U 

99.6 J 103 J 
125000 146000 

0.78 J 3.6 J 
1.1 J 2.1 J 
0.5 U 3.6 J 

731 J 3940 J 
0.9 U 1.5 J 

29200 21200 
109 253 

0.05 J 0.06 J 
1.9 J 6.7 J 

2640 J 4150 J 
32100 239000 

4 J 2.8 J 
1.1 J 4.7 J 

4J 26.2 

1.38 0.34 U 
7.9 7.1 

750 1600 

14.6 17.6 
14 56 
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Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Vanadium 
Zinc 

TABLE A-3 
INORGANIC$ ANALYSIS OF SOIL 

Decision Document - SEADs-59 and 71 
Seneca Army Depot Activity 

Average of 2 x Average of Is Average of Site data 
SEAD-59 Soils Background Soils > 2 x Average of 

mg/Kg mg/Kg Background Data? 
10,768 26,411 NO 
8.61 5.46 YES 
4.46 10.43 NO 
84 158 NO 

0.44 1.33 NO 
0.31 1.08 NO 

59,294 93,716 NO 
17 40 NO 
10 23 NO 
24 42 NO 

21,030 49,321 NO 
33 35 NO 

9,841 20,901 NO 
494 1,218 NO 

0.085 0.076 YES 
27 62 NO 

1,506 2,991 NO 
0.57 0.71 NO 
0.18 0.77 NO 
291 178 YES 
20 42 NO 
116 143 NO 

p:\pit\projects\seneca\s5971 ecc\risk\sead59\data\S59Save.XLS\Compare Page 1 of 1 



Aluminum 
Arsenic 
Barium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Sodium 
Thallium 
Vanadium 
Zinc 

TABLE A-4 
INORGANIC ANALYSIS OF GROUNDWATER 

Decision Document - SEADs-59 and 71 
Seneca Army Depot Activity 

Average of 2 x Average of Is Average of Site data 
SEAD-59 Groundwater Background Groundwater > 2 x Average of 

µg/L µg/L Background Data? 
1640 5460 NO 
1.33 3.4 NO 
102 156.4 NO 

137000 232000 NO 
2.59 9.4 NO 
2.23 7.4 NO 
2.72 6.6 NO 
2597 8960 NO 
1.45 5.0 NO 

26467 57200 NO 
381 448 NO 
0.04 0.08 NO 
5.40 14.6 NO 
2967 7660 NO 

112367 29200 YES 
2.53 3.0 NO 
3.07 10.4 NO 
17 46.2 NO 
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Analyte No. of Valid 
Analyses 

Volatile Organic Compounds 
Acetone 57 
Benzene 57 
Carbon disulfide 53 
Ethyl benzene 57 
Methyl chloride 53 
Methyl ethyl ketone 56 
Methylene chloride 53 
Toluene 57 
Total Xylenes 57 
Trichloroethene 53 

Semivolatile Organic Compounds 
1,2,4-Trichlorobenzene 49 
2-Methylnaphthalene 56 
4-Melhylphenol 49 
Acenaphlhene 56 
Acenaphlhylene 56 
Anlhracene 56 
Benzo(a)anthracene 56 
Benzo(a)pyrene 56 
Benzo(b )fluoranthene 56 
Benzo(ghi)perylene 56 
Benzo(k)fluoranlhene 56 
Bis(2-Ethylhexyl)phlhalale 56 
Butylbenzylphlhalale 53 
Carbazole 56 
Chrysene 56 
Di-n-bulylphlhalale 50 
Di-n-oclylphlhalate 49 
Dibenz(a,h)anlhracene 56 
Dibenzofuran 56 
Diethyl phthalale 49 
Fluoranthene 56 
Fluorene 56 
lndeno( 1,2,3-cd)pyrene 56 
Naphthalene 56 
Phenanthrene 56 
Phenol 49 
Pyrene 55 

Pesticides/PCB 
4,4'-DDD 56 
4.4'-DDE 56 
4.4'-DDT 56 
Aldrin 54 
Alpha-BHC 56 
Alpha-Chlordane 56 
Aroclor-1254 56 
Bela-BHC 56 
Delta-BHC 56 
Dieldrin 56 
Endosulfan I 56 
Endosulfan II 56 
Endosulfan sulfate 56 
Endrin 56 
Endrin aldehyde 56 
Endrln ketone 56 
Gamma-Chlordane 56 
Heptachlor epoxide 56 
Methoxychlor 56 

Metals 
Antimony 56 
Mercury 56 
Sodium 56 
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Table A-5 
SEAD-59 Total Soil Exposure Point Concentration Summary 

Decision Document • SEADs-59 and 71 
Seneca Army Depot Activity 

No. of No, of Frequency Mean Standard Max Hit 
Rejected Hits (%) (mg/kg) Deviation 

(mg/kg) (mg/kg) 

0 2 4% 3.20E-01 1.99E+00 1.50E-01 
0 3 5% 1.62E-01 8.25E-01 5.90E+00 
4 1 2% 7.21 E-03 5.30E-03 4.00E-03 
0 4 7% 4.61E+00 3.44E+01 2.60E+02 
4 2 4% 7.14E-03 5.39E-03 3.00E-03 
1 5 9% 5.48E-02 2.48E-01 3.60E-02 
4 3 6% 7.01E-03 5.44E-03 2.00E-03 
0 9 16% 1.46E+01 1.10E+02 8.30E+02 
0 6 11% 1.76E+01 1.32E+02 1.00E+03 
4 2 4% 7.15E-03 5.40E-03 2 00E-03 

7 1 2% 2.08E-01 2.36E-01 2.80E-02 
0 38 68% 4.05E+00 1.40E+01 6.70E+01 
7 2 4% 2.05E-01 2.37E-01 8.30E-02 
0 40 71% 2.47E+00 9.07E+00 2.00E+01 
0 30 54% 2.69E+00 9.90E+00 5.70E+00 
0 37 66% 3.12E+00 1.00E+01 3.80E+01 
0 45 80% 4.46E+00 1.25E+01 6.70E+01 
0 44 79% 4.49E+00 1.28E+01 7.00E+01 
0 47 84% 4.19E+00 1.15E+01 5.80E+01 
0 40 71% 3.10E+00 9.76E+00 3.50E+01 
0 42 75% 3.86E+00 1.08E+01 4.80E+01 
0 35 63% 2.38E+00 8.44E+00 1.50E+01 
3 4 8% 5.73E-01 1.68E+00 1.00E+00 
0 37 66% 3.27E+00 1.07E+01 3.30E+01 
0 46 82% 4.42E+00 1.22E+01 6.30E+01 
6 24 48% 2.17E-01 3.52E-01 4.90E-01 
7 4 8% 2.05E-01 2.38E-01 1.10E-02 
0 35 63% 2.42E+00 8.86E+00 1.70E+01 
0 35 63% 2.90E+00 1.01E+01 1.80E+01 
7 14 29% 1.99E-01 2.43E-01 1.20E-02 
0 47 84% 7.94E+00 2.40E+01 1.60E+02 
0 39 70% 2.74E+00 8.73E+00 3.80E+01 
0 43 77% 3.15E+00 9.68E+00 3.40E+01 
0 36 64% 2.67E+00 9.49E+00 2.90E+01 
0 47 84% 6.99E+00 2.18E+01 1.40E+02 
7 2 4% 2.07E-01 2.37E-01 1.70E-02 
0 48 87% 7.02E+00 1.91E+01 1.20E+02 

0 31 55% 1.97E-02 6.04E-02 4.50E-01 
0 33 59% 1.93E-02 3.12E-02 1.50E-01 
0 29 52% 2.39E-02 5.95E-02 3.50E-01 
2 2 4% 1.09E-03 2.70E-04 1.20E-03 
0 3 5% 2.06E-03 2.79E-03 1.40E-02 
0 12 21% 3.50E-03 1.09E-02 8.10E-02 
0 2 4% 2.81 E-02 3.38E-02 6.30E-02 
0 6 11% 1.62E-03 1.83E-03 4.70E-03 
0 6 11% 1.59E-03 1.98E-03 8.50E-03 
0 4 7% 2.80E-03 3.36E-03 4.90E-03 
0 8 14% 2.77E-03 5.01 E-03 2.60E-02 
0 5 9% 2.89E-03 3.41 E-03 7.10E-03 
0 4 7% 3.24E-03 4.17E-03 2.00E-02 
0 8 14% 3.93E-03 5.48E-03 3.20E-02 
0 11 20% 3.59E-03 4.03E-03 1.50E-02 
0 7 13% 4.62E-03 1.05E-02 7.?0E-02 
0 10 18% 3.73E-03 1.34E-02 1.00E-01 
0 14 25% 1.82E-03 2.16E-03 1.00E-02 
0 2 4% 1.61E-02 2.16E-02 1.10E-01 

0 13 23% 7.88E+00 5.66E+01 4.24E+02 
0 35 63% 8.28E-02 1.19E-01 8.40E-01 
0 45 80% 2.92E+02 4.19E+02 2.31E+03 

95% UCL Exposure Point 
of Mean Concentration (EPC)' 

Normal? (mg/kg) (mg/kg) 

FALSE 6.50E-02 6.50E-02 
FALSE 4.00E-02 4.00E-02 
FALSE 7.67E-03 4.00E-03 
FALSE 9.59E-02 9.59E-02 
FALSE 7.89E-03 3.00E-03 
FALSE 2.40E-02 2.40E-02 
FALSE 7.85E-03 2.00E-03 
FALSE 8.94E-02 8.94E-02 
FALSE 1.59E-01 1.59E-01 
FALSE 7.95E-03 2 00E-03 

FALSE 3.02E-01 2.80E-02 
FALSE 4.39E+00 4.39E+00 
FALSE 2.96E-01 8.30E-02 
FALSE 2.65E+00 2.65E+00 
FALSE 3.08E+00 3.08E+00 
FALSE 4.89E+00 4.89E+00 
FALSE 2.10E+01 2.10E+01 
FALSE 1.93E+01 1.93E+01 
FALSE 2.46E+01 2.46E+01 
FALSE 6.55E+00 6.55E+00 
FALSE 1.39E+01 1.39E+01 
FALSE 4.15E+00 4.15E+00 
FALSE 7.79E-01 7.79E-01 
FALSE 4.21 E+00 4.21E+00 
FALSE 2.15E+01 2.15E+01 
FALSE 7.26E-01 4.90E-01 
FALSE 3.89E-01 1.10E-02 
FALSE 4.04E+00 4.04E+00 
FALSE 3.53E+00 3.53E+00 
FALSE 5.76E-01 1.20E-02 
FALSE 5.67E+01 5.67E+01 
FALSE 3.80E+00 3.80E+00 
FALSE 8.27E+00 8.27E+00 
FALSE 2.78E+00 2.78E+00 
FALSE 3.06E+01 3.06E+01 
FALSE 3.28E-01 1.70E-02 
FALSE 5.54E+01 5.54E+01 

FALSE 2.36E-02 2.36E-02 
FALSE 3.12E-02 3.12E-02 
FALSE 3.43E-02 3.43E-02 
FALSE 1.13E-03 1.13E-03 
FALSE 2.19E-03 2.19E-03 
FALSE 2.96E-03 2.96E,03 
FALSE 2.90E-02 2.90E-02 
FALSE 1.72E-03 1.72E-03 
FALSE 1.64E-03 1.64E-03 
FALSE 2.88E-03 2.88E-03 
FALSE 2.78E-03 2.78E-03 
FALSE 2.99E-03 2.99E-03 
FALSE 3.36E-03 3.36E-03 
FALSE 4.13E-03 4.13E-03 
FALSE 3.89E-03 3.89E-03 
FALSE 4.35E-03 4.35E-03 
FALSE 2.81E-03 2.81 E-03 
FALSE 1.95E-03 1.95E-03 
FALSE 1.65E-02 1.65E-02 

FALSE 8.55E-01 8.55E-01 
FALSE 9.57E-02 9.57E-02 
FALSE 3.65E+02 3.65E+02 
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Table A-6 
SEAD-59 Surface Soil (Oft - 2ft) Exposure Point Concentration Summary 

Decision Document - SEADs-59 and 71 
Seneca Army Depot Activity 

Analyte No. of Valid No. of No. of Frequency Mean Standard Max Hit 
Analyses Rejected Hits (%) (mg/kg) Deviation 

(mg/kg) (mg/kg) Normal? 

Volatile Organic Compounds 
Acetone 18 2 1 6% 6.41 E-02 2.11E-01 1.SOE-01 FALSE 
Benzene 20 0 2 10% 4.45E-01 1.37E+OO 5.90E+OO FALSE 
Ethyl benzene 20 0 1 5% 1.31E+01 5.81E+01 2.60E+02 FALSE 
Methyl .ethyl ketone 17 3 1 6% 5.99E-03 7.73E-04 8.75E-03 FALSE 
Methylene chloride 17 3 1 6% 5.60E-03 9.73E-04 2.00E-03 FALSE 
Toluene 20 0 3 15% 4.15E+01 1.86E+02 8.30E+02 FALSE 
Total BTEX 23 0 9 39% 2.43E-03 1.78E-03 6.SOE-03 FALSE 
Total Xylenes 20 0 3 15% 5.01E+01 2.24E+02 1.00E+03 FALSE 
Trichloroethane 17 3 1 6% 5.60E-03 9.73E-04 2.00E-03 FALSE 

Semivolatile Organic Compounds 
2-Melhylnaphthalene 18 0 12 67% 6.24E+OO 1.83E+01 6.70E+01 FALSE 
Acenaphthene 18 0 13 72% 5.22E+OO 1.50E+01 3.90E-01 FALSE 
Acenaphthylene 18 0 9 50% 5.34E+OO 1.49E+01 1.10E+OO FALSE 
Anthracene 18 0 13 72% 5.441:+00 1.49E+01 1.50E+OO FALSE 
Benzo(a)anthracene 18 0 16 89% 6.33E+OO 1 47E+01 6.40E+OO FALSE 
Benzo(a)pyrene 18 0 16 89% 6.19E+OO 1.47E+01 5.80E+OO FALSE 
Benzo(b)fluoranthene 18 0 16 89% 6.50E+OO 1.46E+01 6.30E+OO FALSE 
Benzo(ghi)perylene 18 0 14 78% 5.55E+OO 1.48E+01 1.90E+OO FALSE 
Benzo(k)fluoranthene 18 0 15 83% 6.07E+OO 1.47E+01 5.80E+OO FALSE 
Bis(2-Ethylhexyl)phthalate 17 1 12 71% 1.08E+OO 3.60E+OO 1.50E+01 FALSE 
Bulylbenzylphthalate 16 2 1 6% 2.33E-01 2.64E-01 9.60E-03 FALSE 
Carbazole 18 0 14 78% 5.30E+OO 1.49E+01 1.20E+OO FALSE 
Chrysene 18 0 16 89% 6.30E+OO 1.47E+01 6.20E+OO FALSE 
Di-n-butylphthalate 16 2 7 44% 2.0SE-01 2.72E-01 2.50E-01 FALSE 
Di-n-octylphthalate 16 2 3 19% 2.29E-01 2.67E-01 1.10E-02 FALSE 
Oibenz(a. h)anthracene 18 0 14 78% 5.46E+OO 1.49E+01 1.90E+OO FALSE 
Dibenzofuran 18 0 12 67% 5.24E+OO 1.50E+01 2.BOE-01 FALSE 
Diethyl phthalate 16 2 5 31% 2.23E-01 2.72E-01 1.20E-02 FALSE 
Fluoranthene 18 0 16 89% 7.24E+OO 1.45E+01 9.90E+OO FALSE 
Fluorene 18 0 13 72% 3.76E+OO 1.12E+01 2.20E+01 FALSE 

lndeno(1.2, 3-cd)pyrene 18 0 16 89% 5.85E+OO 1.48E+01 5.30E+OO FALSE 
Naphthalene 18 0 12 67% 5.20E+OO 1.50E+01 2.40E-01 FALSE 
Phenanthrene 18 0 16 89% 6.06E+OO 1.42E+01 4.60E+01 FALSE 
Pyrene 18 0 16 89% 7.20E+OO 1.46E+01 1.20E+01 FALSE 
Total Unknown PAHs as SV 21 0 15 71% 9.87E-03 1.02E-02 2.50E-02 FALSE 

Pesticides/PCB 
4.4'-DDD 18 0 12 67% 1.15E-02 1.16E-02 4.10E-02 FALSE 
4.4'-DDE 18 0 13 '72% 1.58E-02 1.26E-02 4.38E-02 FALSE 
4.4'-DDT 18 0 11 61% 1.55E-02 1.45E-02 5.20E-02 FALSE 
Aldrin 17 1 1 6% 1.14E-03 2.96E-04 1.08E-03 FALSE 
Alpha-BHC 18 0 2 11% 3.21 E-03 4.08E-03 1.40E-02 FALSE 
Alpha-Chlordane 18 0 6 33% 2.41 E-03 2.30E-03 5.10E-03 FALSE 
Beta-BHC 18 0 2 11% 1.94E-03 2.15E-03 4.?0E-03 FALSE 
Delta-BHC 18 0 4 22% 2.14E-03 2.53E-03 8.50E-03 FALSE 
Dieldrin 17 1 2 12% 2.28E-03 6.69E-04 3.60E-03 FALSE 
Endosulfan I 18 0 4 22% 3.27E-03 5.38E-03 2.20E-02 FALSE 
Endosulfan II 18. 0 2 11% 3.34E-03 3.88E-03 5.10E-03 FALSE 
Endosulfan sulfate 18 0 1 6% 3.56E-03 4.19E-03 1.00E-02 FALSE 
Endrin 18 0 3 17% 3.53E-03 3.88E-03 5.60E-03 FALSE 
Endrin aldehyde 18 0 4 22% 4.02E-03 4.48E-03 1.30E-02 FALSE 
Endrin ketone 18 0 2 11% 3.79E-03 4.28E-03 1.10E-02 FALSE 
Gamma-Chlordane 18 0 4 22% 2.37E-03 2.58E-03 7.40E-03 FALSE 
Heptachlor epoxlde 18 0 5 28% 1.81E-03 1.97E-03 2.60E-03 FALSE 

Metals 
Antimony 18 0 5 28% 3.37E-01 1.59E-01 6.50E-01 TRUE 
Mercury 18 0 15 83% 1.29E-01 1.91E-01 8.40E-01 FALSE 
Sodium 18 0 13 72% 3.93E+02 6.51 E+02 2.31E+03 FALSE 
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95% UCL Exposure Point 
of Mean Concentration (EPC)' 
(mg/kg) (mg/kg) 

7.39E-02 7.39E-02 
1.58E+OO 1.58E+OO 
3.26E+01 3.26E+01 
6.28E-03 6.28E-03 
6.39E-03 2.00E-03 
3.68E+01 3.68E+01 
3.17E-03 3.17E-03 
8.59E+01 8.59E+01 
6.39E-03 2.00E-03 

5.89E+01 5.89E+01 
3.00E+01 3.90E-01 
6.50E+01 1.10E+OO 
4.71 E+01 1.50E+OO 
2.58E+02 6.40E+OO 
2.99E+02 5.80E+OO 
2.40E+02 6.30E+OO 
1.01 E+02 1.90E+OO 
1.34E+02 5.80E+OO 
3.88E+OO 3.88E+OO 
7.08E-01 9.60E-03 
3.89E+01 1.20E+OO 
1.80E+02 6.20E+OO 
2.26E+OO 2.SOE-01 
1.44E+OO 1.10E-02 
5.89E+01 1.90E+OO 
5.21 E+01 2.80E-01 
1.80E+OO 1.20E-02 
3.23E+02 9.90E+OO 
1.61E+01 1.61E+01 

2.08E+02 5.30E+OO 
3,30E+01 2.40E-01 
1.81 E+02 4.60E+01 
2.68E+02 1.20E+01 
8.29E-02 2.50E-02 

2.36E-02 2.36E-02 
3.56E-02 3.56E-02 
4.11E-02 4.11E-02 
1.25E-03 1.08E-03 
5.42E-b3 5.42E-03 
3.53E-03 3.53E-03 
2.58E-03 2.58E-03 
2.87E-03 2.87E-03 
2.55E-03 2.55E-03 
4.93E-03 4.93E-03 
4.11E-03 4.11E-03 
4.55E-03 4.55E-03 
4.42E-03 4.42E-03 
5.38E-03 5.38E-03 
4.99E-03 4.99E-03 
3.53E-03 3.53E-03 
2.23E-03 2.23E-03 

4.02E-01 4.02E-01 
1.92E-01 1.92E-01 
8.67E+02 8.67E+02 
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Table A-7 
SEAD-59 Surface Soll (Oft - 0.5ft) Exposure Point Concentration Summary 

Decision Document - SEADs-59 and 71 
Seneca Army Depot Activity 

Analyte No. of Valid No. of No. of Frequency Mean Standard Max Hit 
.. Analyses Rejected Hits (%) (mg/kg) Deviation 

(mg/kg) (mg/kg) Normal? 

Volatile Organic Compounds 
Methyl ethyl ketone 6 0 1 17% 6.13E-03 1.30E-03 8.75E-03 FALSE 

Semivolatlle Organic compounds 
2-Methylnaphthalene 6 0 4 67% 2.47E-01 3.24E-01 1.SOE-01 FALSE 

Acenaphthene 6 0 6 100% 1.75E-01 1.45E-01 3.SOE-01 TRUE 

Acenaphthylene 6 0 6 100% 5.29E-01 3.44E-01 1.10E+OO TRUE 

Anthracene 6 0 6 100% 7.BOE-01 5.48E-01 1.SOE+OO TRUE 

Benzo(a)anthracene 6 0 6 100% 3.06E+OO 2.07E+OO 6.40E+OO TRUE 

Benzo(a)pyrene 6 0 6 100% 2.64E+OO 2.45E+OO 5.SOE+OO TRUE 

Benzo(b)fiuoranthene 6 0 6 100% 3.56E+OO 2.06E+OO 6.30E+OO TRUE 

Benzo(ghi)perylene 6 0 4 67% 9.11E-01 6.15E-01 1.90E+OO TRUE 

Benzo(k)fluoranthene 6 0 5 83% 2.33E+OO 2.30E+OO 5.SOE+OO TRUE 

Bis(2-Ethylhexyl)phthalate 6 0 3 50% 4.67E-01 3.59E-01 6.60E-01 TRUE 

Carbazole 6 0 6 100% 2.97E-01 4.47E-01 1.20E+OO FALSE 

Chrysene 6 0 6 100% 2.87E+OO 2.14E+OO 6.20E+OO TRUE 

Di-n-butylphthalate 6 0 2 33% 4.55E-01 3.13E-01 2.SOE-01 TRUE 

Dibenz(a,h)anthracene 6 0 6 100% 8.0?E-01 5.SOE-01 1.90E+OO TRUE 

Dibenzofuran 6 0 5 83% 2.58E-01 3.33E-01 2.BOE-01 FALSE 

Fluoranthene 6 0 6 100% 5.1 SE+OO 3.67E+OO 9.90E+OO TRUE 

Fluorene 6 0 6 100% 2.72E-01 2.46E-01 7.30E-01 TRUE 
lndeno(1,2,3-cd)pyrene 6 0 6 100% 1.84E+OO 1.85E+OO 5.30E+OO TRUE 
Naphthalene 6 0 6 100% 1.13E-01 7.40E-02 2.40E-01 TRUE 

Phenanthrene 6 0 6 100% 2.51 E+OO 2.20E+OO 6.1 OE+OO TRUE 

Pyrene 6 0 6 100% 5.1 BE+OO 4.79E+OO 1.20E+01 TRUE 

Pesticides/PCB 
4,4'-DDD 6 0 5 83% 1.15E-02 8.92E-03 2.64E-02 TRUE 

4,4'-DDE 6 0 5 83% 1.84E-02 1.32E-02 4.38E-02 TRUE 

4,4'-DDT 6 0 5 83% 2.42E-02 9.82E-03 3.BOE-02 TRUE 

Aldrin 6 0 1 17% 2.72E-03 3.35E-03 1.08E-03 FALSE 

Alpha-Chlordane 6 0 3 50% 3.98E-03 3.12E-03 5.10E-03 TRUE 
Endosulfan I 6 0 2 33% 7.60E-03 8.03E-03 2.20E-02 TRUE 

Endosulfan II 6 0 2 33% 5.97E-03 6.23E-03 5.10E-03 FALSE 

Endrin 6 0 1 17% 5.60E-03 6.38E-03 3.90E-03 FALSE 

Endrin aldehyde 6 0 2 33% 7.43E-03 6.81 E-03 1.30E-02 TRUE 
Gamma-Chlordane 6 0 2 33% 3.76E-03 3.75E-03 7.40E-03 FALSE 

Metals 
Antimony 6 0 4 67% 3.62E-01 2.31E-01 6.10E-01 TRUE 

Mercury 6 0 6 100% 1.85E-01 3.21E-01 8.40E-01 FALSE 
Sodium 6 0 6 100% 1.39E+02 4.99E+01 1.89E+02 TRUE 

p:· pit\projects\seneca's597 l eec' risk1 sead59\data\s59s _hh_ucl.xls'EPCS 

95% UCL Exposure Point 
of Mean Concentration (EPC)' 
(mg/kg) (mg/kg) 

7.29E-03 7.29E-03 

1.55E+OO 1.SOE-01 

2.89E-01 2.89E-01 

8.02E-01 8.02E-01 

1.22E+OO 1.22E+OO 
4.70E+OO 4.70E+OO 
4.58E+OO 4.58E+OO 

5.20E+OO 5.20E+OO 
1.40E+OO 1.40E+OO 
4.1 SE+OO 4.15E+OO 

7.52E-01 6.SOE-01 
4.55E+OO 1.20E+OO 
4.56E+OO 4.56E+OO 
7.03E-01 2.SOE-01 
1.27E+OO 1.27E+OO 

9.70E+OO 2.BOE-01 
8.06E+OO 8.06E+OO 

4.66E-01 4.66E-01 
3.30E+OO 3.30E+OO 

1.72E-01 1.72E-01 
4.26E+OO 4.26E+OO 
8.98E+OO 8.98E+OO 

1.86E-02 1.86E-02 
2.89E-02 2.89E-02 

3.20E-02 3.20E-02 
1.18E-02 1.08E-03 
6.46E-03 5.1 OE-03 
1.40E-02 1.40E-02 
2.0SE-02 5.10E-03 

2.18E-02 3. 90E-03 
1.28E-02 1.28E-02 

3.47E-02 7.40E-03 

5.45E-01 5.45E-01 

2.1 OE+OO 8.40E-01 
1.79E+02 1.79E+02 



Analyte 

Semlvolallle Oraanlc Compounds 

Phenol 

Metals 

Sodium 

p 'pit projects' seneca·s5971 eec risk' data,s591,1\v_ucl xls·EPCs 

Table A-8 
SEAD-59 Groundwater Exposure Point Concentration summary 

Decision Document - SEADs-59 and 71 
Seneca Army Depot Activity 

No. of Valid No. of No. of Frequency Mean Standard Max Hit 
Analyses Rejected Hits (%) (mg/L) Deviation 

(mg/L) (mg/L) 

3 0 2 67% 2,67E-03 2.08E-03 2,00E-03 

3 0 3 100% 1.12E+02 1.11E+02 2.39E+02 

95% UCL Exposure Point 
of Mean Concentration (EPC)' 

Normal? (mg/L) lma/U 

TRUE 5.49E-03 2.00E-03 

TRUE 2.63E+02 2.39E+02 

~/19 01 



Variables. 

TABLE A-9 
.UIBIE;'l;T .-\IR EXPOSURE POINT CO:--!CE;'l;TR.-\ TIONS - SE.-\D-59 

Decision Document - SEADs-59 and 71 
Seneca Anny Depot Activity 

cs dtot x PM d10 xCF 

CS dsurf = Chemical Concentration in Surface Soil. from EPC data (mg:kg) 
P.\I dlO = ,..\verage Measured P.\I dlO Concentration= 17 ug:"m3 

CS dtot = Chemical Concentration in Total Soils. from EPC data (mg.kg) 
P.\[ d IO = P.\f d IO Concentration Calculated for Construction \\'orker= 139 ug:m3 

. ~R--~-9D~~~-ion_ E~~~r_~J_E~2.kwug _______ _ 

\'olatile Organics 
.-\cetone 
Benzene 

Carbon disulfide 
Ethyl benzene 
~!ethyl chloride 
:\[ethyl ethyl ketone 
\tethylene chloride 
Toluene 
Xylene (total) 
Trichloroethene 

..\nnlyte 

Semivolatile Organics 
I .:!,-1-Trichlorobenzene 
2-\fethylnaphtha!ene 
-1-,lethylphenol 
Acenaphthene 
.-\cenaphthylene 
Anthracene 
Benzota)anthrncene 
Benzo(a)pyrene 
Benzo( b )fluoranthene 
Benzo(ghi)perylene 
Benzot k)fluoranthene 
bis(2-Ethylhexyllphthalate 
B uty lbenzy I phthalate 
Carbazole 
Chrysene 
Di-n-butylphthalate 
Di-n-octylphthalate 
Dibenz( a.h)anthracene 
Dibenzofuran 
Diethyl phthalate 
Fluoranthene 
Fluorene 
Indeno( 1,2,3-cd)pyrene 
~aphtha!ene 
Phenanthrene 
Phenol 
Pyrene 

Pesticides 
-1,-l'-DDD 
-1.-l'-DDE 
-1.-l'-DDT 
Aldrin 
alpha-BHC 
alpha-Chlordane 
Aroclor~ 1254 
beta-BHC 
delta-BHC 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan sulfate 
Endrin 
Endrin aldehyde 
Endrin ketone 
gamma-Chlordane 
Heptachlor epoxide 
Methoxychlor 

Metals 
Antimony 
l\.fercury 
Sodium 

p:\pit\projects\seneca\s5971 ecc\Risk\SEAD-59\Human\airexpt.wk4 

_ _________ "·- ___ __ q~ _C.9.!l~~r_~o_n_f_r:1_c!o_r::=._ lf-9 ½!~L~g--·-~-=----- .-:-=---=- "=-- ___ -- __ ··-_:_---- _ 

EPC Data for 
Surface Soil 

7.29E-003 

U0E-001 

2.89E-00I 
8.02E-00 I 
I ::E-000 
-l.?0E-000 
-l.58ET000 
5.20E+000 
1.-l0E+000 
-l.15E+000 
6.60E-00I 

l.20E+000 
4.56E-000 
2.50E-00I 

I .27E+000 
2.S0E-00 I 

8 06E+000 
-l.66E-001 
3 J0E-000 
l.72E-00I 

-l.26E+000 

8 98E-000 

I 86E-002 
2.89E-002 
3.20E-002 

I .0SE-003 

5.1 0E-003 

I -J0E-002 
5.1 0E-003 

3.90E-003 
l.28E-002 

7.-l0E-003 

5.-lSE-001 
8.-l0E-00 I 
I. 79E+002 

--·----~---·-----
EPC Data for 

Total Soils 

6 S0E-002 
-l 00E-002 
-l 00E-003 
9 59E-002 
l.00E-003 
2.-l0E-002 
2.00E-003 
8 9-lE-002 
I 59E-00 I 
2.00E-003 

2 S0E-002 
-l 39E+000 
8 J0E-002 
2.65E-,-000 
3 0SE+000 
-l 89E+000 
2.1 0E+00I 
1.93E+0QI 
2.-l6E+00I 
6 55E-000 
l.39E+00I 
-l 15E-000 
7.79E-001 
421E+000 
2.15E+00I 
-l.90E-001 
I. I0E-002 

-l.0-lE+000 
J.53E+000 
l.20E-002 
5.67E-00I 
l.S0E+000 
S 27E+000 
2 78E+0Q0 
J.06E·<00I 
I .?0E-002 
5 5-lE-00 I 

2 36E-002 
3. I 2E-002 
3.-lJE-002 
1.IJE-003 
2. I 9E-003 
2.96E-003 
2.90E-002 
1.72E-003 
I .6-lE-003 
2 88E-00J 
2. 78E-003 
2 99E-003 
3.36E-003 
-l. I JE-003 
l.89E-003 
4.35E-003 
2.81 E-003 
l.95E-003 
1.65E-002 

8.55E-00I 
9 57E-002 
3 65E+002 

Air EPC from 
Surface Soll 

0 0QE+000 
000E+000 
0.00E+000 
0 00E-000 
0 00E-000 
l.2-lE-010 

0 0QE+QQ0 
0 00E-000 
0.00E-000 
0.00E-000 

0.00E-000 
2.55E-009 
0.00E-000 
-l.91E-009 
I J6E-008 
2.0?E-008 
7.99E-008 
7.79E-008 
8.8-lE-008 
2.JSE-008 
7.06E-008 
I. I 2E-008 
0.00E-000 
2.0-lE-008 
7 75E-008 
-l.25E-009 
0.00E+000 
2. I 6E-008 
4. 76E-009 
0.00E·>000 
I 3 ?E-007 
7.92E-009 
5.61 E-008 
2.92E-009 
7.2-lE-008 
0 00E+000 
I 53E-007 

3 l6E-0I0 
-l.91E-010 
5.-l-lE-010 
I.S-lE-01 I 

0.00E+000 
S.67E-011 
0.00E+000 
0.00E+000 
0.00E+000 
0.00E+000 
2.JSE-010 
8.67E-01 l 
0.00E+000 
6.63E-01 I 
2.ISE-010 
0.00E-,000 
l.26E-0I0 

0 00E+000 
0.00E+000 

9.27E-009 
1.43E-008 
3 0-lE-006 

Air EPC from 
Totnl Soils 

9.0-lE-009 
5.56E-009 
5.56E-0I0 
1.33 E-008 
-l l?E-010 
3 34E-009 
2.78E-0I0 
I 2-lE-008 
2.2 I E-008 
2 78E-0I0 

3 89E-009 
6. I0E-007 
I 15E-008 
3.68E-007 
-l 28E-007 
6 S0E-007 
2 92E-006 
2 68E-006 
3.-l2E-006 
9. I0E-007 
l.93E-006 
5.77E-007 
1.0SE-007 
5.85E-007 
2.99E-006 
6 81 E-008 
I 53E-009 
5.62E-007 
-l91E-007 
l.67E-009 
7.SSE-006 
5 28E-007 
I. I SE-006 
3 86E-007 
-l 25E-006 
2 36E-009 
7 70E-006 

l.28E-009 
-l l-lE-009 
-l.77E-009 
I 57E-0I0 
J.0-JE-010 
-1.1 IE-010 
-l.0JE-009 
2.39E-0I0 
2.28E-0I0 
-l.00E-010 
3.86E-0I0 
-l.16E-0I0 
4.67E-0I0 
5.7-JE-010 
5.41E-0I0 
6.05E-0I0 
J.91E-0I0 
2.71E-0I0 
2.29E-009 

I 19E-007 
l JJE-008 
5.0?E-005 

04/19/01 
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TABLE .-\-10 

C..\LCVL.-\TION OF INTAKE .-\ND RISK FROM INH.-\L.-\TION OF DlJST IN A~IBIENT .-\IR 
REASONABLE MAXIMml EXPOSl1RE (R~IE) - SE.-\D-59 

Eql1-;liion- for-littukc {-1-ng,'kg--da-}·) = - -=CA;,; "TR.I\ EF x ·ED 
BW.xAT 

\'ari-1blcs /Assumptions for Each Rc;ccotornrc Listed at 1hc B01tomt 
CA= Chcmic,1\ Conccn1m1ion i11 Air. Calculated from Air EPC Duta 

Decision Document• SEADs-59 and 71 
Seneca Army Depot Acth·ity 

ED = Exposure Duration 
B\V = Body\1cight 

Equation for Hazard Quotient = Chronic Dail} Intake (NcJ/Rcfcrcncc Dose 

Equation for Cancer Risk= Chronic Dail} Intake t Can.-.. Slope Factor 

--'_AT.'"' A1_crng_lng Tl111c---=-..=.=:c..a. __ . ·-=-~- --""-~-=---=--~=---="'---C.----=c·-=----=-=-

04/19/01 

lnhailltiun Care. Slope Air EPC rrom Air EPC from Cm'ft!_l_ll Site~Vo~rk=·•~"----------,"-,,~Fk~','~"~'re~h=1dustrial W~o~rk~•~'-~---
Analytc RfD Inhalation Surface Soil Total Soils Intake Hazartl Cancer lliuartl Cancer 

________ (mjVkg,:Ea\') ______ Quotient Risk ______ (m_µ/k_!!•dav) __ Quotient Risk 
_______ ung/kg-illl\) (Ill& kg:dan-1 __ (m~>l _______ (m~) _____ (Ne) _______ (9!.!1____ _r!~J _ (Car) 

\'ol:itilc Or~anics 
A;:cwnc 
Bcn1.cnc 
C.1rbondisulfidc 
Etl11I benzene 
;\!cll\\l chloride 
;\fcth~ I clln I ketone 
.\kth;knc'chlorldc 
Toluene 
X)lcnc {total) 
Trichlorocthcne 

St.•mh·olatilc Or~anic.~ 
I .~.4-Trichlorobcnzcnc 
2-Mcth_\ hrnphtlu1lcnc 
4•;\kth)lphcnol 
-\cc11.1phthcnc 
Accnt1phlh)lc!IC 
A11thracc11c 
Bc111.01,1lnn1hrnccni.:
Be11zo1aJp)rcnc 
Bcn1.o(b inuoranthcne 
Bc111.o(ghllpe1:le11c 
Bc111.o{klnuoranthcne 
b1s(2-Eth) Ilic~_\ \Jphthalatc 
But} lbcnZ} lphthn!atc 
Carba,.o\c 
Chn·sene 
Di-;1-butylphthalate 
Di-n-octylphthalatc 
Dibenz(a.h Jall1hrnccne 
Dibenzofuran 
Dicth_\l phthalatc 
Fluornnthcnc 
Fluorcnc 
J.ndcno{l.2.3-cd)p_\rcnc 
Saphtlmlcne 
Phcm1111hrcnc 
Phenol 
P}rcnc 

Pc.~tlcidcs 
-U'-DDD 
4.4'-DDE 
-U'-DDT 
-\!drin 
alpha-BHC 
,1lpha-Chlord11nc 
Aroc!or-1254 
bc!11-BIIC 
dclta-BHC 
Dicldrin 
E11dosulfa11 I 
Endosulfan II 
Endosulfan sulfnte 
Endrin 
Endrin aldehyde 
Endrin ketone 
gamnrn-Chlordanc 
Hcptachlor cpox!de 
;\lclhOX}cltlor 

:\lc1a1~ 
AnlimOll} 
~lcrcury 
Sodium 

;,.;A 
1.7\E•003 
!.O!JE-IJOl 
:! 86E-lJOI 

:-,:_.\ 
1.86E-OO\ 
8 5"E-001 
1.1-!E.fJOI 

SA 
SA 

;\A 
;,.;A 
NA 
S.-\ 
;\A 

NA 
SA 
NA 
NA 
NA 
NA 
:-,,',-\ 
;,.;A 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
:-..A 
NA 
;'/.-\ 

NA 

><A 
:--:A 
SA 
~'.-\ 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
8Si'E-005 

NA 

:-..A 
2.lJIE-001 

N.-\ 
NA 

6 JJE-ooJ 
S"A 

l.65E-OU3 
NA 
NA 

G.!HIE-003 

;\.-\ 

>iA 
NA 
S.-\ 
SA 
NA 
SA 
;',IA 
NA 
NA 
NA 
NA 
:-.A 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
:--;.-\ 
NA 
NA 
SA 
SA 
NA 
SA 

N.-\ 
SA 

3 -!OE-!HJI 
\.72E+!JO] 
6 30E.;.OOO 
I 31lE+OOO 
.\.OOE-t}O\ 
l.86E+fJOo 

NA 
I 61E+OOI 

NA 
NA 
NA 
NA 
NA 
NA 

I 30E+OOU 
9_ JOE+OOO 

NA 

'.'IA 
NA 
NA 

Total H~zanl Quotient and Cancer Risk: 

2.55E-OO') 

4.9JE-o09 
I.J6E-U08 
2JJ7E-008 
-i l)IJE-008 
7.i9E-Oll8 
8.8-!E-008 
2.38E-008 
7.06E-008 
1 IJE-008 

2.0-!E-008 
7.75E-008 
4.BE-009 

2.16E-U08 
4.76E-Oll9 

U7E-rnJ7 
7.92E.fl09 
5.61E-008 
2.92E-OD'J 
7.2-!E-008 

l.53-E-007 

3.16E-Ol!l 
4.9JE-OIO 
5.4.\E-0111 
1.8-!E-lll l 

8.67E-O\ I 

2.JSE-010 
8 67E-OI I 

6.63E-Ol 1 
2.ISE-0!0 

\.26E-Ul0 

9.27E-U09 
UJE-008 
3.!l4E-ll06 

lJ.o➔ E-0119 

5.56E-t1119 
5.56E-ll\O 
1 33E-008 
~ 1:'E-010 
3.3~E-O!J'J 
~ -:'8E-O 10 
\_:!-!E-1!08 
:! 21E-OfJ8 
2."8E-OIO 

3.89E-oo9 
6. lOE-OU7 
1.1.5E.f}08 
).IJSE-!l(J" 
4 2RE,U1Ji 
6.S/lE-007 
2.9:?.E-006 
2.6SE-006 
3.42E-OU6 
9 \nE-007 
l.93E-006 
5.77E-007 
l.CJSE-007 
5.85E-007 
2.'J'JE-01J6 
6.8\E-008 
L53E-009 
5.62E-007 
4.9\E-OIJ7 
l.67E-OO'J 
"88E-D06 
5.28E-007 
\.\5E-006 

, JShE-007 
-l 25E-Oll6 
.!.36E-009 
7 70E-U06 

3.28E-009 
4 3-!E-009 
.\.7"E-Ou') 

l.:'i7E-olo 
)_O,!E-OIU 
4 I IE-010 
4113E-OOlJ 
2.3'JE-OIIJ 
2.28E-0I0 
4.IJOE-010 
3.86E-OIO 
4.16E-0\fJ 
4.67E-OIO 
5.7-!E-OIO 

SAIE-OIO 
6.0SE-010 
3.9\E-010 
2.71E-OIO 
2.29E-009 

\.\9E-007 
l.33E-008 
5.07E-005 

') JlE-013 

1.07E-010 

U6E-Ol2 
4.93E-014 

2.33E-013 

3.JSE-013 

JE-013 

-!E-013 

JE-1}{)6 

IE-006 ZE-012 
Assum11t111ns for Current Site \\lorker 

CA= EPC Surface Only 
JR= 9.6 m3/da) 
EF = 10 da) s/ycar 
ED= 25 )cars 
BW = 70 kg 
AT(Nc).: 9125 dins 

Inhalation of 
Dust in Amhlcnl Air 

;','01 Applicable 
fol' Future 

lnclU.\trhtl Worker 

AT tCarJ = 25550 da~s 
:-Jotc: -{ci1s·111this ltlbfc\\erC ln1cn1\onall} left bl;ink due lo il.iCkofloxicft~d~at-11.------~-~-------~ -- -- ---- ----··- -----~- - - --· 
."JA= lnfonnat\011 not m ai\able. 
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TABLE A-10 
C\Lct;LATION OF INTAKE AND RISK FRO1\I INHALATION OF Dl1ST IN .UIBIENTAIR 

REASONABLE \UXI\IL'\I EXPOSL'RE (R\IE) - SEAD-59 
Decision Document• SEADs-59 and 71 

Seneca .-\rmy Depot .-\ctiYity 

-c:.\-~ IR~'\ fr- -... -ED -. 
B\\'.'\AT 

\'arfoblcs [-\ssumptions for Each Receptor ·tre List..::d ·11 the Bouomr 
C..\ = Chemical Conccntr,ltion in .-\ir. C1k:ulated from Air EPC Dutu 

IR= Inhalation Rate 
ED = Exposure Duration 
B\\' = Bod~\\cight 

Equation for H,11.ard Quotient= Chronic Dail~ Intake (Nc)/Rcfcrencc Dose 

Equation for Cancer Risk= Chronic Dall~ Intake !Can" Slope Factor 

__ =-c A_1 ~-/~~~~,!~ill.!t_ !!tl_lS_ 

An11lytc 

Volatile Organics 
.-\,;ct one 
Bcn1.ene 
Carbon disulf1dc 
Eth~l bc111cnc 
\!cth~ ! chlo1idc 
\1ctlnl cth,l ketone 
\1c1h;!cnc·chloridc 
Toluene 
X~lcnc 11otnl) 
Trichlorocthenc 

Scmirnlatile Organics 
l.2. ➔ •Trichlorobcn1.cnc 

2-;\lcth~ lnaphtlrnlcnc 
➔ -\klh~lphcnol 

,\ccnaphthcnc 
Acc11uph1h~lcnc 
Amhrnccnc 
Bc111.o!a)a111hr:1ccnc 
Bcn1.o(alp}rcnc 
Bcnzo(b)nuoranthcnc 
Bc111.o(ghi)pcr;,lcnc 
Bcnzo(klfluornnthcnc 
bis\2·Eth} lhc'\~ llphtha!ntc 
But~ lbcn1.~ lphthalutc 
Carbu1.olc 
Chnsenc 
Di•t;•but~lphthalatc 
Di•ll·OCl~lphlhalutc 
Dibcn1.(a.h)anthracc11c 
Dibcnzofuran 
Dieth~l phthalu1c 
Fluo1a111hcnc 
Fluorcnc 
I ndcno( I. 2.J .cd lp~ rene 
s,iphthalcnc 
Phcnanthrcne 
Phenol 
P~ renc 

Pc~tlcitles 
➔.➔ '-ODD 

➔. ➔ '•ODE 

➔. ➔ '-DDT 

Aldrin 
alpha-BHC 
alpha-Chlordane 
.\roc\or-125 ➔ 

bcta•BHC 
dclln•BHC 
Dkldrin 
Endosulfun I 
Endosulfan JI 
Endosulfan sulfate 
Endrin 
Endrin aldehyde 
Endrin ketone 
gammu-Chlordane 
Heprnchlor cpoxidc 
~letho.-.:ychlor 

;\-lctals 
,\ntimonJ 
~lcrcury 
Sodium 

lnhalutlon Care. Slope Air E:PC from 
RfD Inhalation Surface Soil 

:-,;,.\ 
J_7IE-llfl3 
2.0!lE-111)[ 
2 8fi£.111)[ 

SA 
2 86E-OO! 
8 5-:'E.rnll 
1.l ➔ E-oo! 

:--;A 
SA 

SA 
SA 
S.\ 
S.-\ 
SA 
'.'JA 
'.'JA 
'.\IA 
NA 
SA 
:-.A 
NA 
:--iA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
8 5i'E-OIJ5 

NA 

SA 
2.91E•ll!l2 

SA 
SA 

(l 3:0E•tHl3 
:--iA 

I 65E-rnlJ 
SA 

SA 
S.-\ 

3 .JIIE-IHJ] 
1 "'2E-uol 
6.-JoE+noo 
l.3nE-!IU!l 
.J(l()[-llll] 
[.8{JE-!10II 

>J..\ 
l.61E-l!OI 

:--.A 
:--;_.\ 
SA 
NA 
NA 
SA 

UOE+OOO 
') IDE+O!JO 

NA 

NA 
NA 
NA 

I 2-4E-!l]O 

➔ '.llE-11!11) 
I ~tJE•Oll8 
2 lli'E-0!18 
"'_ 1)'}£.rn18 
., 79E-1HJ8 
8.8-4E-!HI3 
2 38£-0118 
-, IJ6E-008 
l l2E-oo8 

2 (1-4£-()08 
-:."'5E•008 
➔.25£-009 

2 \6E-008 
➔.76E-1109 

1.31£.1107 
7.92E-ll09 
5.6lE-008 
2 92E·009 
-: 2 ➔ E-008 

l.53E•ll07 

3.l6E-OUJ 
➔ .91£.(110 

5 ➔➔ E•!llO 

l.8-+E-!J] I 

8 67E-Ol l 

2 38E-OIO 
8.67£-111 I 

6.6JE-Ul I 
2.18E•OIO 

l.26£-010 

9,27£-009 
l. ➔ JE-OIJ3 

J.o➔ E·006 

To_t?I Hazard Quotient a_n~ _Cancer Risk: ___ . 

Note· -Cells in 1hTSt,lbTC\~·erCT11-1crilfOi1i11l;-Teft blank diiC' iO a lack of to,'\icit} data. 
:-.:A= Information not arnilablc. 

-------- -------------------- ------- -- ---·-------

Air EPC from 
Tnlal Soils 

____ _,_F=-ut ... u"--re'--C=-'=ons~ruc!ion Wo1._,·k ... c._r ________ __.Future Tressr:asser Child 
Intake Hazard- Cancer 

___ {lll&'lll.') ___ --

•)_1),4£.(1()\J 

5.56E-t109 
5 5(iE-O\IJ 
I 33£.oos 
-4.l"'E-l)JI! 
3,3-4E-IJO'.l 
2.i'8E•llllt 
I 2 ➔ E-1l!l8 

2 21E•IHJ8 
2."'8E·Dltl 

3 WJE-!1119 
6.IIJE-!IOi 
1.15E-@8 
3 h.'lE-llll7 
-4 28E·OP'.' 
6 8UE-1Ul7 
2 92[.l)(){i 
2 68E-ll06 
3 -42E·D06 
9.JOE-0!!7 
l.93E-llfl6 
5."'7E-UIJ7 
l n8E-01i-: 
5 85E•Olli 
2.9lJE.Oll6 
6 8!E-OfJ8 
l.53E-rn19 
5 <i2E·007 
➔ .9!E-007 

l.6iE.009 
7.88E•l!O(J 
5 28E..f107 
I. \5E-ll06 
3.X6E-1l!J7 
➔ 25E-fl06 
2.36E-1l09 
7 "'oE.o!l6 

3 28E-Oll9 
➔ J.j£.(H)') 
➔ .... E.rn19 
!.5 .. E-o!O 
J.0-4E·Ol0 
➔ .I IE-OH) 
-+ llJE.nO') 
2.39E-o10 
2.28E-OIO 
-4.0IIE-OIO 
3.86E-OIO 
➔ .!6E-f)IIJ 

➔ .67E-OllJ 

5,7.jE-OIO 
5. ➔ IE-010 

6 !J5E•OIO 
3.91E•OIO 
2.ilE•OIO 
2 29E-Oil9 

Ll9E·007 
l.JJE•OOS 
5.07E•U05 

Intake 
___ _1n!_g/_k_µ-tlay) ____ _ 

(:-.ic) (Car) 

5 66E-OIIJ 
5 1i6E•Ol l 
I 36E.009 

3 39E•OIO 
2.83E-O! I 
I 26E•OIJ9 

l.35E•009 

8 08E·!Jl2 

6 ll(,£.1HJ 

-1 o➔ E-1Jl3 

6 9]E-lll 
2 28E-11J 
-4.-43E•IH 
5 98E·lJI 
5 86E•lJI 
3 .JSE-lll 

5.82E-013 

5 68E·013 
J.'J➔ E-013 

lltlzartl 
Quotient 

3E-CllJ-:' 
JE-!J]!I 
5E-111!9 

IE-1109 
>E-IJI l 
\£.()()8 

2E-005 

Cancer 
Risk 

:!E-1!13 

.. E-nl6 

2E-111; 

9E•lll2 

-:'E-013 
.jE•Ol2 

lE-005 JE-011 
Assum11tions for Future c0n-stmctinn W(ifkcr-

CA = EPC Surface and Sub-Surface 
IR= 10 ➔ mJ/day 
EF = 250 d:1)s/year 
ED= 
B\V a 

AT(Nc)= 

----~AT(Can= 

I years 
70 kg 

365 dnys 
--~ 25550 da\S __ 

f!ng/kg-tluJ·) Quotient Risk 
(N_£_)_ - ((ar) 

➔ .69E·Ol l 

I 2XE-ot.> 
➔ --~IE-nl5 

2_o➔ E-ot ➔ 

2 95E-lll-4 

lE-012 

JE-ol ➔ 

-4E•Ol-4 

5E-007 

SE-007 ZE-013 
- A-... su1l111tions for Future Tress1iasscr Chiftl 

CA= EPC Surface Only 
JR= 1.2 m3..-da) 
EF = 50 da~ s/year 
ED= 5 ,cars 
B\V = 50 kg 
AT (Ne!= 1825 d:iys 

__ A.I!Gi~)_':_ . 2_~5?0_d•~:s ~-~--~---

PAnP? nf .i 



TABLE A-10 
CALCL'LATION OF INTAKE AND RISK FROM INHALATION OF DUST 1:-,; A.\IBIENTAIR 

REASONABLE ~IAXl~IUM EXPOSURE (R~IE) - SEAD-59 
Decision Document• SEADs-59 and 71 

Seneca Army Depot Acth·it)' 

CA\·1r.-;·E-i::-..:-ED·------------=·=· =-=cc.-=--ccc=--= - --

BW x.AT 

04/19/01 

ED = Exposure Duration 
\'·iri;iblcs (Assumptions for Each Receptor :ire Listed ·Jt lhe Bottom\' 
CA= Chemical Concentration in :\ir. Calculated from Air EPC Data 
IR= lnhulmion Rate 8 W = Bodyweight 

________________ ---- _ =-=.-\T=.-\,·cr_agingTimc -== 

Equation for Ha1.ard Quo1lcnt = Chronic Dally Intake t:'JcJ/RcCcrcncc Dose 

Equation for Cancer Risk= Chronic Daily lnt:1kc (Carl·" Slope Factor 

EF _ ~ E.-..:po~~,r~ I_~~fl.l_!_C~tc} 

Volatile Or)!:tnic.~ 

Bl'll/.C!lC 

Carboti disulfide 
E!h~ l bcn1.c11c 
\klh~ I chloride 
\!cth~I ethyl ketone 
.\kth)lcm:: chloride 
Toluene 
X~lcnc tlolnl) 
Trkhlorocthcnc 

Scmin1latllcOrj!anics 
I .~.-I-Trkhlorobc111.cnc 
2-~lcth~ lnaphthnlcnc 
-1-~lcth~ lphcnol 
. ..\.:cnaphthcnc 
.--\ccnuphth}lcnc 
Anlhraccnc 
B..::n1.ocarnnthra.:enc 
Bcn1.o(alp)rcnc 
Bcn1.otb )lluornnlhcnc 
Bcn1,01ghi)pc1: lc11c 
Bcn1.ot k inuorunthcnc 
bis(:!•Eth} lhcx:- llphthulatc 
Bm}lbcnt.}lphthalatc 
Carbuzolc 
Chr:,scnc 
Di-n-but,,lphtha!ntc 
Di•lHC\}lphthulutc 
Dibc111.1a.h)anlhrnccnc 
Dibc111.ofumn 
Diethyl phlhnlatc 
FJuorun1hcnc 
Fluorcnc 
lndcno\ 1.:U-cd1pyrc11c 
;'<aphthalcnc 
Phcm111thrcnc 
Phcnol 
P}rcnc 

Pesticides 
-U'-DDO 
-U'-DDE 
➔. ➔ '-DDT 

Aldrin 
alpha•BHC 
alpha-Chlord,mc 
.-\roclor-125 ➔ 

bct:i·BHC 
delta-BHC 
Dicldrin 
Endosulfan I 
Endosulfan 11 
Endosulran snlfatc 
Endrin 
Endrin a\dch}dc 
Endrin ketone 
gnmmu-Chlordanc 
Hcptachlorcpo.xidc 
:-.letho.xychlor 

:\ktals 
Aulimony 
;\lcrc11r:, 
Sodium 

Inhalation Care. Slupe Air EPC from 
RfD lnhalatlun Surface Soil 

--~mg.'k»-da\J _1mg.~'kg-da,·J-l _ (JllgnnJ) __ _ 

:--:.-\ 
L"IE-OUJ 
2 rn1E-0!JI 
~.86[-00! 

S.-\ 
2.86E-OIJI 
8 5iE-OIJI 
1.1.tE-rnl] 

NA 
S.-\ 

:,.;_.\ 

:,.;_.\ 

:,.;_.\ 

S.-\ 
~A 
NA 
NA 
N.-\ 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
8.57E-005 

NA 

'.',;_-\ 

2.91E-oo2 
'.\.-\ 
:-.iA 

6 33£-00) 
'.\.-\ 

I 65E-003 
SA 
SA 

600E-0113 

\'.-\ 
NA 
SA 
S.-\ 
NA 
~A 
S.-\ 
SA 
NA 
:-.:A 
NA 
NA 
NA 
NA 
NA 
NA 
:--1.-\ 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I 2.tE-0I11 

2 5)£.(JIJ') 

-1.91E-rnl9 
I 36E•Oll8 
2.07E-U08 
': 'J9E-Clll8 
7.'.'9E-1J08 
8 8-JE-fJOS 
2 38E-008 
7.U6E-008 
l.12E-U08 

2.0-4E-008 
7.75E-Oll8 
➔ .25E-009 

2.l6E-008 
-4.76E-009 

IJiE-007 
7.92E-009 
5.61E-008 
~ 9:!E-1109 
7.2.JE-008 

l.53E-007 

NA 3.J6E-OIO 
NA .i.<JIE-UIO 

3 .J()£.@l :i HE-0 IO 
l.:'2E+OUI U\.JE-0I I 
6 JOE+OOO 
l.3!JE+OOO 8.67E-Ol I 
.t O!IE-!JUI 
l.86E ... ooo 

NA 
1.6\E+OOI 

NA 2.38E-fl\lJ 
NA 8.67E--Ol I 
'.',;A 
NA 6.6JE .. 1JI I 
NA 2.ISE-OIO 
NA 

I.JflE+OIJO l.26E-0I0 
9. IOE+OOU 

NA 

NA 
NA 
NA 

9.27E-OU9 
UJE-008 
3.0.JE-006 

--- --~------- -·· - ---~--~·-·--------------
Air EPC from 

Tolal Solis 
---~F_u~tt_,re_D_nyCare_Center_ Child ·---------

Intake Hazan.I Cancer - i:,~~~re DayJ;are_Cf~:::·~:~'ctlA=du=l~t ~c~ .. -.-ce-,-
___ __(!l)~~g-_~t~y)__ ___ Quotient Ri'sk (mWk~-tlayJ Quotient Rlsk 

tmgJrn3) ~-·--- (~_~) ---~-- (Car)_ (NC)- - __ · ic,irJ_- _ 

')O.JE-1109 
.5 56[-1!09 
5.56E-IIICJ 
l 33E-M8 

-1 l"E-I/lO 
3.3.iE-009 
:u:rn.010 
1.2➔ E-008 

2.~lE-oos 
~ ·sE-Ol<J 

J 89[-!M)<,l 

6 J(lE-007 
l.l5E-!HJ8 
3 68E-rn>? 
➔.28E-Oo7 

6 8!JE-fH> 1 

2.92E-llfl6 
2.68E-IHJ6 
3A2E-006 
9 IIJE-Oo': 
1.93E-llU6 
5 77E-uo7 
l.OSE-007 
5.85E-007 
~.99E-006 
6.81E-008 
1.53£-!lO') 
5.62E-007 
.t.91E-007 
1.6iE-009 
7.88E-o06 
5.28E-007 
1.\5E-ll06 
J 86E-o07 
.J.25E-lllJ6 
:U6E-1Hl9 
7 70E-IJ06 

J.28E-009 
.t.3.JE-l!!J9 
➔ .~-:'E-009 

IS:'E-010 
3.0.JE-010 
.J.!IE-OIO 
HJ3E.Q09 
2.JlJE-Olo 
2.28E-OIO 
.t.OOE-010 
J.86E-ll\O 
-U6E-fl\O 
.t.67E-OIO 
5.7-tE-010 
lAIE--010 
6.rJ5E.OIO 
3.91E-OIO 
2.71E-OIO 
2.29E.Q09 

1.19E-IJ07 
1.33E-008 
5Jl7E-005 

2.61E-009 

8 52E-oJ_:! 
2.87E-!J13 

l.36E-lll2 

l.97E-Ol2 

XE-t>l I 

JE-005 

3E-ol~ 
SE-II\2 

JE-0I2 

l.l2E-no9 

1 5.:!E-O! I 
5 13E-u!J 

2 -12E-Ol2 

J.52E•lll2 

3E-Ol 1 

IE-005 

5E-oU 
•JE-012 

JE·012 

5E-Ol2 

Total Hazard Quotie!1t and Canc~1· Risk: JE-005 IE-011 
- - ---- -- - · ANsllmptions·for future Day Care cCrltcr Chilli 

IE-005 2E-0I I 
As-sum111ions rtlr Futul'e Day CarC Center ,\dl1lt 

CA= EPC Smfacc Onl~ C.-\ = EPC Surface Only 
IR= ➔ 1113/da~ 
EF = 250 d1l\ st, car 
ED= 6 )ciirs' 

IR= 8 mJ/d:n 
EF = 250 da}Sf}~Ur 
ED= 25 :-cars 

BW= 15kg B\V = 70 kg 
AT{NcJ= :!190 dn,s 
AT 1CarJ == 25550 da~s 

Sotc Cells ·in thiS tablc\\Crc intcnlionull~ Jen blank due io aTttckOr lo'\icit~ data. --•-

AT {NcJ = 9\25 da}S 
_______ AT {Car)= ______ 25~9-~~li. _______ .. _______ _ 

:,,.;A= l11fonna1ion 1101 a, tiilablc 

Paqe 3 of 4 
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TABLE A-LO 
C.-\LCL'LATION OF INTAKE AND RISK FROM INHALATION OF DUST IN .UIBIENT AIR 

REASONABLE .\IAXIMli~t EXPOSL'RE (RME) - SEAD-59 
Decision Document- SEADs-59 and 71 

Seneca Army Depot .-\ctivity 

Equation ror.ill1~k~~(1\lg.,~g-d,l;:1., - ·- · - - - ·-· ... -~ ---c.r.x··1R ;:-EF x-ED -~-
e,v .I\ AT 

,·:1riablcs ! Assumptions for Each Receptor ar,;; Listed at the B0110111)· 
CA"" Chemical Conccrnrntiou in Air. C.ilcul111cd from Air EPC Data 
!R = Inhalation Rate 

Equation for Ha1.ur<l Quoti,mt "'Chronic D,1il~ Intake (N'cJ1Rcfcrcncc Dose 

Equation for Cancer Risk== Chronic Daily Intake (Car) x Slope Factor 

Analytc 

Volatile Organics 
Acetone 
Bcn,.cne 
Carbon disulfide 
Eth~ l bcn1.c11e 
:-.1ct!11 ! chloride 
.\lc1h~I cth\"l ketone 
:-.tcth;lcuc·chlorldc 

X~lcnc (lotall 
Trichlorocthcnc 

Sl'mh·olatill' Organic.~ 
1.1.4-Trich!orobcnzcn 
1-i\ \cthylnaphthalcnc 
➔ -:-.tcthylphenol 
Acc11aphthc11c 
Acerrnphth~lcnc 
Anthrncenc 
Bcnzola)anthrnccnc 
Bc111.otalp~ rcnc 
Bcn1.o(b Jnuornn1hc11e 
Bcn1.o( ghl Jpc~ I enc 
Bcnzo(klnuornnthcnc 
bist:!-Eth~ lhc:,;~ llpluh 
But~ lbc1v~ lphthalmc 
Carb.11.olc 
Chnscnc 
Di-i°1-but~ lphthnlatc 
Di-n-oct~ lphthalatc 
Dibcnz( a.h )anthrnccnc 
Dibcn1.ofurnn 
Dicth~I phthalatc 
F!uornmhcnc 
Fluorcnc 
I ndcno( I .:!.J-c<l)p~ ren 
Saph1h,1lenc 
Phenanthrcnc 
Phenol 
P~ rcne 

Pesticides 
➔•➔'-ODD 

,U'-DDE 
.1. ➔ '-DDT 

Aldrin 
alplrn-BHC 
nip ha-Chlordane 
Aroclor-l:!5 ➔ 

bCta-BHC 
dcltu-BHC 
Dic!drin 
Endosu!fan I 
Endosulfan II 
Endosulfon sulfntc 
Endrin 
Endrin aldehyde 
Endrin ketone 
gamma-Chlordane 
Heptachlor epo:,;idc 
Mctho.l\ychlor 

'.\letals 
Antimony 
~\crcuQ· 
Sodium 

Inhalation 
RID 

:,.,tA 
l 71E-003 
:! OOE-001 
:! 86E-oO\ 

:--.·A 
:!,%E-fllll 
lU7E-110I 
I l~E-1/01 

SA 
:-.;A 

:--iA 
:--:A 
SA 
\'.A 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
:--;A 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
8.57E-005 

NA 

Care. Slupe Air EPC* from _____ R~esi_denL(Adult) __________ ~ResidentJChlld} 
lnhalution Surface Soil Intake Ha1:11rtl Cancer Intake Haza~rt"'"L --c~,-rn-ccf 

:".A 
:! <JJE-1J1>2 

:-IA 
SA 

ri J3E-!m3 
S'A 

1.65E-lll!J 
:--;A 
SA 

6.0!IE-003 

NA 
NA 

.\41lE-OOl 
l ~2E~uo[ 
6.JllE .... fJOO 

1 30E-OOO 
4.00E-001 
I 86ET000 

NA 
!.6IE-Olll 

NA 
NA 
:,..it\ 
NA 
NA 
NA 

!.JOE+IJOO 
9.!UE+OOO 

NA 

SA 
NA 
NA 

l :!4E-1)[1J 

l 55E-u119 

.1 'llE-flll'J 
l.3t>E-l)08 
:!.O:'E-1>08 
~ Y9E-008 
1 79E-rn18 
R.S4E-!H18 
:!.38E-OIJ8 
~.o6E-ll08 
I l:!E-1l08 

2.1i➔ E-008 

'1.75E-008 
➔ 25E.{HJ<) 

2.16E·008 
-l ~6E-009 

1 rE-!!07 
7Y!E-009 
5.61E-OOS 
l 9:!E-00<) 
7.:!.1E-008 

l.53E-o07 

3.16E.OIO 
-l.'l!E-O[ll 
5 ➔➔ E-o[o 
UHE-0!\ 

8.6i'E-lll l 

2.38E-Ol0 
8.67E-lll I 

6.63E-ll\ I 
2.ISE-010 

l.26E-OIO 

9.27E-009 
JA3E-008 
3.!l4E-006 

(mW~g.,-tfay) ~. _ Quotient Risk (n~g{_k_g:~_aH _______ . Quotient Risk 
f~Sl. (Carl (:\i:) _ _ __ JC.tr) 

:;.,➔ 11E.!I] I 

3.9\E-009 

5 l lE-ol I 
l :'~E-o!~ 

8.l ➔ E-Ol2 

LISE-Ol I 

lE-11Ju 

5E-005 

~E-IH I 
3E-O! I 

IE-01 I 

:!E-ol J 

6.SYE-Ul l 

7.<J-lE-009 

:! 59E-lll l 
8 75E•ll!J 

~ UE-0\2 

6.!H!E-1112 

2E•UIO 

9E-lJ05 

'lE-Ol:! 
2E-U] I 

5E-1Jl2 

XE-OJ:! 

5E-005 ?E-011 9E-005 4E-0tl 

Resident 
Total 

Lifetime 
Canc.cr_Ri~~--

:! 6:!E-lll I 
➔ -l-~E-ltl I 

:!.J2E-Ol \ 

IE-010 

04/19/01 

A.,;.~umptions for Rc~itJent (Atlull)--------,~,s-.m-m-,,~11,-rn-,~for Resident (Child) ---------

CA= EPC Surface Onl\' CA= EPC Surface Onh· 
BW= 70 kg. BW= 15 kg 
rR = 20 mJ/day rR = 8. 7 m3/da~ 
EF = 350 days/year Ef = 350 du~ s/ycar 
ED== 2.) years ED= 6 , cars 
AT(NcJ== 8.7611 da~s AT(N'cJ= 2.l90 da~·s 
AT(Car)= 25.550 da\S _:A1J.t;1rJ_=_ _,_25.55f! da,s __ -----·------·---

-SQ\c":Cclls in this table \\CTC intcntiomJiyTcft blank due to a lack·orio-;xcTt)dtlta-. ~----- ----- -'--·-
NA= lnfomrntion not a, allilblc. 
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TABLE A-II 
CALCULATION OF INTAKE AND RISK FROM INHALATION OF DUST 1:-i .UIBIENT AIR 

CENTRAL TEND ENC\' (CT) SEAD-59 

C:\ .. -.:IR.\: EP\:ED 
B\V 'Ii AT 

,·.iriab[cs 1Ass11nm1ions for E:ich Receptor arc Listed at the Bottom] 
C..\ = Chemical Concc111m1ion in Air. Calculated from Air EPC Duta 
IR"" Inhalation Rate 

Inhalation Care. Slope 
Rm lnhalallun 

Air EPC from 
Surface Soil 

Decision Document SEADs-59 and 71 
Seneca Army Depot ActiYily 

ED = hposurc Duration 
B\V = Body\\cight 
AT= AYcm_ging____Ijn_1c 

Equatio~1 for Hazard Quotient :,c Chronic Dail} Intake tNc)/Rcfcrcncc Dose 

Equation for Cancer Risk"' Chronic Duil~ lnrnkc tCarJ x Slope Factor 

----- ---- ---------

Air [PC from 
Total Soils 

Current Site Worker Futu1·e Industrial Worker 
Intake 

______ (mg/k~-tl:n-) __ _ 
Hazard 

Quotient 
Cancer 

Risk 
Intake Hazartl Cuncer 

__ (!!!Wkg•_t!ay)_. __ Quotient Risk 
____ U!_lll,'m3L_ ______ (mWmJ) _ _ (Ne) (Car) . - (~£!.. - - {C~!:J-

Volatile Organics 
.-\cctonc 
Bc111.cuc 
Carbon disulf1dc 
Etl\\l bcn1.cnc 
\lcih~ I chloride 
\lcth~ I cth~ 1 ketone 
\1cth~ [enc chloride 
Toluene 
.'\)knc (lotnll 
Trichlorocthcnc 

Scmholatilc Or1,:11nics 
l.~. ➔ -Trichlorobcn1.cnc 

~-\lcth~ l11aph1halcnc 
-l-\lcth~ lphcnol 
..\,;c11aphthc11c 
.-\ccnllphth~ lcnc 
Anthmccnc 
8CU/,Ol:!)Ut!tluacc11c 

Bcn1.o(aJp~ rcnc 
Bcn1.o! b 1nuoranthcnc 
Bc111.o(ghi1pc0!cnc 
Bcn;,otkllluonmlhcnc 
blst.:!-Eth) lhcx~ IJphlhalntc 
B11t~ lbcn1.~ lphthalatc 
Curbat.olc 
Chryscnc 
Di•11•but)lphthnlatc 
Dl-11-oct~ lphthula!c 
Dibcn,.(a.hJa11thrnccnc 
Dibcn1.ofuran 
Dlcth~I phtlrnlatc 
Fluomnthcnc 
Fluorcnc 
Jndcno( 1.2.J-cd)p~rcnc 
Snphthalcnc 
Phcnanthrcnc 
Phenol 
P~rcnc 

Pcstici,lcs 
-U'-DDD 
-U'-DDE 
-t..1'-DDT 
Aldrin 
alpha-BHC 
alpha•Chlordanc 
..\rodor-125-t 
bcta-BHC 
dcha·BHC 
Dicldrin 
Endosulfan I 
Endosulfan II 
Endosulfan sulfate 
Endrin 
Endrin aldehyde 
Endrin k.:tonc 
gamma•Chlordanc 
H.:ptnchlor cpoxidc 
\lcthox}chlor 

:\lctals 
.\ntin1011y 
\lcrCllf) 
Sodium 

SA 
1.-:'IE-003 
2 OOE·OO] 
2 86E-Oo] 

:--.:A 
2.86E-UO) 
8 57E.IJOI 
Ll-tE-!HJI 

SA 
:--.:A 

NA 
:--;A 
SA 
:--1A 
:--JA 
NA 
SA 
NA 
NA 
SA 
SA 
SA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
8.5-:'E-005 

NA 

NA 
:! 'JIE-Ho2 

SA 

6JJE-@3 
SA 

I 65E-OIJ3 
SA 
NA 

6 OOE-003 

'.'.A 
SA 

J..l<JE-OOI 
l 72E·HJOI 
6 J/JE+OO() 
1 31JE+rn11J 
-toOE-!ll)[ 
I 86E+OOO 

NA 
I 61E•OOI 

SA 
NA 
NA 
NA 
NA 
SA 

I JOE+OfHJ 
'J.IOE+{l00 

NA 

NA 
NA 
NA 

T~tal_ Hazard Qu~tl~nt an~_Cancer Risk: _______ _ 

OJJ()E ... 000 

o !JOE+!HIU 
IJ.CH!E+(H)(J 
11 rniE ... ooo 
tl Ol!E-000 
I 2-tE-olO 

o OllE..-IJOO 
O_!lOE~f!Oll 
o.rniE-noo 
O IJ(JE-IJUO 

IICl!!E+OIJO 
2.55E-Oo9 
fl WJE-000 
-t.'JIE•lJ09 
I 36E-oo8 
2.07E-008 
71J1JE-0118 
7.79E-008 
8.8-tE-008 
2.38E-IHJ8 
7.!l6E-008 
l.12E-008 

II OOE·Hll/0 
2.0-tE-008 
7.75E•008 
-t.25E-009 
o OOE+OOO 
2.16£-008 
-t.i6E-009 
o oOE..-nOO 
1.3:'E-007 
7.92£-009 
5.61E-008 
2.92£-01)') 
7 :!-tE-008 
O.fJOE+OOO 
UJE-007 

3 16E-ol0 
-t.lJ!E-0\U 
5 -t ➔ E-010 
1.8-tE-Ol I 

U.OOE+OOO 
8.67E•Ol I 
u.ooE+ono 
ll OllE+OOO 
IJ OUE+-000 
o.or)E•O!JO 
2.38E-OIO 
8.67E-Oll 
O.OOE+OOO 
6.63E-Ol 1 
2.l8E-Ol0 
<U}OE•fJOO 
l.26E-OIO 

O.OOE+OOO 
O.OOE+OOO 

9.i7E•009 
l.-t3E-008 
3.0.JE-006 

Xotc: Cells-in thfs 1ab\c \1crc intcntionall~ left blunk due io-,lfoCk ofto:,;idt~ data. 
SA"" lnfonrn11ion not a1 ailablc 

n \nitlnroiAr.tc:.\.c;.pnPf'.ll\c;. i:.i:171 Pf'.r.\Ric:.k\!;F An.59\Human\ambair.wk4 

'J o-tE-009 
5.56E-oo? 
5.56E-OIO 
I.JJE-008 
-t 17E-OIO 
3.J.JE.fl09 
2.78E-OIO 
I 2-tE-CHJ8 
2 2IE-008 
2."8E-UIO 

3 8'JE-I!09 
r,.10E-007 
I.I SE-nos 
J 68E.oo7 
-t.28E-On7 
6.80E-007 
2.92E-OU6 
2.68E-006 
J.-t2E.fm6 
'J.JOE-007 
l.93E·CJ06 
5.77E.fJ07 
1.08E..007 
j,85E•007 
2.99E-006 
6.SIE-008 
UJE-009 
j 62E·007 
➔ .'JIE-007 

1.67£-009 
7.88£-006 
.:'.!.28E·007 
1.ISE-006 
3.86£-007 
L!5E-006 
2.36E-009 
7.70E•OfJ6 

3.28E.Oo9 
-t.J-lE-fJOIJ 
➔ .77£.1)0') 

I 57E-OIO 
3.u.J.E-010 
➔.IIE-010 

-t.oJE-009 
2.39E-OIO 
2.28E-OIO 
-t.uoE-OIO 
3.86E.fJIO 
-t.16E-OIO 
-t.67E-OIO 
5.74E-OJ0 
5.➔ IE-010 

6.05E•OIO 
3.91E-010 
2.71E-010 
2.29E-009 

l.l9E-007 
l.JJE-008 
5.07£-005 

o.ooE+uoo 
O.OUE-000 
I) ooE+O(H) 

-t.66E·Ol3 
tl OOE+OOO 
CJ.tloE..-000 

5 J7E-fll I 

0.0/JE..-rnm 

o lJUE ... OIJO 

u.uoE ... onn 

ll.Ol!E-CJOO 

~ n-tE-013 
6.9oE-ut5 
0.00E+UOO 
3.26E-O(-t 
0 flOE+Of)() 
0.00£+()1)() 

O OOE ... 000 

UJE-014 
O.OOE+OOO 

uE-rnUl 
oE-.-fllJO 
OE-OIJ(l 

2E-o\2 
nE-ooo 
I1E+IIOlt 

6E-007 

OE ... 000 

nE-!J!JO 

I1E..-ouo 

!JE..-I10/1 

~1::.01 ➔ 

IE-olJ 
OE..-!100 
➔ E-OJ-t 
OE-ll!Ul 
()£+000 

[]£+()()(} 

6E-Ol-t 
OE+OOO 

lnhalatlon nf 
Dmt in Ambient Alr 

~ot Ap111icahlc 
fnr Future 

Industrial \\urker 

---- ------- - -- --· ----------------------
____ 6~E~-~""~'- JE-013 

Assum11tlons for Current Site Worker 
--------------

CA= EPC Surface Only 
IR= 9.6 m3/day 
EF = lO days/~ car 
ED= 7 }cars 
BW • 70 kg 
AT t!'Jc) = 2555 da\S 

~-----A~T (Cnr) = _____ :!5550 da~s ------~------ _________ _ 
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TABLE A-II 
CALCL'LATION OF INTAKE AND RISK FRO~! INHALATION OF DUST IN .UIBIENT .-\IR 

CE:-;TRAL TE:-iDEc'iCY (CT) SEAD-59 
Decision Document SE.-\Ds-59 ;md 71 

Seneca Army Depot Acth·ity 

Ecj1~a1io1\fOr-li11akc(ing.1;g:{~U)1,;.- - · -_-_ .. __ -_-_ · ---6\-~1Rx--Ef\ED __ _ 
B\V x AT 

\"ari;ib!cs L-\ssump1ions for Each Receptor arc LisJcd at the Bottom) 
C.-\""' Chemical Co11cc11trntion in .-\ir. Calculated from Air EPC Data 
IR= Inhalation Rate 

ED = Exposure Duration 
BW = Bod~\1cight 

_______ -;\_.t.=_.-\_\,;_n_1gil!g_Ii~nc __________ _ 

Equution for H,uard Quotienl = Chronic Dall~ Intake 1 NcJ/Rcfcrcncc Dose 

Eq11t1tion for Cancer Risk'" Chrouic Dail~ lmake (Car) x Slope Factor 

-- - -------- - --

lnhalution Care. Slope Air EPC from .-\ir EPC from Future Construction Worker Future Tl'esspasser Child 

8C!l/.Cl\e 
Carbon disull1dc 
Eth~ l bcn1.c1lc 
:--1ctlnl chloride 
\lcth; 1 cth~ ! ketone 
~lcth~ !enc chloride 
Toluene 
X~lcnc (total) 
Trichlorocthcnc 

Sc111holatilc Organics 
l .~. ➔ -Trichloroben1.cnc 
:!-?\lcth~ !naphthalene 
➔ -/1.-lcth} lphcnol 
.-\c.:naphthcnc 
.-\ccnaph!h}lcne 
.-\11thrncc11c 
Be111.o(a);mthraccnc 
Bcnzo(alp~rcnc 
Benzo(b 1n11ornnlhcnc 
Betl/.O(ghiJpCf)lcne 
Bcn1.0(k)l1uor:uahc11c 
bis(2-E!h~ lhcx~ I Jphtlwlatc 
B11t)lbc111.)lphthalatc 
Carbazo!e 
Chi;iscne 
Di-n-but~!phthalntc 
Di-n-oct~ lphthalnte 
Diben1.(a.h1u11thrnccne 
Dibcn1.ofurnn 
Dicth~ I phthalate 
Fluoranthene 
Fluorcnc 
lndcno( l.~.3-cdJp}rcnc 
>iaphthalcne 
Phcnanthrcnc 
Phenol 
P~rcnc 

Pc~licidcs 
➔.➔'-DOD 

➔.➔ '-DDE 

➔. ➔ '-DDT 

Aldrin 
alpha-BHC 
alplw-Chlord,mc 
Aroclor-!25➔ 
bew-BHC 
dclrn-BHC 
Dicldrin 
Eudosulfan I 
Endosulfan JI 
Endosulfan sulfate 
Endrin 
Endrin a!dch~dc 
Endrin ketone 
ganuna-Chlordnnc 
Heptachlor cpo.xidc 
.\lcthox}chlor 

.\let al.~ 
Antimony 
:--1crc11r:i, 
Sodium 

RID Inhalation Surface Soil Totul Soil!! 

:-.:A 
I :'!E-003 
2 IUJE-OlJ! 

~ U,E-1101 
:,.,:.-\ 

2 86E-r>ot 
8 5':E-1101 
1.1-lE-Ofl] 

SA 
~A 

,.-\ 
\'..-\ 
\'..-\ 
:<A 
;,-..-\ 
NA 
1':.-\ 
NA 
NA 
:-,/.-\ 

i'<A 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
8 57E--005 

NA 

:-,j:\ 

2 9IE-OlJ2 
\°.-\ 

6 J.~E-003 
;'<,-\ 

I (JSE-Of/3 
:,.;' . .\ 

6!11JE-OOJ 

,A 
:-.:A 

3.-l!JE•IJltl 
I 72E+fl01 
6.3(1E.,.OOO 
\.JoE..-000 
-l.OOE-00] 
I .86E+OOU 

NA 
I 6!E..-/JOI 

NA 
NA 
NA 
NA 
NA 
:-.JA 

l.30E+OOO 

9.IOE+OOIJ 
NA 

NA 
NA 
NA 

o rn1E+CJm1 
O.OOE ... l!O{) 
O,OOE+OOO 
!I UIIE+OIJIJ 
l) O!JE+l)(Jf) 

I 2-lE-OIIJ 
O.UOE+OIJI) 
O.O!JE-+-000 
IJ UOE ... 0IJ0 

o.onE-0011 

OJll!E ... OIHJ 
2.55E-fJ09 
O.OOE+OlJO 
➔ 'JIE-009 
L36E·tHJ8 
2_07E-008 
-.99E-008 
7.79E-U08 
8 8-lE-008 
2.38E-fJU8 
-: 06E-008 
l.12E-O(J8 

0./lOE-rlJ(J(J 
2 O-lE•ll08 
7.75E-OfJ8 
-1.25E-009 
O OUE+OO() 

2 16E-Ull8 
-l.76E-009 
!UJOE+rn!O 
1.37E-Oo7 
7.92E-009 
5.6IE-008 
2.92E-OO') 
7.~ ➔ E-Oo8 

O,OOE+O(JO 
1.53E·007 

3.16E-O!O 
-l.91E-O\(J 
5 ➔➔ E-!llO 
l.8-lE-011 

IJJJ0Et-000 
8.67E-Oll 
0,110E+OOO 
OJJOE+OOO 
O.OOE+OOO 
0 flOE+OOO 
2.38E-OIO 
8.67E-Oll 
O.OOPIJOO 
6.63E-01 I 
2.18E-OIO 
O.OOE+OOO 
l.26E-UIO 

O.OOE+OOO 
O.OOE+OOO 

9.27E-009 
1.➔ JE-008 

3.fHE-006 

•J n➔ E-111!9 

5.56E-0119 
5.56E-OIO 
U)E-003 
➔ I-E-!!IO 
3 3-lE-009 
2.78E-o]() 
I ~ ➔ E-!11J8 

~ 2JE-oog 
2 -sE-11]0 

3 tNE-l)()lJ 

6_[llE-!J07 
I J5E-rnIs 
} (i8E-oo
➔ 28E·lJII-:' 
6.80E-O\J7 
~ <J2E-110(, 
2.68E-006 
J. ➔ 2E-006 

9.!11E-DO
L9JE-!IIJ6 
5.T'E-om 
J_08E-r107 

5.85E-00""7 

2.99E-rm6 
(i S!E-008 
I 53E-<H19 
5 62E-tJ07 
➔ .9!E-orn 

J.67E-0119 
7.88E-oon 
5.28E-007 
l.15E-o06 
3.86E-1!!!7 
➔ 25E-Wl6 
2.H1E-01J9 
7.:'0E-rnJ6 

3 28E-009 
➔ 3-lE-009 
➔ 7"'.'E-rnJ9 
l.57E-l!IO 
3.0-lE-!l]!J 

➔ I IE-0!0 
-1.03E-rnJ9 

2.39E-OIO 
2.28E-Olo 
-l.OOE-ll!O 
3.86E-!J]O 
-l.I6E-OJO 
➔ 67E-OIO 
5.7-lE-OIO 
5. ➔ IE-010 

6 ()5E-OJO 
J.91E-OIO 
2 71E-010 
2.29E-oo9 

l.19E-007 
IJ3E-O/J8 
5.07E-005 

lntal,c 
__ (1!•w'kg-_1tu~t_ 

(:'le) ___ (Car) 

➔ 96E-!J!O 
-l_%E-OJI 
I l'JE-Oo9 

~.9 7 E-Olrl 
2 -l8E-Ol I 
I IIE-0119 

t.19E-Oo9 

7 08E-Ol2 

5.31E-U13 

3.5-lE-lllJ 

3.5-lE-1113 

6 o7 E-<1I 
2.llllE-O! 
J.88E-lll 
5.~➔ E-01 

5.13E-O! 
J.O-lE-OJ 

5.IOE-O!J 

-l-_97E-013 
J. ➔5E-O!J 

Hazartl 
Quotient 

JE-no-

2E-010 
➔ E-1109 

IE-009 
3E-1Jl I 
IE-<108 

IE-005 

Cancer 
Rhk 

6E-ll[IJ 

2E-1H5 

~E-IH 
3E-<JI 
2E-1>J 
~E-rtl 
2E-OI 
6E-O] 

8E-Ol2 

6E-Ol3 
3E-1ll2 

Intake Hazard 
(mj!/k)!-day) Quotient 

(:'-ic) ~ (Car) 

I) OOE+()(J() n O!IE•rnlll 
O.IJOE-IJ00 
(I (ll)E"-0(1() 

IJ.DllE-!11!() 
~.<J-IE-0I3 
lJ lJIJE-llOO !l.OOE·+-IJ{J{) 

2 J5E-OI I 

l ~~E-i>\-l 
➔ J IE-016 
11.lJ!>E-lllJO 
2.0-lE-1115 
I! l!!lE+rnJ/J 

!J !JOE+lm!I 

2.95E-fl]5 
IIOOEt-!JOO 

IIE-IUJII 
OE+!lllO 
oE-!HIO 

-E-013 
OE+!JIJ() 
IIE"'"l)(ll) 

JE-007 

04/19/01 

Cancer 
Risk 

(!E+()O(! 

IIE+IHJfl 

OE+OIJ!J 

➔ E-ot5 

7E-oJ5 
oE-ooo 
•E-015 

nE-ooo 
IJE+noo 

oE ... ouo 

➔ E-015 
oE..-oou 

T'_Jfnl _ll!}zard Quotient 1111d Can~er Risk: _____ _ IE-005 ZE-01 I JE-007 2E-014 
- · Assu-ffi11tions for Futurc-Con.~lniction Worker 

CA= EPC Surf:1cc and Sub-Surface 
IR~ 10.-l rn3/day 
EF = 219 days/year 
ED= I ~cars 
BIV = 70 kg 
ATtNcl= 365 dn~s 

CA= 
IR= 
EFa 
ED= 
BIV = 

Assl.-1TIJ1tio11s for Future Trcssp:1sscr Child -
EPC Surface Onl~ 

1.2 m3/day 
25 da~s/ycar 

I \cars 

AT('.'lcl = 
5o kg 

365 days 
AT (Can= 25550 dars 

NOtC· Cells in this tnblc \\ ere i11tcntio11all~ lcf1 blank due to H laCkof to.xfClt~- data. - -
-~- --- - --- - _.-\T(_f.i!]_:: ___ _ 25550_da\S __ 

:,.;A= lnfonnation not a\ ailabtc. 

p:\pit\projects\seneca\s5971 ecc\Risk\SEAD-59\Human\ambair, wk4 Page 2 of 4 



TABLE A-II 
CALCULATION OF INTAKE AND RISK FRO~! INHAL.-\TION OF DUST IN A.\IBIENT AIR 

CENTRAL TENDENCY (CT) SEAD-59 
Decision Document SEADs•59 and 71 

Seneca Army Depot ActiYity 

CA;s!R,.~ EfisED 
BW.,AT 

\':1rhblcs 1..\ssump1ions for Each Receptor arc Listed at the 80110ml. 
CA= Chemical Conccntrntlon in .-\ir. Calculated from Air EPC Duta 
IR= lrlhalation R.itc 
EF "'~-~~osurc '.rC!lllC.J_l~t 

ED ""faposurc Durntion 
BW"' Bod~\\ eight 

,.--~T_"" A,c~a_ging Time:=...---;-=_:. 

Equation for Hazard Quotient= Chronic Dail~ Intake {:--lei/Reference Dose 

Equation for Cancer Risk a: Chronic Dall} Intake 1CurJ ·" Slope Factor 

04/19/01 

-- --·· - - - --------------
Inhalation Care. Slope Air EPC from Air EPCfrom Future Day Care Center Child 

Analytc RfD Inhalation Surface Soll Total Soils Intake HazurU 
__ (mg/_~l!-~.!!t>__ _ __ Quotient 

Cancer 
Risk 

Fuh1re Day Care Center Adult 
Intake Hazard 

_ ~~g/Jq:~1~a_y} Quotient 
Cancer 

Risk 
lll!~'J:-g-~ l __ l!ll)!_,'kg-~a,l-1 __ U_ngi}tt3} _______ (mg/1113) ___ ('.'\c) _____ {Cnr) __ ~--- _ _ _{~--- ____ (C1~r> 

\'olntile Organic~· 
A.:ctonc 
(3cn1.cnc 
Catbo11 disu1!1dc 
El111l bent.enc 
.\k;h\l d1!orldc 
\h:th~ I ctl\\ I kclonc 
\h:th;•1cnc·chloridc 

X~lcnc t!otnll 
Trtchlorocthcnc 

Scmirnlati1c Organics 
1.2.-l-Trich!orobcnzcuc 
2 -:-.tc1hyln,1phtl111lcnc 
-l-'.-.kth~lphcnol 
-\.:c11,1phthc11c 
.-\ccrn1phthylcnc 
Anlhrnccnc 
Bcn101alunthrncc11c 
Bcn1.o{a)p~rc11c 
Bcu,.otb)nuonmthcnc 
Bc111.o;gh\)pcr:, !enc 
Bcn1.otk1nuommhc11c 
bis(2-E!h~ lhc."\~ l)ph!lrnlatc 
But~ lbcnz~ lphthalalc 
Carbnzo!c 
Clmscnc 
Dl-;1-bul~ lphthahuc 
Di-n-octylphthulutc 
D!bcnz( a, h )a nthrnccnc 
Dlbcn1.ofurnn 
Diethyl phtlmlatc 
Fh1orn11thcnc 
Fluorcnc 
lndcnot U.3-cd)p~ rcnc 
Saphthnlcnc 
Phcnunthrcnc 
Phenol 
P~rcnc 

Pc.~ticitlcs 
--1-.-t'-DDD 
H-DDE 
-.J...J'-DDT 
.-.\lclrin 
a!pha-BHC 
,1lplrn-Chlordanc 
.-\rodor-1254 
bcta-BHC 
ddta-BHC 
Diddrin 
Endosulfan I 
Endosulfut1 II 
Endosulfun sulfate 
Endrin 
Endrin aldehyde 
Endrin ketone 
g;unmn-Chlordanc 
Hcptuchlor cpo:--.idc 
,\1c1ho:9chlor 

:\lctals 
Antimon.\' 
;\1crCUT) 
Sodium 

'.\A 
I 71E-Oo3 
2.!JOE-Ool 
2 86E-1Hll 

'.'iA 
2.86E-llU] 
X.5-E-OOI 
1.1.JE-mn 

S.-\ 
:--:A 

SA 
NA 
SA 
SA 
SA 
NA 
:--.:.-.\ 
SA 
NA 
SA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
S.-\ 
SA 
'1A 
NA 
:--JA 
'.'JA 
NA 
SA 
SA 
SA 

SA 
SA 
:'<A 
SA 
NA 
NA 
NA 
SA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
8_57E-005 

NA 

SA 
2.91E•ll02 

~-A 

'.',;.-\ 
6 J3E-oo> 

SA 
l.65E•mJ3 

'.',;A 
SA 

6.00E-01!3 

SA 
SA 

3.-WE-rnil 
I 72E ... 11ol 
6.30E+tJOll 
UctE+OIJO 
4 O!lE•Oll! 
\.86E+rJOll 

NA 
I 61E ... OOI 

NA 
NA 
SA 
NA 
NA 
NA 

l.JOE+ooo 
9 ICJE+OOO 

NA 

'1A 
SA 
NA 

ll.lH)E+IJ00 
ll_!lOE~otJII 
O_OllE ... UUO 
/l.!l(JE+lf!lO 
II IJ!JE-d>UO 
1.2-tE-fl\ll 

O OllE+OIJO 
ti Ol!E+OOO 
O.llOE+C)OU 
0 OUE+OllO 

fl ll()E+OOIJ 
2 55E-009 
O,PlJE+ltOO 
.J 9\E-llll9 
l.36E-!108 
2.07E•008 
7,'.)9E-OU8 
7 79E-008 
8 84E-008 
2.38E-008 
/_()(iE'.-008 
I 12E·U08 

O,OOE-.-IJOO 
2 O.JE-008 
7.75E-1108 
-4 25E-009 
O.OOE+UOO 
2.16E-008 
-t.76E-009 
ti OOE..-000 
l.37E-Oll7 
7.92E-009 
5.6\E·UOS 
2.92E-Oll9 
7.2-tE-008 
n.o/JE->-OUO 
l.53E-007 

J.16E-OIO 
.J.91E-OIO 
5.44E-OIO 
1.84E-Ol I 

U.OllE+OOO 
8.67E-tll I 
o O()E ... IJOO 
LJ.!llJE+OOO 
O.llOE--.-000 
o.OOE+OOO 
2.38E-OJO 
8.67E-Ol 1 
O.OOE+OOO 
6.6JE-OJ I 
2.18E-OIO 
!l_l}OE+O()(I 
U6E-OIO 

ll OOE+OOO 
O.OOE+OOO 

9_27E-009 
U3E~)08 
J.tl-4E-006 

9 O.JE-!109 
5.56E.o09 
5.56E-OIO 
I 3JE-oo8 
.J.l7E-U\O 
3.34E-OU9 
2.-SE-O!O 
U.JE-Clll8 
2.2JE.nos 
2."8E•Ol() 

3.8'JE-009 
6.l!lE-007 
l.15E.Ol/8 
3 68E-<J07 
4 28E-lJ07 
6.SOE-007 
2.92E-Oll6 
2.68E-006 
3.42E-006 
9.IOE-rnJ7 
1.93E-006 
5.77E-007 
J_OSE-007 
5,85E-007 
2.99E-006 
6 8\E-OOS 
UJE-009 
5.62E-007 
-t.9\E..fJU7 
[_67E-009 
7 88E-o06 
5.28E..fJ07 
L 15E-006 
3.86E-0117 
.J.25E-006 
2 36E-009 
7.7UE-006 

3 28E.OfJ9 
.J.J ➔ E-0119 

.J.i7E-OIJ<J 
1.57E-0l(J 
3.0-4E-OIO 
.J.l lE.OIO 
-4.UJE-009 
2.JlJE-0\0 
2.28E-OIO 
.J.OOE-OIO 
J_86E-OllJ 
4.\6E-OIO 
4.67E-OIO 
5.7-tE-tllO 
5AIE-OIO 
6.05E-OIO 
3.9\E-O\O 
2.71E-OIO 
2.29E-o09 

1.19E-007 
UJE-008 
5.07E-tm5 

0 OIIE+l)OO 
O.ooE+OUll 
0.1)()£+()110 

l-98E-Oll 
11.IIOE+OOO 
0 OClE+OUO 

O rniE-ooo 

() IJOE-lJOO 

0.IJOE-000 

ll_!JllE-WlfJ 

3 -)E-!l\2 
I 26E•lll3 

0,0\JE+O()O 
5_95E•Ol3 
o ooE~cHm 
o.ooE+rnm 

O.IJOE-llOll 

8.6JE-0l3 
fl.OUE+OOO 

l)E-rnHJ 
oE-ooo 
nE-OfHJ 

:-'E-Ol l 
0E-rnu1 
UE~O!HJ 

JE-005 

OE+lllllJ 

UE-ll!HJ 

f/E+ooo 

OE-IHllJ 

!E-1112 
2E-012 
OE+l/00 
BE-013 

OE+OllO 

OE+OIJO 

tJE+Oou 

IE-012 
OE+OOO 

!l !lOE+!HlO 
O,OOE..-oOo 
fllHJE-rn1n 

S.5llE-OI.'.! 
O.lJOE+(JOO 
IU)[JE+Ollll 

9.79E.fll0 

n m)E-ooo 

(J !JllE-!IIH) 

() 1)(1£-()()() 

ll llOE-000 

3 "3E-Ol2 
l.Y1E·1JIJ 

tl,tlOE-0!10 
5.<J5E,o[J 
l) OOE+llOI) 
() !HJE+OOO 

O,tHlE+nl}O 

8.63E-Ol3 
0.flllE+CJOO 

lJE-ooo 
OE+(HlO 
OE-OIHJ 

JE-11\ \ 
llE~OllO 

OE+OOU 

IE-005 

IIE+rnJtl 

OE+fl()(J 

OE+WHJ 

OE+!J!Jll 

lE-012 
2E-Ol2 

t1E-OOO 
8E-Ol3 
oE~unu 
!JE+/J(}O 

lJE+UOO 

IE-012 
OE+OOO 

JE-005· 5E-0_01c.2____ IE-005 SE-012 
As~u1111ltlons for Future Day Care· Center Chlltl .-\ssurll1llions for FufUt'c Di1~·Dic Ccllt~r Atlul! 

CA= EPC Surface Only CA= EPC Surface Only 
IR= 4 mJ/da) IR= 8 mJ/da\' 
EF = 219 da~s/)car EF = 219 da\'s/,-car 
ED"" 3 )Cars ED= 7 ,c;us· 
BIV• 15 kg BIV• '" kg 
AT{Nc)= 1095 dms ATt:-Jc1= 2555 da}s 
AT!Car)= 25550 da~s _____ ,~TtCaq= __ __2i~~d_ar~-~-

:,.:01c· CcllS in 1his wblc ,1 ere int.:ntionall) left blnnk due to a -ii1ck of toxicity data. - · 
'.\.-.\= lnfonnation not a, ailablc. 

p:\pil\projecls\seneca\.55971 ecc\Risk\SEAD-59\Human\ambair.wk4 Page 3 of 4 
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T.-\BLE .-\-11 
CALCLIL.-\TION OF INTAKE .-\ND RISK FROM l'.'iH.-\L.-\TION OF DUST IN A,\IBJE:',T .-\IR 

CE:-TR.-\L TE:-DENCY (CT) SE.-\ll-59 
Decision Document SEADs-59 and 71 

Seneca Army Depot .-\.ctiYity 

- CA:,; IR x EF x Eo- ----- - ----- ---

04119101 

BW:.. .-\T 
\'ari·ib)cs 1 ·\ssunm1ions for Each Receptor arc Listed a\ the Bollom! 

Equntion for Ht11ard Quotient= Chronic Dail~ lntukc tSci/Rcfcrcncc Dose 

Equation for ranccr Risk= Chronic Dail~ Intake (Ctr) .x Slope Factor CA= Chemical Conccntr.ition in Air. Calculated from Air EPC Data 
IR"' Inhalation Rate 
E~ = -~~p_?s~r_c F~cqt!:ll~~ __ _ 

Inhalation 
Rm i.:1;~i!:::~c A~u~1~c- ::;~t ------,-,n-:cta-,--kc--· ....:..:Roc••:.::id,.,ec,n_,_t ("-.-\'i~~~::.::!~Ltr,;-tl--°"c--.,--"--"-~-----,-,n--,"""'ak-·c--'R_,,e"'sie,d,c,cn,.,t.i.(C,cloc~~"'~~,.,}r"""'t1--"""'c"",.-n,-·c-, __;_,R.,,~c;.s~e,~.s,~le,llc_ 

Volatile Orianici, 
Acetone 
Bent.enc 
Carbon disulfide 
Eth~ l ben1.ene 
~lcth~ I chloride 
~kth~ I cth~ I ketone 
:-.kth~ lene chloride 
Toluene 
X~ lcnc (tornll 
Trichlorocthcnc 

Scminilutilc Orinnlcs 
l.2.-l•Trich!orobc111.e11c 
2•;'-.kth~ lnuphthulcnc 
-1-~!clh~ lphcnol 
.-\ctnaphthcnc 
Accnuphth~ lcnc 
.-\111hraccnc 
Bcnzotalanthracc11c 
Bcn1.o(alp~rcnc 
Be111.o(b)nuoranthc11c 
Bc111.01ghilpcr;.lcnc 
Bcn1.o\ k JDuoranthcnc 
b1s(2·Elh~ lhc:-;~ llphthalatc 
But~ lbcr11.~ !phthalatc 
Carbamlc 
Chnscnc 
Di•;t•but~ lphthalatc 
Di-n•OCl~ !phthalalc 
D ibent.{ a. h )unt hrnccnc 
Dibcn1.ofuran 
Dieth~l phthalmc 
Fluornmhenc 
Fluorcnc 
lndcno( ! .2.3-cdlp~ rcne 
Naphthalene 
Phcnanthrcnc 
Phenol 
P~ rcnc 
Pcstlci!lcs 
-1.-l'·DDD 
-1.--l'•DDE 

-1.-l'·DDT 
Aldrin 
alpha-BHC 
alpha-Chlordane 
:\roclor-!25-1 
bcta•BHC 
dclta-BHC 
Dicldrin 
Endosulfan I 
Endosulfan II 
Endosulfan sulfate 
Endrin 
Endrln aldehyde 
Endrin ketone 
gamma-Chlordane 
Hcptachlor epo:ddc 
~lcthoxychlor 

Metals 
Antimony 
:-.krCllT) 
Sodium 

NA 
l 71E-1103 

2.CIOE-110[ 

2.86E-1101 

N.-\ 
2.86E-ll01 
8.57E-OOI 

l.l-lE-001 
SA 
SA 

:--;A 
NA 
NA 
SA 
NA 
SA 
NA 
NA 
;-.;A 
:,.;A 
NA 
NA 
SA 
NA 
;-.;A 
l'-<A 
SA 
NA 
NA 
SA 
NA 
NA 
SA 
SA 
NA 
SA 
NA 

NA 
SA 
NA 
'.'IA 
NA 
SA 
SA 
NA 
'.'-JA 
SA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
8.57E-005 

NA 

:--.l.-\ 
2 <JIE-rn12 

S.-\ 
:--;.-\ 

Ci 33E-rn1J 

1.(,5E-0113 

SA 
SA 

6JlOE-Ull3 

SA 
>-iA 

).-IIIE-1101 
1.72E..-rnJI 
6 JOE+OOlJ 

I.JOE+OOO 
➔ 01\E-DOI 
l.86E+rnI0 

NA 
l.6[E+OIJ\ 

NA 
NA 
NA 
NA 
NA 
'.'IA 

l 30E+ooo 
9.IOE+OOO 

NA 

NA 
NA 
NA 

!J.llOE+llW) 
o 0!JE+1100 
o rn1E-+-llOO 
{).()!JE+l)(J() 
!I rn1E-rn10 
l 2-IE-OIO 

O.OOE-000 
!I O!IE-IHIO 

0.00E-+-000 

ll!lOE·~@O 

ll !H)E-+-0I)() 

:!.55E-Oll9 
11.!ll!E+!HJO 

-l.'JIE-1109 
I 36E-008 
2.U7E-008 
-: 9'JE-on8 
7.79E-IJ08 
8 8-IE-!lOS 
:! 38E-IJ08 
7.06E-oos 
I 12E-008 

lJ.!HlE+/l()I} 
2.,U-IE-008 
7.75E-oos 
-1.25E-009 
0.(IOE-'-001) 

2.\6E-008 

-l.76E-OIJ9 
() fl(l£..-I)()[) 

l.37E-007 
7 9:!E-009 
5.61E-rn>8 
2. 1>:!E-009 
"'.2-IE-008 
o.rn1E ... ooo 

l.53E-(HJ7 

3 16E-IJIO 
-1.9IE-1I[0 

5 -1-IE-UIO 
1.8-IE-IJI I 

I1.<!0E..-000 
8.67E-Hl 1 
OOl)E·•()I)() 
O_!HJE+Ol)O 
I1.ooE-'-OOO 
IIOOE+Ol)O 

2.38E-OIO 
8.67E-Dl I 
ll.OOE+OOO 
6.63E-Ol l 
2..lSE-010 
0,ll()E+OOO 

I 2/iE-OIO 
O.OOE+OOO 
O.OOE+OOO 

9.27£-009 

I..IJE-008 
J.O-IE-006 

r.111)!/k~--tlay) __ Quotient Risk (mg/kg-thl)) . Quotient Rl~k 
t'ic) ________ {~ar) __ (~CJ_ _ _(~_!_~_ 

o !IIJE ... OIJO o_ouE-1101l 
!1.!HJE+!HIO 

!1.!l(l[~(IIH) 

2.62E-OIJ9 

•J.'JliE-1!12 
J.JliE-013 

0 !IOE+OOO 
I.YJE-012 

O llOE--fl!!IJ 

o rnlE+U!HJ 

o onE---1100 

:!_30E-0\2 
0.0UE+OOO 

l!E-ll!HI 
l)£+1)(H) 

PE-lHlO 

8E-Ol l 
llE+(){I() 

IJE+lHII) 

JE-005 

DE ... ll!Hl 

llE-IJ!lf) 

OE-tHI() 

JE-n!2 
6E-Ol2 
IIE+O!JO 

2E-Ol2 
l)E-11()() 
l!E+IJOIJ 

l!E+OOIJ 

JE-012 

OE+OIJ(J 

!I !!()£+()(JI! O.OIIE+l!Olf 

OJIOE+rnll) 

I) l)(J[-IHI() 

o noE-ornJ 

-I (i\E-llll 

I) llOE-!llHI 

5.JIE-Ol/9 

o l!!IE-111)0 

5.-sE-!JJ2 
1 '15E•Ol3 

0.0llE+i!OO 

9 21E-OIJ 
!J rniE-OOII 

U.!Jl!E+IIOII 

O llOE+ll(HJ 

l.3-IE-012 
IJ IJOE+OOO 

llE-IHIO 
oE-rnlO 
1)£+(1[)!) 

2E-OIO 
nE-noo 
!1E-IIrnI 

6E-oo5 

:!E-012 
.~E-012 
IIE-1100 

IE-012 
llE-IIIHJ 
IJE+lll)() 

2E-Ol2 
llE-OUO 

Lifetime 
Cancer Rhk 

•• •- ---••--•e•• 

n 110E+/JOU 
O_(ll!E-llllO 

l)_l)OE ... llOI) 

ll OOE-llllll 

l).()()£+(100 

o.onE+ooo 
u onE+fl!HJ 
n !HlE-OO!J 
!l llllE+OO() 

!J.IIIIE--00(I 

I) l)l)E-lllHJ 

ll OoE--IJ00 
lJ rn1E-1l(J{J 

o onE ... r1(Hl 
O.OOE+lJOO 

!J IHJE+OU!I 
(J 1111£+()0(1 

!J.OflE-O!Jll 
!J.IIIJE+!)/)(f 

!I llltE-rnJO 
n.lJlfE-UIJO 

0 llflE+OlH} 

O 1111£-()1)0 

lJ OflE ... Olll) 

o.ur,E-ono 

O.fJIIE-Ono 
O.IJUE+OOO 
O.IHJE ... Ofll) 

tl.lHIE-!JUO 
O IHIE ... 000 
o 1111E ... ouu 
0.11IIE+OIJO 
O.OIIE .... 000 
O.IJOE ... {)Ol) 

l!.(IIJE ... OOI) 

ll.lllJE+!JOO 

O.IJOE ... OllO 

0.(1()£ ... 0(J() 

I>.rn>E ... fJIHl 
5 35E-0!2 
'J l-lE-Ol2 
IJ.OOE+l)(){) 

J.YiE-012 
o !IOE .... IHlO 
ll 01)£-,.11()() 
I) (IOE .... 000 

ll OOE-+-UOO 

IJ(JOE+IJ()O 
0 OOE+UOO 
lJ.{)()£+[](){) 

O.OOE+OOO 
O,OOE+OOO 
O.IJIJE+U(HJ 

➔ .7JE•Ol'.! 

O.{J(JE+lJlJO 
OJJOE+OOO 

O_OOE+OOO 
ll.OOE+OOO 

o.rnlE+OOO 

JE-005 IE-Oil 6E-005 SE-012 lE-011 
· · .-\ssum11tions for Future Resident (.-\dull) As~umptions for Future Rcs!dCnt (Chlltl) 

CA= EPC Surface Only CA= EPC Surface Onl~ 
B\V = 70 kg sw~ 15 kg 
IR= 20 mJ/day IR= 8.7 mJ/day 
EF= 23-1 da}s/}cilr EF = 2J.l- days/year 
ED= 7 }Cars ED= 2 )Cars 

AT (Ne)= 2555 da\S- AT (Ne)= 7JO da~s 
.-\T t Carl = _ 25.550 da~·s ____ _ 

:,../otC Cciis in this table\\ crC-fJiemTcmaITy 1Cf1 blank due to a lack of toxicity data. - -- -
__ .-\i:(Can= ·-·-·--·- 25.550 du\s 

NA= lnfonmllion 1101 mailnblc. 



TABLE .-\-12 
C.-\LCULATION OF INTAKE .-\ND RISK FRO~! THE INGESTION OF SOIL FOR SE.-\D-59 

REASONABLE MAXIMUM EXPOS!:RE (RME) 
Decision Document - SEADs-59 and 71 

Eq~1i1lion-r~rlinak~ i1~1Zg~-;:'")-:--- - ------- Cs x IR x CF x F-1 -~-EF x ED 
B\V x AT 

\',1riablcs ( Assumptions for Each Receptor arc Listed nt 1hc Bouomr 
CS "'Chemical ConccntrJtion in Soll. Calculated from Soil EP EF = Exposure Frcqucn9 
JR= Ingestion Rate ED "'E.'iposurc Durntion 
CF"' Con,crslon Factor BW = Body\,cight 

Seneca Army Depot Acth·ity 

Fl_= S~;1qion ln~_slcd ___ ... -.;....·__;,;_---=--=-------=-----=-----'---:.. _ AT = A!CfJ!gin-T"'ima,c------

. Equation for Hilzard Quoticnl ~ Chronic Dall} !make 1NcJ/Rcfcrcncc Dose 

Equation for Cancer Risk~ Chronic Dail} Intake (Can.-.. Slope Factor 

04/19/01 

Anal~·tc 
Orn/ 
RfD 

Care. Slo11c 
Oral 

EPC EPC from 
Surface Soil Total Soils Intake 

Current Site \Yorker 
Hazard 

Quotient 
Cancer 
Rbk 

.... ····- __ f'.ut~1re Indust~ri~•~l \~V~oc,rk~•~r-~---
lntakc If iu.ard Cancer 

_ -··- Cmf/J..~YL ___ _ __ <.!!!Wl:-~1~]_ __ Quotient Risk 
_. !lllgfkg-du~~---- (_1~1g/kg-du~ )-1 __ rmg/kg) ____ tmg/kg) ____ (Ne) tCar) ------·------~-------- _ (~c)_~ __ JC_ar) _ 

\'olatllcOrganics 
Acetone 
Bcll/.CllC 
Carbon disullidc 
Eth)l bcn1.cnc 
~!cth} I chloride 
~kth\"l ctlnl ketone 
\1cth;\cnc.chloridc 
Toluene 
X}lcnc 11otall 
Trichlorocthcnc 

Semi\ olatilc Or~anlcs 
l.~.4-Trichlorobcnzcnc 
2-~\cth) lnaphthalcnc 
4-\1cth)lphcnol 
Acenaph1hcnc 
Acenaphltt) kne 
.-\.nthracenc 
Bcnzo(a)anthraccnc 
Bcnzo(alp) rcue 
Bcnmt b 1nuorn11thcnc 
Bcnzo(ghi)pe1:lcne 
Bcnz0Ck}011ornnthcnc 
bis(2-Eth)lhc.-..)l)phthalate 
Bulylbcnt.)lphthalatc 
Carba1.olc 
Clmscnc 
Dl-r~•but) lphthalatc 
Di-11-octJlphthalntc 
Dibcnz(n,hJanthraccnc 
Dlbcnzofurnn 
Diethyl phthalatc 
Fluornnlhene 
Fluorcnc 
Indcno{l.2.J-cdlpyrcnc 
Snphthalcnc 
Phcnnnthrcnc 
Phenol 
P)rcne 

Pc~ticitlcs 
·U'-DDD 
-U'-DDE 
-U'-DDT 
Aldrin 
,1lp!w-BHC 
alptrn-Chlordanc 
.-\roclor-125-4 
beta-BHC 
dclta-BHC 
Diclclrin 
Eudosulfan I 
Endosulfan II 
Endosulfan sulfate 
Endrin 
Endrin nldch)dc 
End1in ketone 
garnma-Chlordm1c 
Heprnchlor cpoxidc 
\lcthoxychlor 

.\letuls 
AntilllOll) 
~lcrcury 
S_o~il_l_!_t_!___ 

l.OOE-Ulll 
J.OOE-003 
l.O(JE-OUJ 
1.IJUE-001 

NA 
6.llOE-00I 
6.00E-l/02 
2/lf!E-OOI 
2 OOE+llOO 

NA 

l.OltE-002 
-4 OOE-!ll>2 
5.!HJE-OIJJ 
6_ooE-01>2 

NA 
-~ OOE-Ull I 

NA 
SA 
SA 
:-.iA 
:--:A 

2 IJOE-002 
2 lJOE-001 

NA 
SA 

l.llUE-001 
2.DoE-002 

NA 

8.00E-001 
-l OllE-002 
-l.!H!E-IJ02 

NA 
-4.00E-002 

SA 
6.00E-DOI 
3.00E-002 

SA 
NA 

5 OOE-004 
3 OOE-005 

:--:A 
6.CHJE-Oll5 
20!JE-Wl5 

'.'IA 
NA 

5.00E-Ofl5 
6_00E-OIJ3 

6.00E-Oll) 

6.(IOE-OUJ 
3.00E-004 

NA 
NA 

6JJOE-OU5 
UOE-005 
5.00E-OOJ 

NA 
2.9oE-Ofl2 

NA 
NA 

I JOE-002 
SA 

7 5DE-OO) 

:--l'A 

I IIIE-002 

7.)0E-CJOJ 

7.29E-IJOJ 

l.5tlE-fHt[ 

2.89E-OIJJ 
8.02E-rnll 
l.22E..-OOO 
4 7oE+OOO 

7 3DE+OOI) 4.58E+{Hl0 
- )OE-Wll 5 20E-!JI)() 

NA \AOE .... IJOU 
7.JOE-0IJ2 4.15E+OOO 
\.➔oE-002 U.6UE-UOI 

NA 
2.lloE-Olt2 l.20E+000 
7 J()E.ou3 -U6E+00() 

NA 2.51JE-00l 

7.JIIE+fl()O l.27E+OfJO 
NA 2,SOE-OUl 
NA 
NA 8 ll6E+UUO 
NA 4.66E-UOI 

7.JUE-001 3.JOE+OOO 
NA 1.72E-OO\ 
NA 4 26E ... OOO 
NA 
NA 8.98E+OOO 

2.40E-OOI l.SCiE-002 
J. ➔oE-001 ~.89E-002 
3 40£-001 3.20E-002 

I -:oE+OfJJ I 08E-OOJ 
6.JOE+OOO 
1 JOE+rnJfl 5 IOE-003 
2 r10E ... oun 
\.8oE-,-Oll0 

NA 
I 60E+OOI 

NA I 40E-002 
~A 5.IOE-003 
NA 
NA 3.90E-OOJ 
NA I 28£-002 
NA 

l .. HJE .... 000 7.➔0E--003 

9. IOE+OOO 
NA 

6.50E-002 
4.00E-002 
4 imE-003 
9.59E-002 
J.OOE-003 
2.4UE-Oo2 
2.UUE-!JOJ 
8.94E-002 
1.59E-OOI 
2.m>E-003 

.!.80E-002 
U9E ... OOO 

8.JOE-002 
2.65E+UOO 
3JJ8E..-OOO 
4 89E ... ooo 
2.IOE+OOI 
l.9JE+OOI 
2.➔6E .... UO\ 
6.55E+OOO 
l.39E+OOI 
4.15E+OOU 
7.79E-OOI 
4.21E+OOO 
2.15E+UOI 
4.90E-OOI 
l.lOE-002 

-l.04E+OOO 
3.5JE+OUO 
1.2UE-002 

5.6i'E+Olll 
3.SOE ... 000 
8.27E+OOO 
2.78E+DOO 
3.06E+OOI 
l.70E-002 
5 5-lE+OOI 

2.36£-002 
3.12E-002 
3.➔JE-mJ2 

l.lJE-OUJ 
2.\9E-OOJ 
2.96E-OOJ 
2.•JOE-002 
l.72E-003 
l.64E-OOJ 
2.88E-OOJ 
2.78E-OOJ 
~.99E-003 
J.J6E-OOJ 
.J.\3E-003 
3.89E-OOJ 
4.J5E-003 
2.SIE-003 
1.95£-003 
l.65E-002 

4.flOE-004 NA 5.45£-001 8.55E-OOI 
3.00E-004 NA 8.➔oE-001 9.57E-002 

__ --~~--- -~--- NA ____ ~l~.7~9E~•_0l~l2~_3.65E+002 

5 71E-OIU 

1.17E-008 

9 55E-CJ08 

5.1 .. E-0118 

I 96E-008 

6.JIE-il07 
3.65E--008 

USE-008 

7.0JE-007 

.:?.50E-OU9 
8 45E-Ol 1 

3 99E-O\n 

\.lOE-fJ09 
J.99£--010 

J.05E--OIO 

5.79E-OIO 

4.27E-U08 
6.SSE-008 

I J lE-007 
I 28E-Oo7 
I 45E-<J07 

1.16E-007 
l.85E-fHl8 

J.)5E-OfJ8 
I 2~E-<H>7 

) 55E-008 

9.2JE-008 

5.20E-OIO 
s.oSE-010 
8.95E-OIO 
3.02E-Ol l 

UJE-010 

2.07E-ol0 

IE-1Jo<J 

JE-fHJ:' 

.tE-007 

3E-tm6 

2E-Oo7 

JE-005 
9E-nu7 

JE--007 

2E-005 

5E-OfJ6 
3E-Ou6 

"'E-OfJ6 

~E-D07 
7E-Oo8 

JE--006 

IE-005 

IE-00.J 
2E-004 

SE-009 
JE-1110 

-:'E-fllO 
9E-UIO 

3E-ou7 

-:'E-oos 

IE-U]O 
JE-f>IO 
JE-nJo 
5E-IJJO 

.!E-Oltl 

JE-Olo 

Total HazarcLQuotient and Cancer Risk: _________ ~---------~~~~~4=E~-0~0~4~-~l~E--0~0~6-~ 
Assum11tlons for Current Site Worker 

-Sotl.!: Cells iii 1his table \,ere intl.!ntlonall~ left blank due 10 a lack ofto-..lcil} data. 
NA= lnfomrntion not arni\ablc. 

p:\pit\projects\seneca\s5971ecc\Rfsk\SEAD-59\Human\ingsoil.wk4 

CS= EPC Surface Only 
IR= 100 mg soil/day 
CF= IE--006 kg/mg 
Fl= I 1111\tlcss 
EF = ."!O days/~car 
ED= 25 ~cnrs 
BW"" 70 kg 
AT {NC)= 9125 days 
AT {Car)= 25550 dars 

Ingestion of 
Onsite Soils 

Nol Appllcahlc 
for Future 

lntlustrial Worker 

Page 1 of 4 
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TABLE A-12 
C..\LCl'LA TION OF l'.'iTAKE AND RISK FRO~! THE INGESTION OF SOIL FOR SEAD-59 

RE.-\SO:-i.-\BLE ~IAXl~IDI EXPOSl'RE (R~IE) 
Decision Document~ SE.-\Ds-59 nnd 71 

Senecn Army Depot .-\ctiYity 

Equation for lni,1kc (mg/kg-da~) ~ _,_ -=- -----cC'SXIR_X_CF~=-r,(~-.-=EF·-~ ED __ 
aw .x AT 

\'ariahlcs 1 .\ssumptions for Each Ryccptor arc Listed at the B01101111· 
CS "" Chemical Conccntrntion In Soll, Calculated from Soil EP Er = E:..posurc Frequency 

Equation for Ha,-:ard Quoticm = Chronic Dail~ Intake {ScJ/Rcfcrcncc Dose 

Equation for Cancer Risk= Chronic Dail~ Intake (Can.-. Slope Factor 
JR = Ingestion Rate ED == E:..posurc Duration 
CF"' Coll\Crsion F11ctor B\V = Body,,clght 
f_l = F'.itCt[OT_I l~!g~st~_d__ __ _ __ ___ __ _ ___ 6J;.~ <;ri.1~1Jtg_J]!!I__£___ --=.c __ 

Oral Care. Slupe EPC EPC from Future Construction \Yorker 
.-\ualyte Rm Oral Surface Soil Total Soils Intake lla,.anl ___ Cancer 

\'olatilcOr!,!anicl< 
Acetone 
Benzene 
Carbon disulfide 
Etll\l benzene 
:--.icih~ 1 chloride 
\lcth) I cth~ I kclonc 
:--.1cth) lcne chloride 
Toluene 
X)lcnc llOlall 
Trichloroethenc 

Scmirnlatilc Or)!anics 
l.2.-l-Trichlorobcn1.ene 
2-\lcth~ lnnph!lrnlenc 
-t-\1cth)lphcnol 
Accuaphthcnc 
Accnnphlh~ lcnc 
Anthraccnc 
Bell/.O(ll)anthrnccnc 
Bcn1.01a1pyrcnc 
Bc111.01 binuonmthcnc 
Bcn1.o!ghilpcrylc11c 
8c111.o!k1011011111thcnc 
bis( 2-Eth~ !hex~ I lphthalats: 
8111ylbcnz)lph1hala1c 
Carbal.Ole 
Chnscne 
Di-t;·btU)lphthalate 
Di-n•OCI) lphtha!atc 
Dibcr11.(a.h\anthmcenc 
Dibcn1.ofuran 
Dicth~ I phthalalc 
Fluoranthenc 
Fluorcnc 
lndcno( l.2.3-cdlp~rcne 
Saphthalcnc 
Phcnanthrcnc 
Phenol 
P~rcnc 

Pesticides 
-l.-t'-DDD 
-l..-4'-DDE 
-t.-t'-DDT 
.-\ldrin 
alpha-BHC 
alpha-Chlord:mc 
Aroclor-\25-t 
bcrn-BHC 
dclta-BHC 
Dic!drin 
Endosulfan I 
Endosulfan JI 
Endosulfon sulfate 
Endrin 
Endrin aldch) de 
Endrin ketone 
gamma-Chlordane 
Hcpiachlor cpo.-.idc 
r-.lctho.-.ychlor 

,\lctals 
An1imony 
:,..1crcnry 
S?~iu_m_ 

\.UIJE-O!JI 
3 OOE-Oo., 
I OOE-00) 
I ooE-001 

NA 
6 !HlE-00\ 
6 !lllE-002 
2 onE-IJOI 
~ rn1E+!JIJO 

SA 

[.l)OE-002 
-l rn1E-002 
5 {)(IE-003 
6JHJf.lJ02 

:-.JA 
J.lll!E-00! 

SA 
S . .\ 
~A 
SA 
:'lA 

~.rnlE-rn!2 
2 UllE-OOl 

:"JA 
:"JA 

1.l)()E-001 
2 ClOE-1102 

:,..;A 
SA 

8.onE-001 
➔ .llllE-002 

-t.fJOE-fHJ2 
SA 

-l_!)!JE-002 
'.'iA 

6 OOE-001 
J.OOE-002 

NA 
NA 

5.00E-UO-l 
3.rnJE-005 

NA 
6.0l!E-005 
~ llllE-005 

SA 
NA 

5 lH!E-fH)5 
6,00E-003 
(>.(l!!E-OOJ 

6.{JIJE-003 
3.IHlE-00.t 

NA 
NA 

6.!JOE-005 
UOE-005 
5.00E-003 

NA 
2 tJOE-002 

:'lA 
NA 

l.JIJE-1102 
SA 

-, 5llE-ooJ 

NA 
'IA 

I. IOE-11112 

SA 
SA 
:-,i_.\ 

SA 
NA 
N . .\ 

7 . .illE-Oll\ 
; ]0E+()Ol) 
.. J11E.1m1 

SA 
7_JOE-002 
l . .tOE-OIJ2 

NA 
2.ooE.002 
7.JnE-1103 

NA 
NA 

7 30E-+-flOO 
NA 
NA 
NA 
:-,.A 

7 30E-OOI 
NA 
:--Jr\ 
:'-iA 
NA 

2.-lllE-001 
3 -lOE-001 
3.-lllE-001 
l.7!1E+/101 
6,3\JE-+-fJUO 
I JflE..-nOl} 
2.<JllE+OOO 
l.8!JE..-OIJO 

NA 
! 60E+!JOI 

NA 
NA 
NA 
NA 
NA 
NA 

I 30E+OOO 
9. lOE+OOO 

NA 

-l,OOE-00-l NA 
J.OOE-00-l NA 

NA _______ N~ __ 

Total ~azardQuotient and Cancer Risk: 

______ J•l}g/kg_:-_ilan _ _ Quotient Rhk 
_(111g1}-gl ______ {~cl ________ (Car) _ 

I 50E-11!ll 

2 89E-OOl 
8 UJE-tlOl 
I 22E+1Hl0 

-l :'OE .... fJOI) 

-l.58E+llOO 
5 ~OE+(IIU) 

l -tOE..-uuo 
-l.l5E+OOO 
fdiOE-Olll 

l.21!E+O()ll 

-l 56E+OOO 
2.51JE-OOI 

1 .!7E ... OOO 
2.80E-UO\ 

8 06E+OOO 
-lMiE-001 
3.JOE+Ol)(J 
1.7.!E-OOJ 

.t 26E+OOO 

8.98E+OOO 

1.86E-002 
2.89E-tm2 
3.20E-0112 
].ll8E-OIJ3 

5.HlE-ooJ 

l -lOE-002 
5.IOE-llOJ 

3.9()E .. (JOJ 

l.28E-002 

7 -lOE-UOJ 

6.50E-rn12 
-l.OOE-002 
-t onE-ooJ 
9.59E-002 
J.onE-003 
2.-ll!E-002 
2 IJOE-!HIJ 
8.9-lE-002 
I 59E-1m1 
2 rn1E-00J 

2 81lE-!HJ2 
-l.YJE+ll!Hl 
8 30E-ll02 
2_65E ... !l00 

3 08E+OOO 
-l89E..-rn1(1 
2.IOE+fHJI 
l.93E-1101 
2 -1-r,E-t111J 
6 55E-rnio 
\.39E+OO[ 
➔ 1:iE-ooo 
i_79E-OO\ 
-l 21E+IIOO 
2 15E+IJO] 
.t lJUE-fHJI 
l.10E-nn2 

-l.O-lE-fH>O 
3.:iJE .... Ol>O 
l.:!llE-002 
5 67E+IJ!Jl 

3.81JE+rnHJ 
8 2:'E+OOO 
2.78E+Oll0 
J06E .... UOI 
\.7tJE-IJ02 
5.5➔ E-t-{IUI 

2.36E-1J02 
3.12E-002 
J.-t3E-U02 
1.IJE-003 
2 19E-OIJ3 
2 %E-OIJJ 
2 <)!JE-lm:! 
l :'2E-onJ 
I 6-lE-OOJ 
2.88E-003 

2 "'8E-OIJJ 
2.tJtJE-oOJ 
J.36E-OOJ 
.t.lJE-003 
3.89E•IJU3 
.t.3:iE-003 
2.81E-003 
l.95E-OOJ 

l.65E-002 

5.-l5E-OO I 8.:i5E-OO I 
8.-lOE-OOI 'J.57E-tXJ2 
!_;_7J_£O_~L__ _ _1.6;E+002 

3 05E-0U7 
l.88E-On7 
I 88E-rn>8 
.t 50E-!107 

I lJ[.rnJ:' 
'J J•JE-00') 
-l.20E-mli 
.., -l7E-rnJ7 

I 3.!E-UO" 
2 tl6E-rnt5 

~ 91J[-IJ07 
l 2-lE-!1115 

2 )llE-005 

1 tJ5E-Oll5 
3.66E-1JU6 

2 30E-!Hl6 
5 l:'E-<108 

5.6-lE-008 
2 66E-Oo-l 
1...,8E-005 

1.31E-o05 

7.98E-008 
2.60E-OO-l 

l 6JE-IJO:' 
5.3 IE-1l09 

l.39E-Clo8 
I 36E-Ul)'i 

1.35E-oo8 
I 3\E-008 
].-l!!E-l!U8 
l.58E-Oll8 
I 9-lE-008 

I 32E-IJ!l8 

9.16E-t)09 
7.75E-Oll8 

-l.02E-006 
-lA9E-007 

2.68E-oOtJ 

2 0]E-!ll0 

I J ➔ E-(1Jo 

! J.tE-1>10 

I -llE-!HJ6 
I 29E-UO() 
I r,5f.11!1r, 

tJ 33E-oo.., 
2 ... 8E-1H!.., 

2 82E-uo7 
l-UE-1!!1(, 

5.55E-1HJ7 

I 58E-ootJ 
2 otJE-tHl9 
2.JOE-01)') 

:' 58E-0l 1 
\.-l"7E-O\O 
I <JtJE-oto 
l tJ5E-1l09 
I 15E-O[II 

1.93E-O}I) 

l.8tJE-Oll> 
l.3\E-010 

JE-tJ0f1 
6E-(HJ5 
2E-(H)7 
5E-1H!6 

2E-rn1.., 
2E-!H>7 
2E-Oll(J 

-lE-rni-i 

!E-rn!5 
5E-Oll-l 
XE-005 
2E-<Hl-l 

8E-ll!l5 

IE-rn1_-; 
2E-oo5 

2E-005 
3E-U06 

7E.tll!8 
-E-ooJ 
.tE-<m.t 

JE-Oo-t 

IE-lllJ7 
tJE-003 

3E-IJ(l-l 
2E-OO-l 

2E-m!-l 
-E-!lllJ 

3E-rn1-l 
2E-!HJ6 
JE-!J116 

JE-006 
fiE-005 

2E-rnl-l 
7E-OO-l 
2E-oo5 

IE-002 
IE-\JOJ 

8E-Ol l 

JE-ll12 

1E-0l2 

IE-Ill} 

lE-1106 
lJE-rn16 
IE-(lll() 

6E-rn19 
IE-mis 

JE-1106 

-lE-oo:' 

-lE-IHU 
7E-OIO 
8E-OIO 
lE-@tJ 
<JE·-010 
JE-(1)0 
-lE-ll(l') 
2E-111(1 

JE-1!09 

2E-OIO 
lE-009 

4E-002 I E-005 

CS= 
IR= 
CF= 
Fl= 
EF = 

Assumption~ for Future Construction Worker 
EPC Surface and Subsurface 

-I-SU mg soil/da~ 
IE-006 kg/mg 

l unitlcss 
250 da)Sf)ear 

ED= I ~cars 
BW = 70 kg 
AT (:"-Jc)= 365 days 

--F~!t.~ re _])~~~~P~-~~~~ .(h!!.~--------- --·····-
Intake Hazan] Cancer 

(mWkg-tlay) Quotient Risk 
__ (~~_)-__ - ~-- - -(Car) 

8.22E-11118 

l 58E-no-i 

c, 68E-ll<1"' 

-l.-lJE-ll06 
2 .5.5E-1!07 

9.-l2E-rnis 

.t.92E-006 

l "'5E-rnl8 
5. 1J2E-O!() 

2 -:'tJE-009 

7.67E-rnJ9 
2 ... 'JE·!!IJ9 

2. l ➔ E-1J09 

2.99E-007 
-t 60E-IJ07 

I 8.tE-rn1 7 

!.-9E-(IIJ7 
2 l).tE-111)-

\.62E-ll07 
2 . .58E-rn1x 

-1 -oE-U08 
I -8E-1107 

-l.97E-008 

\.29E-oo7 

"7.28E-0\0 
l.lJE-009 
I 25E-!Hl9 
-l 23E-Oll 

}_ll!lE-010 

2.9UE-OIO 

•E-Oll<J 

JE.fH!6 

~E-!Jll(i 

IE-mJ6 

IE-llO-l 
6E-OIJ6 

2E-006 

2E-OO-l 

-tE-!lll.5 
2E-<J05 

SE-1105 

IE-1106 
5E-1JO'." 

iE-006 

7E-Ofl5 

7E-OO..[. 
2E-003 

lE-OOi 
IE-1l06 
!E-rn1"' 

IE-1108 
-tE-011> 

'JE-olo 
IE-(109 

.tE-lJ07 

tJE-1108 

2E-OIO 
-lE-OIO 

.tE-ll\ll 
'E-0·10 

3E-O!O 

~E-010 

3E-003 ZE-006 __ _ 
- Assum11tions for Future Trcsspasscr Chiltl 

CS= EPC Surface Onl) 
IR = 200 IHg soi\/dav 
CF= I E-006 kg/mg . 
FI= I unitlcss 
EF = 5o tla~ s/ycar 
ED= 5 )Cars 
BW = 50 kg 
AT(NC)= 1825 dll)S 

. Sote Cells in this table \\CrCTrrtc·;~tlonall~ left blank due to a lack of 10-.icity data 
NA= lnfomrntion not tlrnilablc. 

. AT(Can= ________ 2555f)_da,s_ _ __ AT(Can=___ _ __ 25550 da\S 

p:\pll\proJects\seneca\s5971 ecc\Rlsk\SEAD-59\Human\ingsoil.wk4 Page 2 of 4 



TABLE .-\-12 
C.-\LCl'LATION OF INTAKE .-\ND RISK FROM THE INGESTION OF SOIL FOR SE.-\D-59 

REASONABLE ~I.-\XDIV~t EXPOSl'RE (R~IE) 
Decision Document - SEADs-59 :rnd 71 

Ec]1iatio.1{fo~ -,111aic- cn~g/k!i-d,;;~ ~-- ------ --c -- ··-c - ·-·· (S~~-ffl--..- CF 1.: Fl X EF X ED 

BWxAT 
\"ariablcs 1_.\ssump1i9115 for Each Rcccpior arc Listed at the Bonomi· 
CS= Chcmicul Co11cc11tra1ion in Soil. Calculated from Soll EP EF = E.xposure Frcqucnc) 
IR= Ingestion Rutc ED = E.xposurc Durntion 
CF= Com crsion Factor BW = Body,\ eight 

Seneca Army Depot .-\cti\'lty 

Fl"'. Frai;liOI) lnge~ted ---------,,._ - - - ·- -.-·- . ---- 11-.~~~1glrg_Tli"'1J_1;=' ~~~~~~-

Equation for Hnzurd Quotient = Chronic Dal_ly Intake (Nc)1Rcfcre11cc Dose 

Equation for Cunccr Risk= Chronic DallJ Intake (Cur).\: Slope Factor 

04/19/01 

Anal~ IC 
Ornl 
RfD 

Can;. Slupe EPC EPC from Future Day Care Center Child 
Oral Surface Soil Total Solis Intake lfazartJ 

Future Day_Care_Cen~er Ad:ult __ _ 
Cancer Intake lfaz11rt.l CariCCr-·• 

____ ·-- {mg/kJttfav) __ Quotient Rbk --· ~!Vkg•_thly) ·- _ _ Quotient Risk 
__ {lllg/kg_-da'.) tmg/kg-da~ )-1 •- (mg/kgJ ___ (l!!_g/kgJ ______ (:'ic) ___ ~_ (Car) _____ ._(~9----···- _(Car) 

\"olatilcOr!!iilllc.~ 
Acetone 
Benzene 
C.1rbondisulndc 
Eth~ I benzene 
~lcth~ 1 chloride 
:--.lc1h~l cth~J ketone 
:--.lcthJlcnc chloride 
Toluene 
X~lcnc (lotal) 
Trichlorocthcne 

Scmlrnlatilc Organics 
l.2.➔ -Tr\chlorobcn1.ene 

2-~lcth~ lnuphtlrnlenc 
➔ -~lcth~ lphcnol 
Accnnphthene 
.-\cc11aph1h~lc11c 
A.nthraccne 
Benzo(u)llnlhrncene 
Bcrl/.o(alp)rcnc 
Bc111.otbJl111ora11thcnc 
Bcnzo1ghi)pel)le11c 
Benzo(kllluor;mthcne 
bis(2-Eth~ lhe.x~ IJphtlrnlittc 
B111ylbc111:~ Jphtlrnlutc 
Carbazole 
Chnscnc 
Dl-1~-but)lphthalatc 
Dl-11-oct~lphtlrnlatc 
Dlbcn1.1u.hJa111hraccne 
Dibctll.ofurnn 
Dicth)l phthalutc 
Fl11onrnthcnc 
Fluorenc 
lndcno( 1,2,3-cd)p) rcnc 
Naphthalene 
Phcmmthrene 
Phenol 
P) rcnc 

Pestichlcs 
-l-A'-DDD 
➔.➔ '-ODE 

➔.➔ '-DDT 

•\ldrin 
alpha-BHC 
alpha-Chlordane 
. .\roclor-125➔ 
b..:ta-BHC 
dcltu-BHC 
Dlcldrin 
Endosulfon I 
Endosulfon II 
Endosulfan sulfate 
E11drin 
Endrin aldch) de 
Endrln ketone 
gamma-Chlordane 
Hcptachlor cpo.xlde 
:--.1etho.\:)chlor 

.\letuls 
A111i111on) 
t-.lcrcul) 

I.OOE-oot 
.J.OOE-003 
I nOE-001 
l.OOE-001 

NA 
6.IJOE-lllll 
6.oOE-002 
2.rnJE•OOI 
2.UlJE ... !HlO 

SA 

\.OOE-002 
➔.rnJE-ll02 

5.00E-OoJ 
6.ooE-002 

NA 
J.rn1E-1JOI 

NA 
;'JA 
:SA 
NA 
NA 

2.00E-U02 
2.00E-00\ 

NA 
NA 

J.!HlE-001 
2.UOE-002 

NA 
NA 

8.!JOE-001 
➔ OOE-002 
➔ .UOE-002 

NA 
➔ .IJOE-002 

:--JA 
6.0IJE-001 
3.00E-002 

NA 
NA 

5JlOE-olJ➔ 

3 OOE-IJ05 
SA 

6 IH!E-oo; 
2 IHJE-lllJ5 

NA 
NA 

5.0oE-005 
6.00E-003 
6.00E-Oll3 
6.IJOE-0\JJ 
J.OOE-oo➔ 

NA 
NA 

6.00E-005 
I.JOE-005 
5.llOE-003 

NA 
2.IJOE-002 

SA 
NA 

I.JIJE-002 
SA 

7.50E-1JOJ 
:--IA 

l,\1JE-002 

NA 
NA 
NA 
;-.;A 
NA 
SA 

?.JIIE-00[ 
7.3oE+/JOIJ 
~.30E-rnJI 

NA 
7 :mE-002 
IAllE-1102 

NA 
2.00E-002 
7.JOE-UOJ 

NA 
NA 

7.30E+OOO 
NA 
NA 
NA 
NA 

1 30E-OOI 
NA 
NA 
NA 
NA 

2AIJE•Olll 
3.-JoE-OOI 
JAUE-OCJ l 
1.7fJE+fHJJ 
6.3!JE+OOU 
l.30E ... OOCl 

2.rn>E+fH)() 
l.80E+IJ0ll 

NA 
lfiOE+OOl 

NA 
:,./..\ 

NA 
NA 
NA 
NA 

l.30E+OOU 
9. IOE+OOO 

NA 

7.29E-<H13 

1.5tJE-UOI 

2.81JE.01JJ 
8.02E-OOI 
l.22E ... UOO 
➔.70E+OrnJ 

➔.58E+000 

5.211E-l>OU 
1 .JOE+UOO 
➔ 15E+OOO 
6.6UE-UOI 

I 20E-OOO 
➔.56E+UOO 

2 50E-OOI 

1.27E+OOO 
2.80E-OOI 

8.06E+OOO 
➔ .66E-ont 

3.30E+OUO 
1.72E-fl01 
➔ .26E.-.ooo 

8.98E+OOO 

l.86E-OlJ2 
2.89E-002 
3.WE-lif/2 
I.OSE-003 

5.\IJE-OOJ 

I ➔oE-002 
5.lHE-IJO) 

3.90E-0113 
l.2SE-0112 

7 ➔0E-003 

6.50E-OU2 
.J.OfJE-002 
➔ .orlE-fHJJ 

9.59E-002 
J.OOE-003 
2..JOE-U02 
2.00E-003 
8.IJ➔ E-002 

1 59E-i!Ol 
2.IIOE•IHlJ 

2 811E-ou2 
➔ .)9E+fHJO 

8.JOE-002 
2.65E+uoo 
3 OSE+rnJO 
➔ .89E-noo 

2.IUE+fJOI 
l.9JE+OOI 
2 -l-(iE-001 
6.55E+OOO 
I.J9E+OOI 
➔ .15E+OOD 

7.79E-OOJ 
➔.21E ... !Hl0 

2.15E+001 
➔.9UE.fl01 

l.lllE-002 
➔ .n➔ E-ooo 

3.SJE+OOO 
l.20E-002 

5.67E+OOI 
3.80E+OOO 
8.2iE+OOO 
2.78E+OOO 
3.(l6E+OOI 
l.70E-002 
5,5➔ E+OOI 

2.36E-002 
3.12E-fJ02 
JA3E-002 
l.13E-003 
2.llJE-0113 
2.96E-Oll] 
2.90E-002 
1.72E-OOJ 
1.6.JE-003 
2.88E-Ofl] 
2 78E-OOJ 
2 99E-OOJ 
3.36E-IJOJ 
➔ .13E•U03 

J.81JE-OU3 
-U5E-OllJ 
.2.8IE-OOJ 
1.95E-UOJ 
l.65E-D02 

6.66E-008 

l.3 7 E-1J06 

I 11E-lm5 

6./J3E-0(16 

2.28E-006 

.,_J6E-005 
➔ .26E-006 

l.57E-Oo6 

8.20E-IJ05 

2.92E-fJU7 
9.86E-009 

➔.66E-oo8 

I 28E-007 
➔.66E-1ios 

J 56E-008 

6.76E-fJ08 

.J.UOE-ll0➔ NA 5A5E-OOI 1U5E-OOI .J.98E-Oll6 
3.!lOE-00-l- NA 8.➔0E-001 9.57E-002 7 67E-006 

S_991t1m_. __ -~-·-__ NA _________ NA ·- ___ l-?9E+002 J.65E+Oll2 ---------·-· 

J.68E-006 
3.59E-U06 
-l- O:'E-0116 

J.25E-o06 
5.17E-oo7 

9.39E-007 
3.57E-On6 

9 9-l-E-oo7 

.2 58E-006 

1A6E-on8 
2.26E-008 
2.50E-fJU8 
8.➔ 5E-OIO 

J.99E-009 

5.79E-009 

1E-oo7 

3E-rnr5 

-l-E-005 

➔ E-01!5 

JE-rnl.J 

."!E-005 

~E-003 
IE-OIH 

➔ E-005 

JE•OOJ 

6E-oo➔ 

JE-00~ 

8E-oo➔ 

2E-fHJ5 
RE-mJ6 

IE-00➔ 

IE-002 
JE-002 

SE-002 

3E-U06 
3E-IHJ5 
3E-1HJ6 

2E-OU7 
:'E-009 

2E-008 
JE-008 

7 E-rm6 

2E-006 

JE-009 
8E-009 
<JE-009 
IE-008 

5E-009 

8E-OIJIJ 

4E-00S 

7.13E-1!09 

.2 83E-no7 

1.IIJE-OU6 

6A6E-OU7 

2A5E-OfJ7 

7.89E-006 
➔ .56E-iJ07 

1.68E-iJ07 

8.79E-006 

3.IJE-oOS 
l.06E-009 

➔.99E-rni9 

l .. i7E-Cllt8 
➔ .IJ'lE-O!JIJ 

J.82E-IJ09 

5.JJE-007 
8.22E-U07 

l.6➔ E-On6 

1.6llE-oo6 
l.82E-1HJ6 

U5E-11n6 
J.JIE-oo; 

➔ 19E-O<J7 
I 59E-1106 

-l-. ➔➔ E-O!J7 

1.15E•006 

6.50E-OlJ9 
1.0IE-OfJ8 
l.lJE-008 
3 77E-IIJO 

1.78E-009 

:!:.59E-OIJ9 

IE-rnJ8 

➔ E-no6 

5E-CJfl6 

➔ E-llO() 

3E-oo5 

2E-006 

JE-Oo➔ 

IE-rJfJ5 

-l-E,006 

3E-l>O➔ 

6E-CJ05 
➔ E-005 

SE-005 

2E-tUJ6 
8E-fHJ7 

IE-005 

IE-oo➔ 

IE-1103 
JE-tJOJ 

SE-003 

IE•fJ06 
IE-1m5 
IE-onri 

JE-007 
3E-fHJ9 

SE-009 
lE-f108 

3E-lHJ6 

8E-oo7 

2E-fl09 
JE-01)9 
➔ E-009 

6E-009 

JE-on9 

JE-(109 

2E-OOS Total Ha~~r_d Q_l!otient and. Can~er Risk: _____ . 

CS a 

AsSum11tluns rOr Future Day Care Center Child 
EPC Surface Only CS= 

JR a 

CF a 

FI a 

Assum11tions for Future Day Care Center Atlull 
EPC Surface Onl) 

SO-tC cCTfSfnltiislablc "ere tntcntioi1altYlcfl b"ii,fik d1letoi1lackof toxicii:vdat·a. 
SA"" lnfomrntlon not availnble. 

p:\pit\projects\seneca\s5971 ecc\Risk\SEAD-59\Human\lngsoll.wk4 

!Ra 
(fa 

FI a 

EFa 
ED a 

8\Va 
AT{Nc)== 
AT(Car>== 

200 mg soll/dny 100 mg soil/day 
IE-006 kg/mg IE-006 kg/mg 

I unitlcss I unitlcss 
250 days/year EF = 250 da\s/vcar 

6 )Cars ED== 25 )C~rs· 
15 kg BW"' 70 kg 

:!:190 days AT(Nc)= 9125 days 
.... 25cc5'"·o'--d .... a,c1·s.____~------- AT(Carl= _____ ~5550 da}S ------·---
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TABLE A-12 
C.-\LCL'LATION OF INTAKE A:-1D RISK FRO~( THE INGESTION OF SOIL FOR SEAD-59 

RE.-\SON.\BLE ~1.-\.XnlU,\l EXPOSl'RE (R\IE) 

Equ8tion iof'lnia·k·e (mg/kg-d-8y) = --- - --~ cs x"IR x CF x Fl- x EF x ED 
BWxAT 

Variables (Assumptions for Each Receptor are Listed at the Bottom): 
cs = Chemlcal Concentration In Soll. Calculated from Soil EPC Data 
IR= Ingestion Rate 

Decision Document - SEADsw59 and 71 
Seneca Army Depot Activity 

Equation for Ha1.ard Quotient=- Chronic Dail} lntukc ( ~cl/Reference Dose 

Equation for Cancer Risk"' Chronic Dail~· Intake iCan .\ Slope Filctor 

04/19/01 

CF= Conversion Factor 

EF = Exposure Frequency 
ED = Exposure Duration 
BW = Bodyweight Equation for Total Lifetime Cancer Risk"' Adult Contribution_,. Child Contribution 

Fl.= _FraCli()~_ln~ested_ --=-==-----=-==---=-~-=- ,.._ --~T__=_AV~@.gi_ng_TI~~---- __ . -----·-·---------

Analytc ·-···-·-in·oikC-·· R~~~d~µt(A;!~!:!r;r·---· C111ilt'iiiuti()~l-•--·-··---··· .ii;!ilk~---• ~~siden_t (C:::~:~t~·tl--Oral Care, Slope EPC EPC from 
Rm 0ml Surface Soil Total Soils 

(m!!lkg-tlay)___ _ _ Quotient Quotient 
_ (m_g,_lg·dtir) __ (mg.kg-duyJ-1 ___ . tm~£!_ __ .. J.!~1g.~1'-gl__ ~- _ !:'ic)_ _ (C_a0_ 

toLifctlmc 
~an~c_r J!!s~ ~ 

ContrlJ)Ution 
to Lifetime 

Cancer Risk 

Resident 
Tu1a·1 

Lifetime 

_{;_ll/!!,=~r !{isk _ 

VolatileOrl{anics 
Acetone 
Ben,.ene 
C.u"bo11 disulfide 
Etln\ ben1.e11e 
\!clh~ I chloride 
.\kth) I eth} I ketone 
\!ethylene chloride 
Toluene 
X)leuc1total) 
Trichloroethcnc 

Scmh nlatllc Or~anlcs 
l .2.4-Trichlorobcnzcnc 
2-\lcth~lmiph!lrnknc 
➔ -\lcth~ lphcnol 
Acc1rnphlhc11e 
Accnuphth~ lcnc 
An!hrnccnc 
Bcnzotalanthraccnc 
Bcnzoi alp~ rcnc 
Bcnm1b1tl11ornn1hcnc 
Bc111.otghi1pc1;,lcnc 
Bc111.otk1nuornnthcnc 
bist2-Eth~ lhc:-.:~ I Jphthalat 
Bill~ lbcn1.ylphthalutc 
Cm"bazolc 
Ch1;,se11c 
Di-11-but~ !ph1halatc 
Dl-n-oct~ lphthulatc 
Dibc111.\u.h1a11thrnccne 
Dibc111.0furnn 
Dicth~ I phtlrnlatc 
Fluorunthcnc 
Fluorcne 
lndcno(l.2,3-cd)p~rcnc 
Nnphthalenc 
Phcrmnthrene 
Phenol 
P~ rene 

Pcsticitlcs 
➔.➔'-ODD 

➔ . .J'-DDE 
➔.➔ '-DDT 

Aldrin 
alpha-BHC 
alpha-Chlordane 
.-\roclor-125 ➔ 

bern-BHC 
dclta-BHC 
Dieldrin 
Endosulftlll ! 
Endosulfon !! 
Endosulfon sulfate 
Endrin 
Endrln a1dcln de 
Endrin kcton~ 
gamnrn-Chlordane 
Hcprnchlor epoxidc 
Mctho:-.:ych\or 

.\Ictals 

I OOE-001 
JJHlE-003 
!.fll)E-OUI 
I IIOE-UUI 

NA 
6 ooE-!lOI 
6.ooE-002 
2.rniE-oOI 
2.IIOE ... 01\0 

SA 

I.IJOE-002 
.J IHlE-WJ.:! 
5 rnlE-003 
6 OOE-IJ02 

:--IA 
3 lJIIE-rnJ\ 

:,,;A 
S.-\ 
:--;A 
NA 
NA 

2.0llE-002 
2.!!IIE-001 

NA 
NA 

l.OOE-001 
2.onE-002 

:-.·A 
SA 

8 OIIE-00\ 
➔ .\JI/E-002 

➔ .ooE-002 

SA 
➔ .OOE-IJ02 

SA 
6.{HlE-001 
3.fJOE-002 

5 llOE-llO➔ 
3 ooE-005 

:--IA 
6.onE-005 
2 OIIE-0IJ5 

S.-\. 

5 fH>E-005 
6.0!lE-003 
6 onE-003 
6.00E-003 
3 OIJE-00➔ 

NA 
NA 

61JOE-ll05 
l.3UE-005 
5.00E-003 

NA 
2.90E-002 

'.'-iA 
;-,i,-\ 

\.JIIE-002 
NA 

7.50E-OIJJ 
NA 
NA 

l.]oE.002 

NA 
NA 
NA 
NA 
SA 
'.'-iA 

7.30E-OOI 
7.JoE..-1J1JO 
-:.30E-(Hll 

NA 
7.3!!E-OIJ2 
I .JllE-002 

NA 
2.0rlE-002 
7.JOE-003 

NA 
NA 

i.JoE+oou 
:-.!A 
NA 
NA 
NA 

7.JOE-001 
NA 
NA 
NA 
NA 

2 ➔oE-00I 
JAOE-lllll 
3AOE-OOI 
1.-:oE-Oll] 
6.JOE+OOO 
l.JoE ... ooo 
2 IJUE+IJIH) 
l.80E-t!JOO 

NA 
l.60E+OOl 

NA 
NA 
NA 
NA 
NA 
NA 

I.JOE+OOO 
9. IOE+-000 

NA 

7 29E-llUJ 

l.51lE-001 

2 89E-OO[ 
8 O.:!E-Oll[ 
!.22E-..{H1() 
➔ .70E-Hl00 

➔ .58E-..!JIJ() 

5 20E-11!HJ 
\.➔ oE-..IIOIJ 

➔ 15E-+-OOO 
6 6UE-IJO! 

UoE+OUO 
➔ .56E+IHJO 

2.50E-OOI 

1.27E+OOO 
2.SIJE-001 

8.06E+IJOO 
➔ .66E-OU\ 

J JllE ... oon 
1.72E-001 

-L26E+Ofl0 

8.98E-..O[)O 

l.86E-002 
2.89E-IJ02 
3.2l1E-ll!l2 
[.<ISE-rnJJ 

5 ltiE-003 

I ➔oE-002 
5.llJE-Ull3 

3 <JOE-003 
l.28E-002 

7. ➔0E-003 

6.5llE-111l2 
➔.OOE-002 

.J UOE-OOJ 
9 59E-O/J2 
J.rn>E-003 
2 . .JoE-0IJ2 
2.0llE-1103 
8.9➔ E-lll>2 

l.59E-ll01 
2111>E-003 

2 80E-Oll2 
➔ 39E+ooo 
8 JOE-002 
2.65E+(IIJ(J 
3 08E+OOO 
➔ 89E~l)(J() 
2.lOE+OOI 
1.93E.,.O[)] 
2 .j(,[~!JIJ] 

655E+UUO 
l.39E+OO\ 
➔ .!5E+1)00 

7.79E-001 
➔.21E ... <H)() 
2.15E+OIJ1 
➔ .91lE-llUI 

1. lOE-002 
➔.o➔ E+fJOO 

3.5JE-,.(>00 
l.2/JE-002 
5.67E~rnl\ 
J.80E+OIU) 
8 2:'E+ono 
2.78E..-OOO 
3.ll6E+OOI 
1.70E-U02 

5.5-1-E+OIJl 

2 36E-OIJ2 
J 12E-U02 
J ➔JE-1102 
I 13E-110J 
2.!9E-D03 
2.%E-ouJ 
2.90E-rn12 
1.7.:!E-ooJ 
l.6➔ E-1103 

2.88E-OOJ 
2 :'SE-003 
2 99E-!!IJJ 
3.36E-Olf] 
➔ .\JE-flOJ 

J.89E-003 
➔ .35E-003 

2 8\E-OOJ 
l.95E-003 
1.65E-002 

Antimony ➔.OilE-oo➔ NA 5. ➔5E-OOI 8 55E-OOI 
Mercury ].OOE-00➔ NA SAOE-00I 9.57E-002 
Sodium -·--- ----~-.NA _______ _____!i_~------- 1.79E-..002 ___ 3.65E+002 

_Total Hazard Quotient and Cancer Risk: -·------- __ ----··-

9.99E-1l()\) 

2.o5E-OIJ7 

3 %E-ll07 

3 ➔ 2E-II07 

l IOE-Wl5 
6 38E-ll07 

2 36E-Oll7 

I 23E-005 

➔ .1-8E-rnl8 
lASE-009 

6 <J9E-IJ09 

I •J2E-008 
6.99E-O!J9 

5HE-!Hl9 

l.OIE-008 

1 .J7E-007 
l.15E-006 

21E-!11J6 
15E-oo6 
-i ➔ E-1106 

1.95E-006 
J \!IE-1107 

5.6➔ E-lln7 

2.l ➔ E-006 

596E-llll7 

l.55E-<Jll6 

8 "! ➔ E-nri<) 

l.36E-1>08 
J.51lE-1Jo8 
5.o-:E-OIO 

3.HE-009 

1E-1J!!8 

5E-006 

7E-rn>6 

5E-n115 

6E-Oll6 

➔ E-00-1-

9E-ll1J5 
5E-lJ05 

IE-oll.J 

3E-006 
IE-rnJ6 

2E-fJ05 

2E-Oo3 
➔E-003 

7E-003 
- - - Assum1~\l!!.!.l_~!!ir l_ksitlcnt (Atlult) 
CF= I E-006 kg/mg 
CS"" EPC Surface Onl, 
SW= 70kg. 
IR= IOO mg soil/day 
Fl= I unitless 
EF = 350 da~s/~ear 
ED= 2➔ years 
AT {Ne) = R. 760 clays 

. ~otc ·c,1i; ;;i,hisu1blc ,;crcintcntiona\(; lcfl blank dnc 10 a lack of to~-:f,1t,-d,i1a:-·- - AT (Car) = ____ 
25

'
55

~
0 

~d~ay"'
5
----

NA= Informution not a, ullablc. 

p:\pil\projects\Seneca\55971 ecc\Rlsk\SEAD-59\Human\ingsoll.wk4 

2E-!lll() 
2E-ll05 
1E-ll!16 

lE-ooi 
.JE-1109 

IE-008 
2E-Oo8 

IE-IH)(i 

2E-U09 
5E-fHJ9 
.5E-001J 
9E-rnJlJ 

5E-Oo9 

<J.32E-11ns 

1.92E-rnl6 

::UuE-006 

l.oJE-O<l.t 
5.%E-IJ% 

2.20E-006 

1.15E-OO➔ 

➔.ll9E-007 

1.J8E-rn1s 

l .. 9E-007 
li.52E-Ol18 

➔ .99E-008 

6.'>7E-006 
J.o7E-005 

5.15E-rn16 
5 112E-rn16 
5 .. llE-III>6 

➔ 55E-O!J6 
.. 2)E-Olli 

I 32E-1Hl(, 
51lllE-l10(j 

I .39E-006 

3.62E-OIJ6 

1.ll-lE-!H18 
3.17E-@8 
.' 51E-111>8 
l.PiE-1109 

5.59E-rnP) 

8. \ lE-009 

5E-no5 

6E-1HJ5 

:iE-1105 

➔ E-lill➔ 

JE-1103 
IE-oo➔ 

5E-Oll5 

➔E-1103 

:-iE-rnl➔ 

5E-110➔ 

IE-IJOJ 

3E-1105 
IE-005 

1E-U03 

2E-Ol!2 
➔ E-Oll2 

➔ E-!106 

.JE-no5 
➔ E-0!16 

3E-On7 
IE-nos 

JE-008 
➔ E-u118 

IE-no5 

3E-!Hl6 

5E-!1IJ9 
\E-WJ8 
IE-(1()8 
2E-nos 

.,E-Oll\J 

IE-008 

5E-CJ06 
5E-oo5 
(,E-1UJ6 

5E-(HJ7 
IE-ons 

➔ E-0118 

5E-01>8 

IE-005 

➔ E-U06 

7E-oo9 
2E-oos 
.:!E-008 
3E-lH18 

IE-008 

2E-o08 

2E-005 ____ -~-- 6E-002 6E-005 SE-005 
_A~~m!!l!!!ons fur R·csitl~~I (ChiltJ) ~ _ :_ .. ----~--=~---

CF = - IE-006kg.rng 
CS = EPC Surface Only 
BW= 15 kg 
IR = :?OU mg soil/da~ 
Fl= l unitlcss 
EF = 3511 du~ slycur 
ED= 6 years 
AT(Nc)= 2.190 dll\"S 

AT (Car)= 25.55~ys _______________ ----~--- __ _ 
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TABLEA-13 
CA LC ULA TION OF INTAKE AND RISK FROM THE INGESTION OF SOIL FOR SEAD-59 

CENTRAL TENDENCY (CT) 
Decision Document~ SEADs~S9 irnd 71 

Eqmniou for lutakc (mg/kg-day) - CS.-.: IR x CF .x Fl .-.: EF x ED 
BW.-.:AT 

Vnrinblcs (Assumgtlons for Each Rcccgtor nrc Listed ill t!,c Bo!IQ!IJ}' 

CS "' Chcmicul Concc11tratio11 in Soll. C;ilculntcd from Soil EPC EF = faposurc Frequency 
IR= Ingestion Rate ED = E:-.posurc Durntlon 
CF= Conversion Factor BW = Bodyweight 
Fl "'Fraction lngcslcd AT = Avcrnglng Time 

0ml Care. Slope EPC from EPCfrnm 
Analylc Rm Orn! Surface Soll Total Soil.~ 

(tng/kg-day) (mwt<g-dav)-1 (mg/kg) (mg/kg) 

\'olatilc Orgnnics 
Acetone l.llOE-001 NA 6.50E-002 
Benzene .l.OOE-00] 2.90E-002 -I-.OOE-002 
Carbon disulfide L(HJE-001 NA -LOOE-003 
Eth\[ benzene l.!HIE-001 NA 9.596-002 
Mcihyl chloride NA l.J0E-002 J,00E-0OJ 
:-.1c1hyl ethyl ketone (i.!JOE•00I NA 7.29E-00J 2,,l.OE-002 
Methylene chloride (dJ0E-002 7.50E-00J 2.!l0E-00J 
Toluene 2.!HIE-<JOI NA 8.94E-rnl2 
Xylene (total) 2.ooE+non NA U9E-00I 
Trlchlorocthcne NA 1.10E-ll02 2.00E-IHJJ 

Scmirnlntlle Organics 
1.2.4-Trichlorobcnzcne I.OOE-002 NA 2.80E-002 
1-Mcthylnuphthalcnc .J..CJOE-002 NA 1.5/JE-!!0I 4.JIJE+000 
4-Mcthylpl,cnol 5 OIJE-00) NA 8.J!JE-ml2 
Accnaphthcnc (df0E-002 NA 2.891::.-00[ 2.65E+000 
Accnaphlhylene NA NA 8 02E-!HJI .1.08E+000 
A11thrnccnc l,{H)E-1101 NA 1.22E+00O 4.89E+ll00 
Bc111.o(a)anthraccnc NA 7.J0E-00] .t.70E+rnm 2.IOE+IHII 
Bcnzo(a)pyrcnc NA 7,J0E+000 4.58E+000 I.IJJE+0OI 
□ cnzo{bJ011ornnthcne NA 7,.,oE-001 5.20E+000 2A0E+00I 
Bcn1.o(ghi)pcrylcne NA NA J..I0E+000 6.55E+000 
Bcnzo(klOuornnthene NA 7.J0E-002 4.l5E+O0O l.J9E+00I 
bls(2-E1hylhc:,yl)phthalatc 2.!H>E-002 I ,l.0E-002 6.60E-00I ll5E+OfJO 
But y lbc11-:ylph11tala1c 2.00E-001 NA 7.79E-rnll 

,Curliazolc NA 2.00E.002 l.20E+000 ,l..21E+000 
Cluyscne NA 7 . .'0E-mlJ ,J.,56E+000 2.1:iE+00I 
D i-11 •but y lpht lrn late 1.00E-001 NA 2.50E-OOI ,J.,908-00I 
Di-n-oclylphtlrnlatc 2,0()8-002 NA l.l0E-002 
Di bcnz{ a. h)ant hrnce11c NA 7,]0E+000 1.278+000 .t.1>48+000 
Dibc11zof11rn11 NA NA 2.80E-rnll ] .'i.lE+000 
Dicthrl phthalntc 8.0llE-001 NA 1.208-002 
Fluornnthcnc .j..(JOE-002 NA 8.068+000 5.(,78+001 
Fl11orc11e .J..IJOE-002 NA .t.6(18-001 ].8DE+rnlll 
lndcno( 1.2. )-cdJpyrcne NA 7.]0E-001 1.J0E+(lO0 8.27E+00O 
Naplttl1nle11c .J..00E-002 NA l.72E-O0I 2.788+{)()() 
Pl,ctHllllhrcnc NA NA ./..268+000 ].ll6E+0lll 
Phcuol 6.0IIE-001 NA l.70E-002 
Pyrcnc ]Jl!JE-002 NA 8.98E+IIOO 5,5,l.E+00I 

Pc~t!ci1Jcs 
./...1'-DDD NA 2A0E-00I 1.868-002 2.J6E-002 
,l...i'-DDE NA 1..IOE-001 2.898-002 J.12E-002 
,J...f'-DDT :i.0/18-00.j. JA0E-001 J.208-002 JAJE-1102 
Aldrin .1.00E-005 l.70E+0OI l.08E-00] 1.138-003 
alphu-BHC NA o.J0E+oon 2.l9E-00J 
alpha-Chlordnnc (,JI0E-005 l.]0E+O00 5.I0E-00J 2.%E-0OJ 
:\rodor-1254 !.IHlE-005 2.!lflE+000 2.9!18-002 
bcta-BHC NA l.80E+ll00 l.72E-00J 
dclla-BHC NA NA 1.6,J.E-00J 
Dkldrin 5.00E-(HJ5 l.60E+00I 2.8RE-003 
En<losulfnn I (1 0l!E-003 NA IA0E-ll02 ~.78E-00J 
Endosulfan JI 6.00E-00J NA 5.lflE-00) 2.IJ9E-<103 
Endosulfan sulfate (i.0OE-00] NA J.J6E-00J 
Eudrin ]Jl08-00.J. NA J.IJ0E-003 .t.lJE-00J 
Emlri11 nl<lchvdc NA NA 1.288-002 J.89E-00J 
E11drl11 kcton~ NA NA 4.J5E-00J 
gammn-Chlordanc (,J!0E-O0;i I.J0E+000 7..J.0E-003 2.RI.E•OOJ 
Hcp1achlor cpoxidc 1.)08-005 'J.IOE+000 l.95E-0OJ 
!'..lclho.xychlor 5.!IOE-O0J NA l.65E-002 

:\lctal.~ 
·\11tlmon) 4.!J0E-00.j. NA 5A5E-00I K.558-0fll 
Mcrcm;, J.ll0E-110./. NA 8.408-0fll 9.576-002 
Sodlutn NA NA 1.79E+002 J.65E+002 

To~~~ Hazm·d Quotient and Cancer Risk: 

Note: Cells In this table were intcnt[ounlly left blank due lo a lack of toxicity datn, 
NA"' /11fornmtion not nrnilnblc, 

p:\plt\proJects \sen eca \s5971 ecc\R lsk\S EAD-59\Hu ma n\lngs o II. wk4 

Seneca Army Depot Activity 

Equation for Hnzard Quolicnl = Chronic Duily Intake (Nc)/Rcfcrencc Dose 

Equation for Cancer Rlsk = Chronic Dally Intake (Car) .x Slope F11ctor 

lillakc 
Current Site.Worker 

Hazartl 
Quotient 

(Ne) (Car) 

lAJE-0IO 2E-OIO 

2.9./.E-00IJ 7E-00R 

5,668·009 lJE-IJ0R 

2.JlJE-0!18 8E-008 
tJ.20E-o09 
8.%E-00IJ 
1.028-00R 

8.l2E-009 
1.29E-008 l.29E-009 6E-0ll7 

2.JSE-009 
8.92E-009 

.J..WJE-009 5E-00R 

2A9E-009 

1.5RE-IJ07 ./.E-006 
9.12E-009 2E-oo7 

6A6E-009 
J.J7E-009 KE-008 

l.7<,E-007 6E-0116 

J.04E-0I I 
5.MiB•0ll 

c,.26E-0\0 <,.266-01 l IE-006 
2.IIE-1111 2.IIE-012 78-007 

IJ.98E-0ll IJ.9HE-0l2 28-006 

2.74E-0IO 5E-0!l8 
9.988-0l I 2E-008 

7.6JE-OII JE-007 

IA5E-0IO IA5E-0ll 2E-006 

l.tl7E-008 JE-005 
1.6./.8-00R :iE-005 

!E-004 
Assumptions for Current Site Worker 

CS a EPC Surface Oul>· 
IR" 50 mg soil/day 
CF a IE-1106 kg/mg 
Fl" I unltlcss 
EFa 10 dnys/ycar 
ED= 7 yc,1rs 
BIV= 711 kg 
AT(NcJ= 2555 days 
AT(Car)= 25550 days 

Cancer 
Risk 

7E-fJ0() 
7E-008 
7E-009 

6E-lll0 
2E-0] I 

5E-0[ I 
7E-OI I 

2E-!m8 

.iE-00IJ 

IJE-ll12 
2E-Oll 
2E-O] I 
4E-0ll 

IB-011 

2E-0\ I 

IE-007 

Future Industrial \Vorlter 
Jutakc 

(mWk1,:-d11y) 
Hazartl 

Quotient 
(Ne) (Cur) 

lni.:cslion of 
OnsitcSolls 

NotAp11llcuhlc 
for Future 

lntlustrial Worker 

04120/01 

Cnnccr 
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TABLE A-13 
CALCULATION OF INTAKE AND RISK FROM THE INGESTION OF SOIL FOR SEAD-59 

CENTRAL TENDENCY (CT) 
Decision Document - SEADs-59 nnd 71 

E()1rntion for Intake (mg/kg-day) - cs,\; IR,\; CF x'Fr ,\; EF X ED 
BWxAT 

Variables {Assnmptlons for Ench Receptor arc Listed at the Bottom): 
CS = Chemical Concelllrntion In Soil. Cntculntcd from Soll EPC EF = E:,,:posure Frequency 
IR= lugcstiott Rate ED = E.xposure Duration 
CF= Cot1\'crsio11 Fuctor BW = Bodyweight 
fl"'".'. !:rnction In~d AT = A,·era •In, Time 

Ont! Cnre. Slope EPC from EPC from 
Analyte RfD Oral Surface Soil Total Soils 

<m~/kg-day) tmg/k~-da~·J-1 (mg/kg) \lllg/kgJ 

Volntllc Or~nnics 
Acc1011e l.OOE-001 NA r,.50E-tHl2 
Benzene 3 OOE-003 2 !JOE-002 .t.OOE-002 
Carbou disull1dc l.OOE-OOJ NA .t.110E-Oll3 
Ethyl bcuzcnc l.OOE-00I NA lJ;'WE-Oll2 
Methyl chlmide NA l.JfJE-002 J,!HIE-003 
Methyl ethyl ketone fi,OOE-!10l NA 7.2!JE-OD.1 2 .. UJE-002 
:'\-lcthyleue chloride 6 tHlE-002 7 50E-00.1 2.0llE-OOJ 
Toluene 2.(lOE-110[ NA 8.9.tE-002 
.\'.)lcnc {total) 2.00E+OIJO NA IYJE-OOI 
Trichloroethcne NA l.lOE-1102 2.0llE"ll0.1 

Scmirnlatllc Organics 
1.2 . .t-Tr\chlorobenzenc I !IOE-002 NA 2 SOE-002 
2-1-.-lctli~ luaphtlmlenc -l-.Ol>E-002 NA l.5llE-OO] .t.J!JE+OOO 
..J.-:-..kthrlphcnol 5.!H>E-003 NA 8.~0E-!HJ2 
Acc11apl11henc (,,OOE-002 NA 2.89E-OOI 2.65E+!IOO 
Acenapl11hylenc NA NA 8.02E-11ot ].ll8E+ll00 
.-\ntlirncenc 1 OOE-00\ NA 1.22E+mH> -l-.89E+rmn 
Benzo(a)a11thrace11c NA 7,.10E-OOJ .t.70E+ooo 2.!0E-t'/lOI 
Bc11zo(alpyrene NA 7.JOE+OOO ➔ .5HE+ooo L9JE+llOJ 
Bc111.otb}l1uornnthc11c NA ?.JOE-Oil] 5 20E+rnm 2.-J.<,E+IJOI 
Bctizo(ghl lperylcne NA NA 1.-l-!lE·Hl(H) r,.55E'T()(l!l 
Be11zotk)!luornnthenc NA 7.JOE-002 ·Ll5E+OOO U9E+OOI 
bis(2·Ethylhc.xy1Jp\1thalate 2.IHIE.(J02 !-l-OE-Oll2 6.(10E-WJI -I 15E+!HJO 
□ ut~ lbenzylphtlrnlatc 2.00E-OOI NA 7.?!JE"!IOI 
Cnrbnzole NA 2.(lllE"002 \.20E+IJOO .t.21E+OOO 
Cht)Sene NA 7.:'>[IE"003 .t.5(,E+IJOO 2.15E+!ml 
Di-n-but~ lph!halate t.rnlE-001 NA 2.511E"ODI .t.!JOE-!JOI 
Di-n"oct~ lphthalute 2.00E-002 NA 1.]0E-002 
Dibc11z(a.h)a11thrucene NA 7,JOE+OOO l.27E+OOO ~.0-lE+OOO 
Dlbe111.ofuran NA NA 2.8/JE-rnll .1.:0E+OOO 
Diethyl phthalate 8.00E-001 NA UOE-\102 
rluonnuhene ~.!HlE-002 NA 8.06E+OOO 5.<,7E+OOI 
Fluorcne ..J. ooE-002 NA -l-.66E-IJOI 3 8/lE+!lOO 
ludeno( 1.2,.1-cd)p~ rcnc NA 7.JOE-00] .1.JOE+OfH) !U7E+OOO 
Napl11halene .t.!mE-002 NA l.72E-OOI 2,78E+OOO 
Phenanthrcne NA NA .t,2(1E+OOO 3.00E+OOI 
Phenol r,.oOE-UOI NA l.?oE-002 
P~ rcnc .1.00E-002 NA 8,98E+OOO 5.5.tE+OOI 

Pesticide.~ 
•·•'-DOD NA 2..tOE-001 l 8(,E-002 2J6E-ll02 
--1.-l-'·DDE NA J --IOE-001 2.H!JE-002 1.\2E-ll02 
--1.--l'·DDT 5.!llJE-OO.t .l.tOE-001 J.20E-002 .UJE-002 
Aldrin .1 OIIE-005 I 71lE+OOI I OHE"om l.lJE-00.1 
a!pha-BHC NA h .. lOE+OOO 2 l!JE-003 
nlpha-Cl1lordn11e (, IHlE-!105 1 • .1/lE+(l(lO 5.lOE"00.1 2.%E-Ofl.1 
Atoclor•l25.t .!.IIOE-1105 '.!J)IJE+flOO 2 •JOE-0112 
bcta-BHC N,\ I HOE+(]()() I 72E-OIJ.1 
deha-BHC NA NA 1 6.tE"rnn 
Dicldrin 5.00E-005 \.(i()E+OOI 2.88E-00.1 
E11dosulfan I r,.!JOE-00.1 NA !.-l-OE-002 2.78E-00.1 
E11closulfa11 II {).(H!E-m)] NA 5.!0E-OIJ] 2.t)()E.()(),1 
E11dosulfau sulfate ().(lOE-003 NA 3.3(1E-ll03 
Endrln .1.00E-OO.t NA .1.!JOE-00.1 .t.13E-ll0.1 
E11dr!n aldehyde NA NA l.28E-002 3.89E-no.1 
Eudrin ketone NA NA .t.J5E-!IOJ 
gn111111a-Chlorda11e (dlOE-005 1.]0E+OOO 7 . .t!IE-!l03 2.81E-00.1 
Hcptachlor epoxlde l.JOE-005 !J.IOE+OOO 1.95E-OOJ 
Methoxychlor 5.00E-003 NA l.65E-002 

~Ietal.~ 
Anlimony .t.OOE-00.t NA 5..t:iE-Olll 8.55E-OOI 
Mercury J.(HJE-OO.t NA X.--IOE-001 9.57E-0!12 
Sodlum NA NA l.7!JE+002 3.65E+002 

Total Hnzard Quotient and Cancer Risk: 

Seneca Army Depot Activity 

Equation for Haznrd Quoticut = Chronic Daily Intake (NcJ/Refcre11cc Dose 

Equutlon for Cnnccr Risk= Chronic Dally l111nkc (Cnr) .x Slope Factor 

Future Construction ,vorker Future T1·cssrmsser Child 
Intake 

(mg/k~-tlny) 
-(Ne) (Car) 

5.57E-008 
.1...J.JE.()08 
1.--1.lE-OO!J 
H.22E-!IOX 

2.or,E-r108 
l.71E-ll01J 
7.6(,E.rnlX 
l.V,E-Wl7 

2 .tOE"OOH 
J.76E-!Hl(, 
7.I JE-008 
2.27E-O!l6 

-l-.l'JE-006 

l.56E-0()(1 
r,.()8E-(l(J7 

.t.20E-IHJ7 
IJ..l.lE-1109 

I O.lE-008 
--l,86E-!105 
i.U,E-oor, 

U8E-006 

l.-tC,E-0118 
.t.75E-005 

2.9.tE-1108 
•J 69E-OIO 

2.5-tE-O!l!J 
'.!.--1%-WIH 

2.--17E-OO!J 
2.18E-OO!J 
2.:'iriE-OM 
2.88E-009 
.1,5-tE-009 

2.-l-lE-009 
l.67E-009 
IAIE-008 

7.3.lE-007 
8.20E-008 

.t.!JOE-OiO 

H,7E-OJI 

2.--15E-Ol I 

1.t5E"!ll ! 

2.57E-On7 
2 .1<,E-OD7 
lll[E-OOi 

l.70E-007 
5 flXE-008 

5.16E-008 
:?.J,.1E-007 

-t 'J:'iE-rnJH 

l.OIE-!107 

2 89E-O!O 
3 H2E-OIO 
~.20E-OIO 
UXE-Oll 

'.! (,XE-01] 
H,2E-O\l 
J 5:iE-11\0 
:?. l !E-11\ I 

3.5.1E-lll l 

.U.tE-011 
2 . .l!JE-011 

l-111'1.itrcl 
Quotient 

6E-007 
IE-005 
3E-n08 
HE-1107 

.\E-(H/8 

.lE-008 
-tE-On7 
7E-oo8 

'.!E-Oll(i 
<JE-0115 
IE-005 
.tE-Oo5 

lE"uo5 

2E"llO.t 
.IE-llO(, 

.tE-006 
5E-no7 

IE-OOX 
lE-003 
XE•!Hl5 

<,E-005 

2E-008 
2E-OOJ 

OE-005 
3E-llo5 

-tE-005 
IE-00,1 

5E-005 
.tE-007 
.rn"oo7 
:'-E"007 
IE-005 

.tE-005 
IE-110~ 
JE-006 

2E-llOJ 
JE-On.t 

7E-003 

Cancer 
Rhit 

IE-011 

.'iE-01.1 

'.!E-1107 
2E-00(1 
~E-1107 

IE-1108 
'1E./IJO 

IE-1109 
:?.E-notJ 

~E-Wl7 

.. E-U08 

7E-Ol] 
IE"OIO 
lE"O[O 
'.!E-010 
2E-f\lO 
5E-U1 I 
7E-O]O 
--IE-!11 I 

C,E-OIO 

-tE"lll I 
2E-OIIJ 

JE-006 

Intake llazurd 
(mg/kg-day) Quotient 

(Ne)· (Cnr) 

'J.'NE-0\ll 

2 115E-ll08 

1 %E-1IOH 

I r,7E-!10; 

tJ O-tE-1108 

l.ll!E-011(, 
6.JHE-tHJH 

2 .. 1(1E-Oll8 

l.23E"006 

.J.JHE-fl()(J 
!.-l-XE"Olll 

r,_911E-n10 

I !J2E-OO<J 
(,.')l)[.(J[() 

5.J-tE-010 

l.lllE-00\J 

7.-l-7E-008 
l.15E-007 

9.lllE•Oll!J 
X%E-OWJ 
l.tl2E-m1x 

8.12E-0119 
1 2tJE-OIJ9 

2.3.'iE-OO!J 
H. 1J2E-OO<J 

2.--l!JE"009 

6.-l-(,E.nO!J 

.1.<,.J[.!1! I 
5 (,r,E-O! l 
r,.26E-O! I 
2.l lE"Ol2 

'). 1)HE-Ol2 

I 15E"tll 1 

.'iE-n07 

:'E-0117 

C,E•IH17 

5[-0fl6 

'\E-0117 

JE-005 
'.!E-00(1 

(i[.(107 

.tE-005 

•1E-!Hl(, 

5E•OW, 

IE-nn5 

:;[.()07 
IE-007 

2E-OIJ5 

'.!E·OO.t 
--IE-110.t 

7E-004 

c™c·;: 
Ri.~k 

c,E-o\O 
2[-011 

5E-OI \ 
!E-0\ I 

5[-0!l'J 

'Jl::"11[2 

21:.111 I 
2E-fl I l 
.tE-01 ! 

lE-01 I 

IE-007 
Assumptions for Future Construction Worker 

CS "' EPC Surfnce and Subsurface CS a 

As.m111ptiom1 for Fulurc Tress11asser Child 
EPC Surrace Ouly 

·Noic: Cells in this table were lntcntlonally ten blank due to a lack of toxicity data 
NA= lnfonnalion 1101 a\'nllablc. 

p :\pit\projects \se nee a \559 71 ecc\Rlsk\S EAD-59\H u man \lngso ii. wk4 

IR"' IOO mg soil/duy 
CF = I E-006 kg/mg 
Fl= I 11111tless 
Ef = 219 dnys/ycar 
ED= 
BW a 

AT(Ncl== 
AT(Car)== 

I ~ cnrs 
70 kg 

.165 days 
25550 da\'S 

JR a 

CF" 
Fl" 
EF a 

ED" 
BW= 
AT(Nc)a 
AT(Car) a 

I oo mg soll/day 
IE-006 kg/mg 

I unitless 
25 days/year 

I years 
50 kg 

]65 days 
25550 days 

04120/01 



Eq;1:-i1ion fol" lurnkc (mg.ikg-dnr) -

TABLE A-13 
CALCULATION OF INTAKE AND RISK FROM THE INGESTION OF SOIL FOR SEAD-59 

CENTRAL TENDENCY (CT) 
Decision Document - S'EADs-59 and 71 

Scnecn Anny Depot Activity 

cs X IR X CF X El X EF X ED 
B\VxAT 

\'mfobks 1Ass111u121io11s for Ench Receptor arc Listed al th!,): Bottom}' 
Eq1mtio11 for Hazard Quotient= Chronic Dally Intake (Nc)/Refcrencc Dose 

Equntlon for Cancer Risk= Chronic Dnil)' !11111kc (Cur) x Slope F11ctor CS= Chc111lcal Concentration 111 Soil. Calculated from Soll EPC Er = faposurc Frequency 
JR= !11gcstio11 Rate ED = Exposure Duration 
CF= CoH\"crslon Fnclor BW = Bodyweight 
Fl =_ Fmclion lt!gcstcd AT = AYcmglug Time 

04/20/01 

Oral Care, SloJIC EPC from EPC from 
Anal)IC IHD Oral Smi'accSoll Total Suih 

___ 71~~
1
l
1
:~~•-;r_e_D_a~y_C_a_r_e_C~

1
~-::.!-:~r~~

1
_C_h_ilt_l_C~,·,,,--"-,r-~---t-,,'~i'i!-:;-'"-D_1!,V Care C

1
~:::.~~

1
Adult Caai·C~r· . 

1111~1kg-<larl (lllg/kJ.\•daq-1 (IUg/kg) 

\'olatilcOrganlcs 
Acctouc l.lJOE-001 NA 
Bc111.cnc J.lmE-OOJ 2.IJOE-002 
C.11bo11 disulndc ! !JOE-Olli NA 
Eth)l bcuzcnc l,OOE-001 NA 
Methyl chloride NA l . .10E-002 
;"vlc1hyl e!hyl ketone (i ll!!E-00] NA 7 29E-00.1 
;\kthyleue chloride (1,llOE-002 7.:'iOE-OOJ 
Toluene 2.rnlE-00\ NA 
Xylene (total) 2 mtE+flOII NA 
Trich[orocthcnc ;'<'A 1.[IIE-002 

Scmirnlatllc Or~anic.~ 
l.2.-I-T1iehlorobc11zcnc ].(HlE-0!12 NA 
2. ~ I e1 hy 1 nap ht ha! cue -I onE-1102 ;-.JA l.:'illE-001 
-1-~lclh~ lphcuol 5.oflE-tl0.1 NA 
Acc1rnphtl1c11c Ci.OIIE-1102 NA 2.HC)E-0111 
~\ccnaphtl1yle11c NA NA 8.tl26-00I 
.-\11tl1racene .'l.OOE-1101 NA l.22E+OOIJ 
Bc111.0(a)a111\m1cene NA 7.JOE-{)()I -l.70E+OOO 
Bcnzo(alpyreuc NA 7.'.lOE+OOO -l.5XE+(HJO 
Bcnzo{ b 1nuoranthcnc :-.JA -: :1-llE-Olll 5.20E+Ofl0 
Bc111:o(ghi)perylene NA NA 1.-IOE+O!m 
Bc111:o(k)l1uornnthc11e NA 7 JllE•002 -1.1:'iE+OOO 
bis(2-6th~ lhc.<,;~ IJphthnla!e 2 O/lE-002 l.-lflE-002 CiW6-00I 
B11t}lbc111.ylphthalatc 2.tHJE-001 NA 
Cmb111.olc NA 2,tJOE-002 l.20E+(l(l!l 
Ch~scnc NA 7.JOE.OIJ.1 -l.56E+O(l(J 
Di-11-b111ylphthalate IJlOE-1101 NA 2.50E-OOI 
Di-n•octylphthalatc 2.oOE-002 NA 
Dibe111.(11.h)nuthraccnc NA 7.JOE+OOO 1.276+000 
Dlbc111.ofurnn NA NA 2,XOE-flll[ 
Diethyl phthnlate 8.00E-Olll NA 
Fluorantl1c11c -1,00E-0111 NA 8.(l6E+!)(l() 
Fluorene -1.00E-002 NA -l.(1(16-00I 
l11dcuo( 1.2.,1.cdJpyrenc NA .,.JllE-0111 1 J06+mJO 
Napl11halcne -l,!ll1E-IHJ2 NA 1.726-00I 
Phenanthre11c NA NA -1.UiE+OOO 
Phenol C1.00E-!JOl NA 
P~renc J.OOE-002 NA 8.98E+OOO 

Pc.~ticitlcs 
-1.-1'-DDD NA 2.-IOE-!101 1.866-002 
-1.-1'-DDE NA ,l.-lOE-llOI 2.896-002 
-1.-1'-DDT 5.006-0ll-l l.-lOE-001 :1-.206-002 
Aldrin J.OOE-1Hl5 l.706+1Hll \.nHE-{)()J 
alpha-BHC NA Ct.J!JE+rn)o 
:1lpl111-Chlord1111e (i.!H!E-rnl5 UOE+OOO 5.lll6-00.1 
Aroclor•l25-I 2,00E-005 2 !HlE+OOO 
beta-BHC NA l.XOE+O!Hl 
dcltn-BHC NA NA 
Dlcldrin 5,1}06-()f):'i l.60E+OO\ 
Endosulfan I (1.00E-OUJ NA 1.-106,002 
Endosulfan II (l,(HlE-011.l NA 5.IOE-O!lJ 
6udosnlfan su\fntc (i OOE-OOJ NA 
E11drin .1.!HtE-00-I NA J.IJOE-OOJ 
E11drl11 aldeliyde NA NA \.28E-002 
Emlrln ketone NA NA 
ga1n11m•Cl1lorda11c C..006-0115 UOE+OIIO 7.-IOE-!HJ] 
Hl.,ilachlor cpo.<,;lcle l,JOE-005 9.IOE+OIJO 
Mctho:-.ychlor 5.0llE-OOJ NA 

Metals 
•\ntlnmny -1.00E·OO-I NA :i.-156-001 
Mercury .1.00E-!Hl-1 NA H.-IOE-001 
Sodium NA NA 1.796+002 

-~otnl Hazant Quotient and Cnncet· Risk: 

(mg/kg) 

6.50E-002 
.t.OOE-002 
.t.OOE-Ofl.1 
9.59E-Oll2 

J.OOE-fHl3 
2.-IOE-tHl2 
2.rn1E-OO:l 
8.9-IE-ll02 
1.59E-f101 
2,oriE-110.1 

2.XOE-002 
-1...'WE+OOO 
lUOE-002 
2.6:'iE+(l()O 
.1.0XE+OOO 
-I WJE+llOII 
2.loE+<JOI 
1.9:1-6+00! 
1.-ICiE+Oll\ 
(i..556+()()() 
l,J9E+oo\ 
-I.J5E+!ll10 
7.nE-rnll 
-l.21E+000 
1.J5E+OOI 
-1.906-001 
l.lOE-002 

-1.0-IE+OO{) 
l.5.16+1100 
l.20E-002 

:i.67E+OOI 
1.806+00() 
X.27E+OOO 
2.786+()()() 
J.OCiE+OOI 
l.70E-002 

5.5-16+001 

1.JCiE-002 
J.12E-002 
.l.-lJE-002 
l.lJE,OOJ 
2.l9E-tHJJ 
2.%E-1Hl.1 
2.906-ll02 
l.72E-rnn 
1.6-IE-OOJ 
2.HXE-OOJ 
2.786-00J 
2.tJ9E-!l0.1 
J.J(iE-O!IJ 
-1.DE-flOJ 
J.896-110.l 
-1.J:iE-OOJ 
2.lHE•OOJ 
1.9.iE-OOJ 
l.6:iE-002 

!U5E-!10l 
9,576-002 
J.65E+002 

(mJ.(/kg-tlay) Quotient RI.~!. (1nWl<g-cl11r) Quotient n.i~k 
(Ne) (Car) 

19JE-0!18 

6.0!JE-007 

I.IC1E-01J6 

-1.HHE-Ofl(i 

2J•-IE-fl0(1 

IJJOE-006 

11:!E-OO.i 
l,H(iE-llOC. 

C,.88E-ll07 

.1.;'i(JE-005 

1.286-007 
-l.31E-009 

2.!l-lE-1101! 

.5.6flE-Oo8 
2 U-16-00H 

2.96E-1Hl8 

2.IXE-006 
.lJ6E-O!lfi 

8.0CiE-rnJ7 
7 856-007 
K •J16.oo7 

7.J IE-007 
I I 'E-rnJ7 

2.06E-007 
7.X2E-oo7 

2.IXE-0117 

5 (,6E-!J07 

J.19E-OIJIJ 
-I 1J.iE-Oll9 
5.-1%-009 
I.H:iE-010 

8.7-IE-O]O 

l.27E,009 

:iE-0!18 

1E-005 

26-00;i 

IE-Oo-1 

16-005 

26-1105 

IE-UOJ 

J6-00-I 
IE-IHJ-1 

JE-Oll-1 

5E-Oll5 

5E-ll0-I 

56-001 
IE-002 

2E-002 

C,E-(107 
(16-110(1 
7E-rio7 

.;E-OOX 
2E·OOIJ 

-IE-OIJlJ 
r,E-009 

-IE-007 

86-0IO 
2E-OIJlJ 
:!E-009 
JE-009 

IE-001J 

26-009 

9E-006 

(Ne) (Ciw) 

J.12E-009 

fr-l.1E-OOH 

1.2-IE-Oll7 

2 H.1E-ll07 

J.07E-O!J7 

:1-.-15E-006 
2.0llE-007 

7.J7E-OllX 

.1.85E-O!J(i 

l . .17E-0(>8 
-1.6.16-0]0 

2.196-{l()CJ 

(dHJE-Ofl'J 
2.19E-0119 

l.67E-009 

.1.17E-OOlJ 

2.HE-007 
Hi06-0117 

.?.OIE-1107 
1.966-007 
2.:!JE-007 

l.78E-oo7 
2.8:1-E-!HI~ 

5.1-IE-O!lX 
l.'J.'E-007 

1.-IIE-Ofl7 

7. 1J7E-OIO 
l.2-4E-fl09 
l.J7E-009 
-16.lE-lll I 

:!.IIJE-1110 

J.17E-OIO 

2E-!HU, 

2E-!Hl(i 

IE-Oll.i 

•)6,005 
:iE-0116 

2E-006 

IE-00-1 

.16-IHJ;li 
lE-005 

-IE-1105 

16-CHJ6 
-IE-007 

6E-fl06 

:iE,IHJj 

<,E~oo-1 
IE-OOJ 

2E-003 

IE-fl07 
IE-006 
2r:-rup 

IE-OtJ7 

2E-OIO 
➔ E-0111 

5E-OJO 
XE-Oto 

JE-(lJII 

-16-1110 

2E-006 
A.~mn111tlons for Future D11y Care Center Chiltl 

CS= EPC Surface Only CS= 
Assumptions fo1· Futurl! Duy Care C(•ntcr Atlull 

Ere Smfacc Ouly 
IR= IOU mg soil/day lR = 
CF= I E-006 kg/mg CF= 
Fl = I unltless Fl = 
EF = 219 days/year EF = 
ED= J ~cars ED= 
BW= 15 kg OW'"' 

50 mg soil/day 
IE-1J0(1 kg/mg 

I 1111hlcss 

AT(Nc)= 1095 dnvs AT(Nc)= 

-~~-----~--~-~~---------AT~(C=ar~}_-____ 2_;._55_0~d=a;~·s _______ ~AT(C11rJ= 
N01e: Cells in this I able were l11tent101111lly left blank due 10 n lack of lo.-.:iclt)' data. 

7 ycnrs 
7n kg 

2555 dnys 
25550 °d11ys 

NA= lufor111a1ion not uvnllable. 

p:\pll\projects\seneca\55971 ecc\Risk\SEAD-59\Human\1ngsoll.wk4 Page 3 of 4 
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TABLE A-13 
CALCULATION OF INTAKE AND RISK FROM THE INGESTION OF SOIL FOR SicAD-59 

CENTRAL TENDENCY (CT) 

Variables (Assumptions for Each Receptor are Listed at the Bottom)· 
cs = Chemical Concentration In Soll, Calculated from Soll EPC Data 
IR = Ingestion Rate 
CF = Conversion Factor 
Fl= p~act!on Ingested 

BWxAT 

O1·al Ca,•c,Slnpc 
Analytc IUD 0ml 

EPCft'nm 
Surface Soll 

EPCfrnm 
Total Solis 

Decision Document~ SEADs~:59 nnd 7l 

Seneca Al'my Depot Activity 

EF = Exposure Frequency 
ED = Exposure Dural!on 
BW = Bodyweight 
AT = Averaging Time 

Eri11ation for Hnz;ml Quotie111"' Chronic Daily Intake (Nc}/Rcferencc Dose 

EC]rnl!ion for Cn11cer Risk"'" Chronic Daily Intake (Car) x Slope Fnctor 
Equation for Total Lifetime Cnncer Risk "'Adult Coutributlon + Child Contribution 

--~~~~R~•=••=id=•=nt~(~A'cdc=u=lt~) ~~~~-.----~~-'"R""cs"'ic"'lc"'n.c..ct (Child) . : .H_t•sideul 
lntukc 11111.artl Cnntrihutlon Intake Hazard Confrlhution T11111I 

(mg/lq!-tluy) Quotient to Lifetime (rng/1,u-tlny) Quotient to I.ifctimc Lifrtime 
__ (mg/kg-day)_ (mg/k~g~-,~ln}~·J_-J __ (~"~'g_/k_g) __ ~(_n,~g/k~·g~•J __ ~(_Nc~•J ____ (~C_,c~rJ ______ C_',_m_cc __ 'r_R_is_k __ (\c) - - tt.~_ri ______ C1ml·cr llhl< __ C~~1_t~L·1:_H!:'k . 

Vol:itilc Organics 
Acetone 
Benzene 
Carbon disu!fi<lc 
Etln I bcuzcne 
:v1ci11r1 chloride 
;\lc\h)l ethyl kctoue 
Mcthylcuc chloride 
Toluene 
Xylene (lot11I) 
Trichloroclhcnc 

Scmivolatilc OrJ,tnnlc.~ 
1.2.-t-Trichlorobenzcnc 
2-:\ktliyl11apl11halcnc 
➔ -Mc1hylphc11ol 

Accnaph!heuc 
Accnuphthylcnc 
Amhrnccnc 
Bc111.o(n)anthracc11c 
Bc11zo(n)p~-rc11c 
81:111.o(b)!111ora1Uhe11e 
Bcu,.o( gl Ii )per:,·] enc 
Bcuzo(k)l1uoranthene 
bis!2-Eth)lhcx)!lphtlrnlatc 
But~ lbcnzylphlhalule 
Carba,.olc 
Chr:,scuc 
Dl-n-b111ylphthalatc 
Dl-n-oclylphthalatc 
Dibcnz(n.hJnnthraccnc 
Dibcnzofuran 
Dlethylphtlmlate 
Fluoranthenc 
Fluorenc 

. lndcnot l .2.J-cdlpyrcne 
Nnph1hulc11c 
P\1cn:111tl1rc11e 
Phenol 
Pyrcnc 

Pc.~!icltles 
-J...J.'-DDD 
U'-DDE 
-J..-t'-DDT 
.\ldriu 
:ilpha-BHC 
alplrn-Cl1\ordn11c 
Aroclor-125-1. 
l>cta•BHC 
ddta-BHC 
Dicldri11 
E11dos\llfan I 
E11dosnlran II 
E11clos11lfan sulfate 
E11drlu 
E11dri11 aldeh~de 
Euclriu ketone 
gnmma•Chlordm1e 
Hcptaclilor cpo:,ldc 
Mcthoxychlor 

Metals 

I.OOE-OOI 
:umE-OO] 
J IIOE-OfH 
l.llOE-001 

NA 
(dJOE-OOJ 
6.\lOE-mJ2 
2.llOE-001 
2.!lOE+lHlll 

NA 

l.OOE-002 
-UlOE-002 
5(HJE-mn 
(1.00E-002 

NA 
.l OOE-00[ 

NA 
NA 
:--;A 
N.-1 
NA 

2.llOE-01)2 
2.llOE·OOI 

NA 
NA 

l.!JOE-001 
2.!IOE-/Hl2 

NA 
NA 

8.00E-IJOI 
-UIOE-U02 
4.00E-002 

NA 
4.lJOE-1102 

NA 
C1.00E-OOI 
:uioE-002 

NA 
NA 

5.(HlE-OO-t 
.lOOE-1105 

NA 
(dHlE•ll05 
2.tHlE.1105 

NA 
NA 

5.0DE-005 
6.00E-OOJ 
(i.l!llE-OOJ 
(i OOE·OOJ 
J.OOE-004 

NA 
NA 

CdlOE-005 
l.JOE-005 
5.00E-OOJ 

NA 
2.9(JE-002 

NA 
NA 

l.JOE-002 
NA 

7.50E-OOJ 
NA 
NA 

I.IOE-002 

NA 
NA 
NA 
NA 
NA 
NA 

noE-001 
7 . ."HlE+OOO 
7.10E-OOI 

NA 
7.JOE.002 
l..tfJE-002 

NA 
2.00E-lHl2 
7.]0E-m)J 

NA 
NA 

LlOE+mJO 
NA 
NA 
NA 
NA 

7,.lOE-()(ll 
NA 
NA 
NA 
NA 

2..tllE-001 
J..tOE·OOI 
J .tOE-OO] 

I 70E+no1 
(i.JOE+OOO 
l.J!lE+IHlO 
2.!HJE+IIO() 
l.KOE+\HlO 

NA 
l.60E+OOI 

NA 
NA 
NA 
NA 
NA 
NA 

I.JOE+OOO 
9.\0E+OOO 

NA 

7.llJE-Oll] 

1.50E•Ofl] 

2.89E-OUI 
!U!2E•Olll 
l.22E+!IOO 
-1.70E+ll00 
-l.58E+rnio 
5 ~OE+IIOO 
l..tOE+OOO 
4.l5E+OOO 
Ci.WE-OU! 

l.20E+OOO 
4.5CiE+OOO 
2.51lE-OOI 

l.27E+OOO 
2.80E-UOI 

8.11(,E+OOO 
-1.ME-OOI 
.lJOE+OOO 
l.72E•OO\ 

-I 26E+OOO 

8.IJ8E+OOO 

l.86E·!I02 
2.89E-002 
J.WE-!102 
!.llXE·00.1 

5.IOE-IIOJ 

1.-l!IE•!l()2 
5.IOE·OO.l 

J.IJ!)E.rnlJ 
l.28E·002 

7.-WE•OOJ 

6.511E-O!l2 
-t.OOE-002 
-l-.!lOE-00.1 
9.5\JE-002 
.1.00E-OOJ 
2.-l-flE•002 
2.00E-OOJ 
X.9-l-E-002 
U\JE-!Hll 
2.0llE-00.1 

2.80E·002 
4.J\JE+{)(HJ 
8.JOE-002 
2.f15E+ll01l 
J.IIXE+O(HJ 
U:lJE+O(Hl 
2.IOE+OOI 
1.lJJE+OOI 
2 -1-()E-t-llll! 
(i.55E+OOO 
l.JlJE+OOI 
-l.15E+rnHJ 
7.71JE·OOI 
-l.21E+Ofl0 
2.l5E+OO] 
-I.\JOE-00[ 
1.IOE-002 

-1.0-l-E+!HJO 
J.5JE+OO() 
l.20E-002 

5J,7E+OO] 
J.XOE+(HJO 
8.27E+OOO 
2.78E+OOO 
J.OOE+OOl 
l.7!!E-!J02 

5.5-tE+OO] 

2.Y,E-002 
3.!2E-OD2 
J.-IJE-002 
1.DE-IJOJ 
2.llJE-003 
2.%E-OOJ 
1.'JOE•Oll2 
l.72E-OOJ 
I.C1-IE-OOJ 
2.88E-OOJ 
2.78E-OOJ 
2.lJlJE-OflJ 
J.J6E-OOJ 
4.IJE-OOJ 
J.89E·OOJ 
4.J5E-OOJ 
2.81E-OOJ 
LlJ5E-OOJ 
\.65E-On2 

4.IHlE-IHi.t NA Antimony 5.-15E-OO\ 8.558•001 
J.OOE-!104 NA Mercury 8.-IOE-OO\ 9.57E-002 

J.J-IE·O!l'J 

(,.87E-OOX 

1 . .12E•ll07 

5.5\JE-0!17 

.1JJ2E-!H!7 

l.1-tE-007 

H1lJE-006 

2.IJE-007 

7.88E-008 

-1-,l lE•rnlCi 

l.-t7E•IIOX 
-l-.95E-!l!fJ 

2 . .1-l-E-flOlJ 

r1.-IIE-fHllJ 
2.J.iE.1109 

1.7\JE-flOIJ 

'.U9E-009 

2.50E•Oll7 
].85E-o07 

2.15E•007 
2 !OE-007 
~.:rnE-w!i 

l.lJClE-007 
i.lllE-008 

5.5!lE•ll08 
2 OlJE-ll07 

5 X2E•fl08 

l 51E•!I07 

8.52E•OIO 
112E-001J 
l.-l-7E•Ofl9 
4 95E•OI I 

U➔E·O!O 

.~.JlJE-OIO 

(,E-1!01) 

2E-OO(i 

2E-O!l6 

2E-nll5 

'JE-005 
5E-006 

2E-U06 

IE-(m-1-

JE•OO.'i 
2E-oo5 

!E-006 
.j.[.(107 

(,E.005 

6E-OO-t 
IE-OOJ 

IE•llll8 
-IE•lll!J 

IE•llf)') 
2E-11o•J 

-lE•II07 

!E•007 

2E-OIO 
-IE-OIO 
5E•OIO 
8E-OIO 

JE-010 

J.l2E-<IOX 

r, -tlE-!107 

J -UE-ll05 
l.'J'JE-rnlCi 

7.J5E-007 

J.8-IE-005 

l..17E•Oll7 
.j r12E-01JtJ 

1.1 X\:-008 

5.'J8E-flOX 
2.18E-008 

l.67E.OOX 

2.JJE-006 
J.5\JE-006 

5.7-IE-007 
5 5'JE.oo7 
h .<5E-l111~ 

5.<17E-m17 
x31c,E.w1X 

!.--17E-!llt7 
5 5""E-!H17 

l.55E•007 

-l.1>3E-ll07 

2.27E•001) 

i.5'1E-1l09 
.1. 1JIE•009 
1..12E-OJO 

IE•l!O-t 

lE-005 

')E.orJ-t 
5E-Oll5 

2E·005 

IE-(HJJ 

•E-rni-t 
2E-Ofl-l 

-IE-r1n-t 

lf:-!105 
-IE-llO(, 

5E-1Hl.j 

(>E-OOJ 
IE•002 

.,r:.on7 

.ic.rn1(1 

5[-llll'; 

4E-!Hl8 
!E-!1(1 1> 

JE-(l(ll) 
--IE-(109 

lE-!Ul() 

.1E-ll07 

_'.'[.O[II 

1r:.r111•i 
[[.()!)') 

2[-00') 

XE•ll!O 

IE-rm•J 

r,r:.01,~ 

(,J°:-lHl6 
(,E-UI>'; 

-IE-ll01
) 

bE-11()1) 

2[.fl/l(1 

-l-E•11n7 

T-010 
~!: .(l(\IJ 

}[:.ll()l) 
J[.(l()l) 

NA NA Sodium ----------""-----=---'l_..7..'..9E,:_+c:0:::02'------"JC'..6C::5E,:.+.:-:Ol'"l2c._ __________________________________ ~.-----

Tot11l Hazard Quotient and Cancer Risk: 

Ncite: Cells in this table\\ ere intentionally left blnnk clue to a lack of toxicity dntn. 
NA= J11for111atlon not n\'allublc. 

p:\pit\projects\seneca\55971 ecc\Rlsk\SEAD-59\Human\lngsoll.wk4 

CF-
CS a 

BW
JRa 
Fl -
EF-
ED
AT(Nc)= 
AT(Cnr)= 

2E-003 2E-006 
As.sum11tinns l'o1· Future Rc:dtlcnl (Atlult) 

I E-_006 kg/mg 
EPC Surface 011\y 

70 kg 
Sil mg soll/day 

I unit\css 
2.14 dnys/year 

7 years 
2555 days 

25.550 days 

2E-002 6E-006 

CF
CSa 
13\V= 
JR
Fl -
EFa 
ED a 

As.~um11tions for Future Rcslclcnt (Child) 
IE-006 kg/mg 

AT(Nc)= 
AT(Cnr)= 

EPC Surface Only 
15 kg 

100 mg soil/day 
I nnitlcss 

2J-l- dnys/ycnr 
i years 

7.10 dnys 
25.550 days 

1>F>006 
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T.-\BLE .-\-14 

C..\LCl'L.-\ TIO:'i OF ABSORBED DOSE .-\:\D RISK FRml DER~I.-\L CO:\T.-\CT TO SOIL 

RE.-\SO:'i.-\BLE ~1.-\XnIV~I EXPOSl'RE (R,\IE)- SE.-\D-59 

Decision Document - SE.-\Ds~59 and 71 

Seneca Army Depot Activity 

Equation for lntak\! (mglg·d~l = cs .x CF\ SAX AF X ABS X EF ( ED 
BWxAT Equation for Hazard Quoth:nt = Chronic Dail~ Intake tScJ:Rdi.:n:nc,.: Dos..: 

\'ariabh:s j.-\ssumptions for Each R~cl.!ptor an: List~·d at th..: Bottom): 
CS= Ch,.:micnl Conc\!ntration in Soil. from Soil EPC Data 
CF = Conn:rslon Factor 
S.-\ = Surfac..: .-\r..:a Contact 
AF= .. \Jh..:r..:nc..: Factor 

ABS_~ _.~btort'il!?~=f:~~!-q.r 

EF = E.,posurl! Fn:qUl.lllC~ 

ED = E.\posur..: Duration 
BW = Bodyweight 
AT= A\,.:rnging Tim..: 

Equation for Canci:r Risk= Chronic Doil} lntal....: (Carl, Slop..: Factor 

----------- --- ------- -------- ------ - --------- ------ ------ ----------------------------------------

Analyte 

\'olatilc Organics 
.-\co:tono: 
8,:1120:no: 
Carbon disultid1.: 
Eth) I bl!IIZl!lll! 

~kth) I chlorido: 
.\.kth) I ,.;th) l kctono: 
.\.kthyl1.:n..: chlorid..: 
Toluo:n..: 
X)l..:n..: (total) 
Trichloroo:thenl! 

Semivotatile Organics 
1.2.➔ -Trichlorobenzi.:ne 

2-~kth) lnaphthah.:nc 
➔-.\.kthy!phenol 

Act:naphth..:ne 
Ac1.:naphth)·l1!n..: 
Anthmcenl! 
Bo:nzo{n)anthrnc..:n..: 
81!1lZ0{a)p)Ten..: 
B..:nzo(b )tluoranthl!no: 
B..:nzo(ghi lper;- knl! 
Bo:nzo{k )fl uomnthl!ne 
bis(2-Eth)·lh0.x) llphthalat..: 
But) lbenz) lphthalat-: 
Cnrbuzoli.! 
Chr;-senl! 
Di-n-but) lphthnlatl! 
Di-n-octylphthalatl! 
Dib..:nz(a.h )anthrncl!nl! 
Dibenzofuran 
Dh:thyl phthalati.! 
Fluoranthen..: 
Fluoren..: 
lndcno{ I ,2.3-cd)p)·ri.:t1..: 
Naphthalo:ni.! 
Phcnanthr..:n..: 
Phenol 
P}ri.:nc 

Pesticides 
4.-l'·DDD 
4.-1'-DDE 
-U-DDT 
Aldrin 
olpho-BHC 
alpha-Chlordan..: 
.·\roclor-125.J. 
bcta-BHC 
d..:lta-BHC 
Dicldrin 
Endosulfan I 
Endosulfan II 
Endosulfan sulfate 
Endrin 
Endrin aldehyde 
Endrin !Mone 
gamma-Chlordane 
Heptachlor cpo·-ddl! 
.\.lethox)chlor 

:\letals 
Antimon) 
~krCUI') 

Dermal 
RfD 

I OOE-llOI 
2.85E-0U3 
6 30E-0U2 

N.-1 
!'IA 

6.0UE-(1UJ 
5.88E-002 
~.lJ0E-001 
I SUE+00U 

N.-1 

l.0(JE-002 
.J.0UE-002 

S.-1 
6.00E-002 

S.-1 
3 0!JE-001 

N.-1 
N.-1 
N.-1 
:S:.-1 
N.-1 

l 0llE-002 
2.UUE-UOI 

N.-1 
NA 

9 00E-002 
N.-1 
~.-\ 
NA 

8.UOE-001 
.J. 00E-(102 
.J..00E-002 

N.-1 
4.IIUE-0112 

N.-1 
5.40E-UO\ 
3 00E-002 

:S:.-1 
N.-1 

l.!JOE-1104 
l.50E-005 

"" 6 00E-005 
I 80E-U05 

N.-1 
NA 

2 5oE-005 
6 00E-003 
6.0UE•003 
6 0UE-003 
3.00E-00-1 

N.-1 
N.-1 

6.00E-005 
l.31JE-005 
5.00E-003 

4 OIIE-004 
3.0UE-006 

Care. Slope 
Dermal 

N.-1 
3 05E•fJ02 

,.-1 
N.-1 

1 30E-002 
'.'iA 

7 65E-003 
N.-1 
,.-1 

I 22E-UCJ1 

NA 
,.-1 ,A 
N.-1 
N.-1 
N . .\ 

7.J0E-0fll 
!.83E---(JOI 
7.JIIE-1101 

,.-1 
7 3UE-002 
2.80E-002 

N.-\ 
2.00E-002 
7.3(JE-003 

,.-1 
NA 

7.30Eri-000 
N.-1 
N.-1 
N.-1 
~A 

7 JOE-OU\ 
NA 
'IA 
N.-\ 
N.-1 

Absorption 
factor 

I 2UE•IIOO NA 
\.JOE•0\111 'IA 
I JIIE•IIIJU N.-1 
3 4\IE•OIJI NA 

NA N.-1 
I 30E'f"()/Hl :-.SA 
2 22E+(l(l() 0,06 
1.8\IE+OIJO N.-1 

N.-1 :-SA 
3.20E---00I NA 

N.-1 'IA 
N.-1 NA 
:-1.-1 N.-1 
N.-1 NA 
N.-1 'IA 
NA N.-1 

l.30E+IJIIO N.-1 
!J.I0E ... flOO :-.SA 

:-1.-1 N.-1 

N.-1 
:-IA 

N.-1 
N.-1 

EPC from --~~---'C""u ... r"-r:"e1-c1t,_,Se.:i_,,te:...\:..-V__,.o,_rk ... e,_.r ____ ~_ ,
0

_F-:--u--:lc"u:,.re,:...,,h ... 1d ... uc,s_,,tr,;i•"l___,W-'--"'orc,:k"e"--r-=-__ 
Surface Soil Total Soils Absorbed Dose Hazard Cancer .~bsorbed Dose Hazard Cancer 

EPC 

_____ (mg{k~r) ~ Quotient Risk ____ J!!l~~J:-:~atl~-- __ Quotient Risk 
__ lrng,1g~ (mg/kgl _____ (:'ic) __ (Car)_____________ . _ J'.','1 ____ JCarl_ __ 

7.~9E-003 

I 50E•00I 

2 89E-U0I 
8.02E·U0I 
1.22E+000 
VOE•IJ\10 
➔ 58E ... 000 
5.20E+000 
I .J.!JE-000 
.J..15E_,_UUU 
6 60E-OO\ 

I 20E+000 
4.56E•OOO 
2.50E-00I 

i.2JE+Oll0 
2 8CJE-OOI 

8.06E•OOO 
4.66E-UOI 
3 30E-OOO 
1.72E-OOI 

.J..26E---000 

8 98E+OOO 

i.86E-002 
2 89E-002 
3.20E-002 
1.USE-003 

5. I0E-003 

UOE-002 
5.IOE-003 

3.90E-003 
l.28E-002 

HOE-003 

6.S0E-002 
4 OOE-002 
4.UUE-003 
9.59E·002 
3 IIOE-003 
2 -HJE-002 
2 00E-003 
8.94E-OU2 
I 59E-00I 
2 00E-003 

2.80E-002 
.J. 39E+000 
8.J0E-002 
2.65E-.-000 
3 08E·OOU 
➔ 89E+UOU 
2.HlE-001 
l.93E•OUI 
2..J.6E-r001 
6.55E-(1(J0 
1.39E•OU\ 
.J. 15E+000 
7.79E-00\ 
4.2\E•OllU 
2.15E ... 00I 
4.90E-OO I 
l.lOE-002 

4.IHE•OUll 
3.53E+000 
l.20E-OU2 

5.67E ... 001 
3.S0E+000 
8 27E+000 
2.78E+OOO 
3.06E+00I 
1.JOE-002 

5.5,lE+00I 

2.36E-002 
3 12E-OD2 
3A3E-002 
l.\JE-003 
2. \9E-003 
2 96E-003 
2.9UE-OU2 
I. 72E-OUJ 
I 64E-OU3 
2 88E·003 
2.78E-OOJ 
2.99E-003 
3.36E-003 
4.IJE-003 
l.89E-003 
4.J5E-003 
2.8 I E-003 
1.95E-003 
1.65E-002 

;,45E-OOI 8.55E-OO\ 
8.➔0E-00\ 9.57E-002 

Contact to 
Onsite Soils 

\'ot Applicable 
for Future 

Industrial Worker 

Sodium N_A __ N~-- ___ -·---- _ NA __ -~l~.7~9E~+~0~02~----"3~.6~5E~+~0~02~--- ---------------~ 

T9tal Haz_~rc!_Quotient and Cancer Ris~: ~----

-Nati.: C1.;llsin- tliiStab1~\, ..:rl! intcntio~aii) kft -blank d;I! to a lack~of to-.:icit) data. 
:\'A= Information not a\ailable. 

NQ NQ 
Assumptions for Current Site Worker 

CS = EPC Surface Onl'" 
CF= l.OOE-006 kg/mg . 
SA= 5800 cm2 
.-IF= I mg/cm2 
EF = 20 days/yt)ar 
ED= 25 yc:us 
BW= 70 kg 
.-IT(Nc)= 9125 days 

---~-- ________ AT (Car)= ____ 25550 da,s ________________ _ 

• CSEP.l. Rl!gion 2 rt:comm..:nds quanti~ ing dcmtal i.!xposurl! only for cadmium. arsl.!nic. PCBs. dioxins/furnns and pentachlorophcnol. sine..: absorption factors arl! not a, ailabll! for othl!r chemicals of concl!m 
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TABLE .\-1-1 
C-\LCL'L\TIO:-i OF ABSORBED DOSE AXD RISK FRml DEIOUL COYfACT TO SOIL 

REASO:-i.\BLE ~1.-\Xl~IDI EXPOSLRE (R~IEJ - SE.-\.D-59 
Decision Document - SEADs-59 and 71 

Seneca Army Depot Acth·lty 

cs; CF x S~\ .x AF x .-\8-S x 'tF-_~ED 
B\\'x.-\.T !:quation for Hazard Quotknt = Chronic Dail~ lntaki.: (:-.:c),'Ri.:fon:nci.: Dosi.: 

Variabks (Assumptions for Each Ri.:ci.:ptor ar..: Listi.:d at thi.: Bottom) 
CS= Cl11.:mical Conci.:-ntrntion in Soil. from Soil EPC Data EF ""' Exposuri.: Fri.:qui.:nc~ 

ED = E.xposun: Durntion 
BW = Bod~ ,\i.:ight 

Equo.tion for Canci.:r Risk= Chronic D,1il~ lntaki.: (Car)\ Slop..: Factor 
CF= Comi.:rsion Factor 
S.-\ = Surt'nci.: Arca Contact 
.-\ F = .-\dhi.:ri.:ncl! Factor 
.\OS= .-\bsoqitj_q_n_f~i;~qr ___ --===a.··""""...:.:::.=c,~ ,=. ... ~ 

.-\nalytc 

Volatile Organics 
.-\ci:ton,: 
B..:nz,:11,: 
Carbon disulfid,: 
Eth;-1 bi:nzi:nr.: 
\kth;-1 chlorid.: 
\.kth;' I .:th;> I kr.:ton.: 
\!.:th;' li:ni: chlorid,: 
Tolu,:n,: 
X:kn,: (total) 
Trich!oro.:thi:nr.: 

Scmivolatile Organics 
1.2. ➔ -Trichlorob..:nz..:nr.: 

2-;-...kth;-lnnphthalr.:n..: 
-t-~kthylph..:nol 
Ac,:naphthr.:n..: 
Acr.:naphth;- lr.:nr.: 
.-\nthrnc..:nr.: 
B..:nzo(a)anthrnc..:nr.: 
Bl!nzo{a)p;' r,:n,: 
Bl!nzo( b )fluoranthr.:n..: 
81.cnzo(ghi )pi:~ kn..: 
8,:nzo(k )fluoranthr.:nr.: 
bis(2-Ethylhr.:x;- !)phthalati: 
But;- lb..:nz;- lphthalatr.: 
Cnrbazok 
Ch~s,:n,: 
Di-n-but;-lphtha!ntl! 
Di-n-oct;- lphthalati.: 
Di b..:nz(n.h )anthmci.:ni.: 
Dibi..:nzofuran 
Dir.:thyl phthalat,: 
Fluomnthi.:nc 
Fluori..:nc 
lnd.:no( 1.2.3-cd)p;- r,:ni..: 
"'.\laphthalcnr.: 
Ph,:nanthri:nc 
Phi..:nol 
Pyrcn,: 

Pesticides 
-1. ➔ '-DDD 

U'-DDE 
-IA'-DDT 
.-\ldrin 
,1lpha-BHC 
alpha-Chlordan..;-
.-\roclor-125-l 
bi.:rn-BHC 
d,:lta-BHC 
Dkldrin 
Endosulfon I 

Endosulfo..n II 
Endosulfon sulfot..: 
Endrin 
Endrin alddt;-dc 
Endrin ki.:ton,: 
grunma-Chlordanc 
Hcptachlor ..:poxid..: 
\-1..:thox~chlor 

Dermal 
RID 

l OOE-00! 
2.85E-003 
6.3UE-(JU2 

N.-\ 
N.-\ 

6 UlJE-UU! 
5.88E-002 
2 OOE-001 
l .80E+O{J0 

N.-1. 

I .OOE-002 
-I-.OOE-002 

N.-\ 
6.00E-(J02 

N.-1. 
3.0UE-(J()l 

N.-1. ,.-\ 
,.-\ 
,.-\. 
'.'i.-\. 

I .OOE-002 
2.00E-001 

NA 
N.-\ 

9.0CJE-002 
N.-\ 
:-1.-\ 
,A 

8 IIIIE-110\ 
➔ .OOE-002 

-UJOE-002 ,.-\ 
➔ OOE-002 

'.'i.-\ 
5.-lOE-001 
3.00E-002 

N.\ 
NA 

I OOE-00-l 
l.50E-005 

'.'i.-\. 
6 U0E-005 
I 80E-005 

,A 
'.'JA 

2.50E-005 
O.OOE-003 
6.IIOE-003 
6.IJUE-1103 
3 OOE-00-l 

N.-\ 
NA 

6.00E-005 
l.JOE-1105 
5.00E-003 

➔ .OOE-011.j 

3 OOE-1106 

Cnrc, Slope 
Dermal 

N.\ 
3.05E-002 

N.-1. 
N.-1. 

l.3UE-002 
N.-1. 

7.65E-003 
NA 
NA 

l.22E-002 

N.-\ 
,A 
,A 
NA 
,A 
N.-1. 

7 3()[.(J()[ 
l.83E•IJOI 
7 30E-UOI 

N.-\ 
7.JOE-002 
2.80E-U02 

,.-1. 
2.00E-002 
7 JOE-1103 

'.'JA 
:-1.-\. 

7.30E+OOO 
NA 
N.-1. 
N.-1. 
N.-1. 

7.JOE-1101 
NA 
N.-\ 
N.-1. 
N.-1. 

l .20E+OOO 
I 70E•OIIO 
l.70E•OOII 
3.-1-0E+OO\ 

N.-1. 
l.30E+OOO 
2 22E-OOO 
l.811E•IIIIO 

NA 
3.lOE---00\ 

N.-1. 
N.-1. 
N.-1. 
N.-1. 
N.-1. 
N.-1. 

l.311E+OOO 
9. HJE+OOO 

NA 

NA 
NA 

Absorption 
Factor 

AT= A\eraging Timi.: 

EPC 
Surfncc Soil 

EPC from Future_Const1_411ctio11 \Yorker 
Total Soils Absorbed Dose Maznrd Cancer 

__ {~g/kg_-day) _ Quotient Risk 
_ (unitlcss) ___ (rngfkg) _ . ___ (~1)g/1'g)_ _ _(N~)_ (_Car). 

NA 6 50E-Oo2 
N.-1. -I-.OOE-002 
,A -1- OOE-003 
N.-1. 9.59E-OU2 
N.-1. 3 OOE-003 
N.-1. 7 29E-003 2 -lOE-002 
N.-1. 2.00E-003 
NA 8 9-IE-0112 
N.-\ U9E-OOI 
NA 2.UOE-003 

:S..-\ 2 SOE-002 
NA l.50E-OOI -t.39E+OOO 
NA 8 3UE-002 
NA 2.89E-OUI 2.65E-i-OOO 
N.-1. 8.02E-OOI 3 08E•OOIJ 
'.'i.-\. l.22E+OOO -l 89E•OOO 
NA .j 70E•OOO 2 IOE ... O(Jl 
N.-1. -t.58E-i-000 I 9JE•OOI 
:-1.-\. 5.20E ... OOO 2 -16E+OO I 
Is.-\ l -tnE-uou 6 55E ... LHHJ 

l's.-\. -t 15E-OOU I 39E ... OUI 
N.-1. 6.60E-OO\ -l-.15E ... OOO 
'.'i.-\. 779E-001 
N.-1. l .20E-OOO -l-.21 E+OUO 
NA .j_56E•OOO 2.15E---OOI 
N.-1. 2.50E-OOI -I 90E-OOI 
N.-1. l.lOE-002 
N.-1. l.27E+OOO -l-.O-lE-i-000 
NA 2.SOE-001 3 53E---(J00 
N.-1. \.20E-002 
N.-1. 8.06[+000 ;.67E•OO\ 
N.-\ ➔ .66E-OO\ 3.SOE-i-000 
NA 3.30E-OOO 8 27E+OOO 
NA l.72E-OIJ\ 2.78E•OOO 
N.-1. -l- 26E+O(J0 3.06E+OOI 
N.-1. I lllE-1102 
N.-1. 8.98E+OIIO 5.5-tE+OOI 

N.-1. 1.86E-0112 2.36E-002 
N.-1. 2.89E-002 3.!2E-002 
NA 3.20E-002 3.-13E·U02 
N.-1. l.08E-003 I.IJE-003 
N.-\. 2.!9E-003 
NA 5.IOE-003 2 96E-(J03 

0.06 2.90E-002 9.87E-fl(J8 l.-llE-U!J9 '.'E-t10J 3E-rn14 
NA I 72E-OIIJ 
NA 1.6➔ E-OOJ 

:-IA 2.88E-00J 
:-1.-\. \ . .jOE-002 2.78E-003 
NA 5. IOE-003 ,.99E-OOJ 
N.-1. 3.36E-003 
:-1.-\ 3.90E-003 -t.13E-003 
N.-1. USE-0112 J.89E-OIIJ 
N.-1. ➔ JSE-003 
N.-\ 7. ➔0E-003 2 8\E-003 
NA l.95E-003 
NA l.65E-002 

N.-1. 5.-t5E-OOI 8.55E-011\ 
N.-1. 8. ➔ 0E-001 9.57E-002 

~Ietals 
AntimOll} 
~li..:rctH) 
~~tjju'!'_ N.-1. N.-1. 1.79E•Oll2 3.65E+002 --·-- NA----~=---~=--~~~~"-~=~~----

_Total Hazar~Quotieut_aud Cancer _,_,Rc,lse-k._: _____________________ SE-003 3E-009 
Assumptfo~s fo~ Future C~nstructio~ Worker 

CS= EPC Surfac,: and Subsurfaci.: 
CF= 1.0UE-0116 kg/mg 
SA= 5800 cm2 
AF= I rng/cm2 
EF = 250 da;- s/~ ,:ar 
ED= I y..:ars 
BIV= 70 kg 
AT (Ne)= 365 days 

------~AT(Car)_= _____ 25550 __ da_~s ________ ·---

:--:.-\= lnfonnation not a, ailnbli.: 

Fu_ture TressRasser Child 
- .-\bsorbed Dos;- - Hazard Cancer 

____ (mg/k_g:-day) ______ Quotient Risk 
1,c)_ (Car) 

2 .:'.llE-008 I 57E-fl09 IE-uOJ 3E-OP9 

I E-003 3£-009 
Assumptions ror-F~tITTCTresspasser Chili 

CS= EPC Surface Onh· 
CF = l.lllJE-006 kg/mg . 
SA= 4625 cm2 
AF= 1 mg/cm2 
EF = 50 days/yt!ar 
ED= 5 }Cars 
BW = 511 kg 
AT{Nc)= 1825 da;-s 
AT(C~r)_= ____ 25550_da\S _ 

• IJSEPA. R..:gion 2 r..:conun..:nds quantifying d\mnal c.wosurc onl} for cadmium, arsenic. PCBs. dioxins/furans and p..:ntachlorophi:nol. sine,: absorption factors arc not a, a.ilabl,: for othi:r ch..:rnicals of conc..:m. 
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TABLE .-\-14 

CALCL'L.-\TIO;\' OF ABSORBED DOSE .-\:\D RISK FRml DER.\IAL CO;\'T..\CT TO SOIL 

REASO:\ABLE ~IAXDIU~I EXPOSt:RE (R~IE) - SEAD-59 
Decision Document - SEADs-59 and 71 

Seneca Army Depot Activity 

CSxCFxS..\x..\F,-,BS, EFxED - . . -
Bl\', .-IT Equation for Hazard Quotient:=:: Chronic Dally lntnh: {~c)1Rderence Dose 

\'ariabk:s (Assumptions for Each Receptor arc Listed at th..: Bottom): 
CS= Chemical Concentration tn Soil. from Soil EPC Datu 
CF= Comcrsion Factor 
SA = Surface Arca Contact 
AF = Adh,.;nmcc Factor 

ABS = ,.\~~orpn~~-_f~~~~~ __ 

Analyte 

Volatile Organics 
.-\c,.;ton..: 
B1mz,.m..: 
Cuban disulfide 
Etln I bcnz<.!nl.! 
.\k(hyl chloride 
.\ktll\ I ctln I kdon..: 
~kth; kni.: ·chloride 
Tolu..:n..: 
X~knc (total) 
Trichloror.:thl!nr.: 

Semivolatile Organics 
1.2 . ..J-Trichlorobenzene 
2-.\.kth~ [naphthalene 
..J-.\.kth~ \phenol 
Acenaphthcnc 
Accnaphth~ knc 
,.\nthraccne 
Bcnzo{a)anthraccnc 
Bcnzo(a)p~ rcnc 
Bcnzo( b )fl uornnthcnc 
Bcnzo(ghi )p!.l!;- kne 
Bcnzo(k )fl uoranthcnc 
bis(2-Eth~ lhcx~ l)phthalntc 
But~ lb!.lnz., lphthalatc 
Carbazoh: 
Clmscnc 
Di-1~-butylphthalate 
Di-n-oct) lphthalatc 
Dibcnz(a.h Janthraccnc 
Dibcnzofuran 
Dicthyl phthalate 
Fluoranthenc 
Fluorenc 
Indeno( 1.2.3-cd)pyrene 
;.Japhthalcnc 
Phc1Kt11thrcnc 
Pln:nol 
Pyrcnc 

Pesticides 
H'-DDD 
-l.-J'-DDE 
H'-DDT 
Aldrin 
alpha-BHC 
:i.lpha-Chlordane 
.\roclor-125..J 
beta-BHC 
ddta-BHC 
Dkldrin 
Endosulfan I 
Endosulfon II 
Endosulfan sulfate 
Endrin 
Endrin aldehyde 
Endrin ketone 
gamma-Chlordane 
Heptachlor epoxidi.: 
.\.lcthox~ chlor 

~letals 
Antirnon) 
\krcu1;-

Dermal 
Rffi 

( ll)_g~g~d~~ _) ___ -

I.00E-001 
2.X5E-003 
6.3UE-U02 

NA 
'.'IA 

6.00E-001 
5.88E-002 
2 00E-001 
l.80E+000 

N.-1 

l .00E-002 
..J.00E-002 

NA 
6 U0E-002 

NA 
3.00E-001 

:-1.-1 
NA 
NA 
N.\ 
NA 

I.0UE-002 
2.00E-U0I 

NA 
NA 

9.(JOE-002 
NA 
:-IA 
NA 

8.00E-001 
.J.00E-002 
➔ .uUE-002 

NA 
..U0E-002 

NA 
;.➔0E-001 

3.00E-002 

N.-\ 
NA 

l.00E-00-l 
l.50E-005 

NA 
6 00E-005 
l.80E-0U5 

NA 
N..\ 

2.50E-005 
6.00E-003 
6.00E-00J 
6 00E-003 
J.00E-00-l 

NA 
NA 

6.00E-005 
I.J0E-005 
5.00E-003 

.J.00E-00-l 
3.U0E-006 

Sodit!!Jl ----__ ____l/,~ 

Care. Slope 
Dermal 

(mg/kg-day):~ 

N.-1 
3.05E-002 

NA 
N..\ 

I 30E-002 
NA 

7_65E-003 
NA 
:-/A 

I 22E-002 

NA 
;;A 
:-/A 
NA 
NA 
N.-1 

7 30E-0UI 
1.8JE+00I 
7.J0E-U0I 

:-/,\ 
7.30E-0U2 
2.S0E-002 

NA 
2.0UE-002 
7.J0E-003 

NA 
N..\ 

7.J0E+000 
NA 
NA 
NA 
NA 

7.30E-00I 
NA 
NA 
NA 
NA 

1.20E+000 
170E+000 
170E+00U 
3...\0E+00I 

NA 
1 JoE,ooo 
2.22E ..... 000 
I.S0E+000 

NA 
3.1.0E+00I 

N.-1 
NA 
NA 
NA 
NA 
NA 

l.30E+000 
9.I0E+000 

NA 

NA 
NA 
N.~ 

T~ta_l_ l~nzard_Quo~ient and Cancer Risk: 

EF :=:: E,posure Frcqu~nc~ 
ED ""' E.,posuriJ Dumtion 
8\V :=:: Bod) weight 
AT :=:: A,waging Timi! 

Equation for Cancer Risk= Chronic Dail~ Intake (Car) x Slope Factor 

Absorption 
factor 

EPC 
Surface Soil 

EPC from Future Day Care Center Child Future Day Care Center Adult 
Total Soils Absorbed Dose Hazard Cancer Absorbed Dose Hazard Cancer 

__ (m~g:dav> ... Quotient Risk ----·~g:d,1y) __ Quotient Risk 
(mg/kg) ____ (Ne) ___ (Cnr) ________________ (Ne) ____ (Car) ___________________ _ 

NA 
NA 
:-IA 
NA 
NA 
:-/A 
:-lA 
:-IA 
NA 
NA 
;;A 
NA 
NA 
NA 
NA 
NA 
NA 
:-/A 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

N.-1 
NA 
NA 
NA 
NA 
NA 

0 06 
NA 
NA 
NA 
:-lA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

7.:!9E-(J03 

l.50E·00I 

2 SSE-IHJI 
8.02E-00I 
l.22E+000 
-l 70E•U00 
-USE+000 
5.20E+000 
I ..J0E ... UUO 
..J.15E+U00 
6.6IJE-00I 

l .20E+000 
-l.56E•000 
2.50E-00I 

l.27E+000 
2.S0E-001 

8.IJ6E+000 
-l.66E-IJUI 
3.30E+000 
l.72E-00I 

..J.26[+()00 

8.98E..-000 

l.86E-002 
2.89E-002 
3.20E-002 
I.0SE-003 

5.I0E-UU3 

I . ..J0E-002 
5.IUE-003 

J.90E-003 
l.28E-002 

7 . .J0E-003 

6.50E-002 
-l.00E-002 
-l.00E-003 
9.59E-002 
3.IJ0E-003 
2...\0E-002 
2.00E·003 
8.9.JE-002 
l.59E-0UI 
2.UUE-003 

2.S0E-002 
-l.39E•0IJ0 
8.J0E-002 
2.65E ... OOO 
3.08E+000 
-l.89E,IJU0 
2.IUE•IJ01 
l.93E..-00I 
~...\6E+00I 
6 55E ... OOO 
l.39E+00I 
..J.15E+000 
7.79E-00 I 
UIE•000 
2.15E ... 00I 
.J.90E-00I 
1. I0E-002 

-l.0.JE+U0U 
3.53E+000 
l.20E-002 

; 67E•00I 
3.80E+000 
8.::!7E ... 000 
2.78E+000 
J.06E•00I 
1.70E-0U2 

5.5..JE+00I 

2.36E-002 
3.12E-002 
3...\3E-002 
I.IJE-003 
2.19E-003 
2.96E-003 
2.90E-002 
1.72E-003 
l.6.JE-003 
2.88E-IJ03 
2.78E-003 
2.99E-003 
3.36E-003 
.J.IJE-003 
3.89E-003 
.J.J;E-003 
2.SIE-003 
l.95E-003 
l.65E-002 

NA ;_.J5E-U0I 8.55E-0UI 
NA 8.-J0E-U0I 9.57E-002 
NA l.79E+002 3.65E+002 

-----------------~-~---~~-'-N'-"Q'c-----='Nc"Q~--~-- NQ NQ 
Assumptions for Day Care Center Child Assumptions (or Day Care Center Adult 

cs= 
CF= 
SA= 
AF= 
EF= 
ED= 
BW= 
AT (Ne)= 
AT(Car)= 

EPC Surfncv Onh· 
I.00E-006 kg/mg . 

2190 cm2 
I mg/cm2 

250 da\"s/war 
6 yvars· 

15 kg 
2190 daYS 

25550 da~-s 

cs= 
CF= 
S.-\= 
AF= 
EF= 
ED= 
BIV= 
AT(Nc)= 
AT(Car)= 

EPC Surfact.! Onh· 
1.00E-006 kg/mg . 

5800 cm2 
I mg/cm2 

250 da\"s/\"ear 
25 yc~rs· 
10 kg 

9125 da~s 
25550 da,-s 

:\otc. C'~lls-i~ ihis table \\t.!re inte-ntionill\tcttblru1kduc to a lack Or toxicit\" data. 
~.-\= lnfomrntion not a, ailable. · · 
• USEPA Region 2 recommends quantifying dennal exposure onl~ for cadmium. arsenic. PCBs. dioxins/furans and pt.mtachlorophcnol. since absorption factors nn.i not a, ail able for othcr chemicals of concern. 
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TABLE A-14 

C.-\LCCL..\TIO:'i OF ABSORBED DOSE .-\:'ID RISK FRml DER~I.-\L CO:'iTACT TO SOIL 

REASOi'i..\BLE ~1.-\Xl~IDI EXPOSCRE (R~IE) - SE..\D-59 

Decision Document - SEADs-59 and 71 

Equation for Inlakr: (rng:kg-dnyl = -- cs\ cF .,-s.~ :~~F -~ .-10s ·; EF:,·Eo 
Bl\' x ..\T 

\'ariablo.:s (Assumptions for Each Ri.:ci:ptor :ur: Listi:d at thi: Bottom): 
CS= Chi:rnicnl Conci:ntrntion in Soil. from Soil EPC Dato. EF = faposun.: Fri:qui.:nc~ 
CF= Con\i:rsion Fnctor ED = Exposun! Duration 
S.-\ = Surfacr.: Ari:a Contnct BW = Bod~ wdght 
AF= :\dhi.:ri.mcr.: Fnctor AT= :\\..:raging Timi.: 

AQS = APsomtion_ Fncto_r-==----=-=--=.- =-- _ -"""C'"==---=---"==-'-----=c--====--·~~~~ 

Seneca Army Depot Activity 

Equation for Hazard Quotii:nt = Chronic Dnil) lntnhi: (Nc),Rdi:rl.!nci.: Dosi.: 

Equation for Contribution to Lit~timc Cnnci:r Risk= Chronic Dail~ lntaki.: (Car) x Slopi.: Factor 
Equation for Total Lifotimi: Canci:r Risk= Adult Contribution+ Child Contribution 

04/19/01 

Dermal 
RrD 

Cure. Slope Absorption EPC EPC from '~---~R=••~id~•=u~t~(A=du=l~t)~----~-----R=•s=id=•=n=t~(C=hi=ld~)~-----~R=•=s=id=•=n~t~ 
Annlyte Dermal Fnctor Surf nee Soil Total Soils lntake Hazard ontributio Intake Hazard Contribution Total 

.. _ ( 111 g.}g :<la ~:L~tJ g~ g :4'1 ~:t' --(l~~itl.t:ss_L . _(n~g,'Jsg)_ ___ (_mg/kg_) 

\'olatile Organics 
Aci.:toni.: l OOE-OUI N.\ NA 6.SOE-002 
Bi.:nzi.:ni.: 2.85E-003 3.05E-002 :-;.-1 -l-.OOE-002 
Carbon disulfidi.: 6 30E-002 :-1.-\ NA -kUOE-003 
Ethyl bi.:nzi.:ni.: NA N..\ NA Q.59E-002 
.\li.:th~ I chloridi.: NA UOE-002 N..\ 3.IJIJE-003 
\kth~ I i.:th~ I ki.:toni.: 6.(IOE-001 NA N..\ 7 2QE-OOJ 2. ➔oE-002 

:-.li.:th~ li.:ni.: chloridi.: 5.88E-002 7.65E-003 N.\ 2.00E-003 
Tolui.:ni.: 2 OOE-001 NA NA X_q..J.E-002 
X~ li.:ni.: (total) 180E•IJUO N..\ 'IA I 59E-OOI 
Trichloroi.:thi.:ni.: N..\ 1.22E-002 NA 2.00E-003 

Semivolatile Organics 
I. 2 . ..J.-Ttichlorobi.:nzi.:111! l.OUE-002 N..\ \J..\ 2 80E-U02 
2-:-.li.:th~ lnaphthakni.: ..J..OOE-002 NA NA I 50E-OUI ..J..39E-OUO 
..J.-\kth~ lphi.:nol NA :,.;.-1 :,.;.-1 8 30E-OU2 
.-\ci.:naphthi.:ni.: 6 OOE-002 :--:.-\ NA 2 89E-fllll 2 65E .... i!OO 
:\ci.:naphth~ !i.:ni.: N..\ :--:A N..\ 8.U2E-00l 3 OSE-000 
.-\.nthraci.:ne 3.(JUE-OUI NA N..\ l .22E+OOU ..J. 89E-0(JO 
Bi.:nzo(a)anthmcene '.'/..\ 7.3/IE-UUI NA ➔ 70E-tJOO 2_lOE-OOI 
Bi.:nzo(a)pyri.:ne 'IA I 83E+OOI NA ..J..58E+UOO 1.9JE-OU! 
Bi.:nzo(b ltluorantheni.: NA 7 JUE-DOI N..\ 5_20E+000 2_➔ 6E~oo1 

Bi.:nzo(ghi )pi.:r~ li.:ni.: N.\ N.\ NA I ..J.OE-UOO 6 55E-O(JO 
Benzo(k)fluoranthcne NA 7 3(JE-(J(J2 N..\ ..J..15E+(JOO I.JYE•OOI 
bis(2-Eth) !hex~ I )phtha I .IJOE-002 2 80E-002 N..\ 6.60E-OOI -l-_15E+OOO 
But~ lbi.:nz) !phthalatc 2.00E-001 ,A NA 7.7llE-001 
Carbazok: NA 2.0UE-002 N..\ l.20E-dJOO <2IE~OOO 
C'hl)si.:nc N•\ 7.30E-003 NA ..J..56E--.OOO 2.15E-OOI 
Di-n-but) lphthalati.: Q_(JOE-fJ02 N..\ N..\ 2.50E-fJOI ..J. 90E-OOI 
Di-n-oct) lphthalati.: N..\ N..\ N..\ I. IOE-002 
Di bi.:n z( a. h )an th r;ici.: ni.: N..\ 7.JllE+(JOO NA 1.27E+OOO .J.04E~ooo 
Dibi.:nzofura.n NA C'i..\ N..\ 2 80E-OOI 3 53E+OOO 
D.ii.:thyl phtha!ati.: 8.IJOE-001 N..\ N..\ 1.20E-002 
Fluornnthi.:ni.: 4.IJIJE-002 NA NA 8.06E•IJIJO 5.67E+OO\ 
Fluorcni: .J IJIJE-OU2 \JA N..\ .J 66E-IJIJI 3.SOE+OIJIJ 
lndeno( 1.2.3-cd)p) rcni.: NA 7.30E-(JOI N..\ 3.30E+O(JO 8 27E-OOO 
Naphthnli.:ni.: ..J..OOE-002 NA N..\ I .72E-IJIJI 2.78E+OOO 
Phi:nanthri.:ni.: N..\ NA \J..\ ➔ .26E--1--{JOO 3 06E•OOI 
Phenol 5...J.OE-001 C'i..\ N..\ l.70E-002 
P)rcne 3.IJOE-IJU2 N..\ N..\ 8.98E+OOO 5.5..J.E+OOI 

Pesticides 
.J..J'-DDD NA l.21JE•IJIJO N..\ l.86E-002 2.36E-002 
.J . .J'-DDE N..\ I 7UE•IJOIJ NA 2 89E-002 3.12E-002 
.J..J'-DDT I.OOE-OIJ.J I 7(JE-r-OOU N..\ 3.20E-002 3 ..J.3E-002 
Aldrin l .50E-UU5 3...J.OE-001 N..\ I IJSE-003 I IJE-003 
alpha-BHC NA ~A N..\ 2_J{)E-O(J3 
alpha-Chlordane r1 Of.lE-005 I 3UE..,..OOO N..\ 5. IOE-003 2 96E-003 
.-\roclor-125➔ l.XUE-005 2 2~E..,..OOO 0.06 2.9!JE-OfJ2 
bi.:ta-BHC N..\ l.81JE+OOU N..\ I. 72E-003 
di.:lta-BHC NA NA NA I 64E-11IJ3 
Dii.:ldrin 2.50E-005 3 20E ... OOI NA 2.88E-003 
Endosulfan I 6.0!JE-003 N..\ NA l...J.OE-002 2_ nE-003 
Endosulfan II 6 OOE-003 N..\ N..\ 5. IOE-OfJ3 2 99E-003 
Endosulfan sulfati.: 6.00E-003 C'JA NA 3.36E-003 
Endrin 3.00E-00-l- NA N..\ 3.90E-003 ..J. 13E-003 
Endrin aldi.:hyde NA NA N..\ 1.28E-002 3 89E-OOJ 
Endrin ki.:tonc NA NA NA ..J..35E-003 
gamma-Chlordane 6.0IJE-OO; 1.30E+OOO N..\ 7 . .JOE-003 2.SIE-003 
Hi.:ptachlor i.:poxide l.30E-005 9 IOE+IJ00 N..\ 1.95E-003 
:-.li.:thox) chi or 5.00E-003 N..\ N..\ I 65E-002 

:\letals 
.-\ntimon) .J.IJIIE-004 NA N..\ ;,.J;E-001 8.55E-OOI 
\krcur:, 3.00E-006 NA N..\ 8 4IJE-IJOI 957E-OIJ2 
So_.9ium -·----- - N..\ ---- N..\ \J..\ I. 79E+002 3.65E+002 

J'o~1I )lazarcLQuo~ient_ and <;::ancer Risk: 

Cdls in thiS t3ble ,,ere intl!ntionally ·li.:ft bl~k dui.: to a-lack oftoxicit~ data. -
~A:c: lnfonnation not a, ailabl~. 

____ .(mgl~:Jay) ___ Quotient to Lifetime _ (!n_g/kg-day) _____ Quotient to Lifetime Lifetime 
(Ne) _____ (C~r) __ -~aflcer_Risk_ (:\"c) _(Car) _ C_a_n£~~ Ri~k _ Cancer R_lsk 

NQ 
_ ~-______ Assumptions for Resident (Adult) 
CF= I E-006 kg/mg 
CS= EPC Surface Onl:, 
BW= 70 kg 
SA= 5.800 cm2 
AF= I mg/cm2 
EF = 350 da:, s/yl.!ar 
ED= 2..J. ~i.:ars 
..\ T !Ne)= 8. 760 days 

CF= 
cs= 
BW= 
S..\ = 
..\F = 
EF = 

:'IQ 
Assumptions for Resident (Child) 
-- I E-006 kg/mg --

EPC Surface Only 
1; kg 

2.300 cm2 

ED= 
..\T(Nc)= 

AT (Car) = 25.550 Jays --~-~AT (Car)= 

I mg/cm2 
350 da)s/yi.:ar 

6 )<:ars 
2,190 da)s 

25.550 da,s __ 

* liSEPA Region 2 r~commends quantif\ing di.:rmal ~.xposuri.: onl) for cadmium. arsi.:nic. PCBs. dio.xins/furans and pi.:ntachlorophenol. sinci.: a.bsorption factors ari.: not a, ailabk for othi.:r ch~micals of conci.:m. 
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TABLE .-\-15 

C.-\LCL'L.-\ no:-. OF ABSORBED DOSE A:-.D RISK FRO~I DER~I.-\L CO:-iT.-\CT TO SOIL 
CE:'<TR.-\L TENDE:'<CY (CT)· SE.-\D-59 

Decision Document - SEADs-59 and 71 

Seneca Army Depot Activity 

· cs x cF x SA x AF x AA-s ·-~--EF;;-Eo 
81\'xAT Equation for Hazard Quotient= Chronic Dail~ Intake lSc)/Rcfonmcl! Dosc 

Variables (Assumptions for Each Rccl.!ptor ar,.! List...:d at thc Bottom): 
CS= Chemical Concentration in Soil. Calculated from Soil EPC Dat;i, 
CF = Com crsion Factor 
SA= Surface Arca Contact 
AF= .-\dhen:ncc Factor 
-~~S _=_AbsorpJio~ Factor -c...-=--=------=-- ~---co.-=.: 

Dermal Care, Slope Absorption 
.-\nulyte RfD Dermal Factor 

___ (mg'1g•dav) (mg_/kgja,H __ {unitlt:ss) __ ~ 

Yolatile Organics 
Acetone I OUE-IJUI :S:A NA 
B..:nz..:ne 2 85E-003 3 05E-00.2 NA 
L1rbon disulfide 6.J0E-002 ;>;A NA 
Etll\ I benzene NA NA N.-\ 
\teih~ I chloride NA 1.30E-002 :S:.-\ 
.\!ethyl cth~ 1 b.:tonc 6.U0E-U0I NA NA 
.\lcth~ lcnc chloride 5.88E-002 7.65E-003 :-iA 
Toluene 2 00E-001 :S:A NA 
X~ lenc (total) I 80E•Ullll "i..\ NA 
Trichlorocthcnc NA 1.2.2E-0(J2 :-iA 

Semivolatile Organics 
1.2. ➔ -Trichlorobcnzcne l.OOE-002 :-iA :S:A 
1-.\lcth~ lnaphthalcnc .J.OUE-002 :S:A :-iA 
➔ -:--.Jeth~ I phenol NA :S:A NA 
Accnnphthenc 6.00E-l/02 NA :S:A 
Acenaphth~ kne NA NA NA 
Anthraccnc 3 OUE-UOI NA NA 
Bcnzo(a)anthrnccnc NA 7 30E-00I :S:A 
Bcnzo(a)p~ rcnc :S:A 1.83E•UOI NA 
Bcnzo(b )tluornnthcnc :S:A 7.JOE-001 :S:.-\ 
Bcnzo{ghi lpt:r:, knc :S:,\ :S: . .\ :S: . .\ 
Bcnzo(k)fluornntht:nc NA 7 30E-002 ~A 
bis(2-Ethylhcxyl)phtha.lntc 1.00E-002 .2.80E-002 NA 
But~ lbcnz~·!phthalnt..: 2 U0E-(J0I :,;,1 N . .\ 
Carbnzolc N..\ .2.00E-002 NA 
Chn scnc :S:A 7.JOE-003 :-. . .\ 
D i-1; •buty I ph thal ntll 9 OOE-002 NA NA 
Di-n-oct~ lphthDlntc NA NA NA 
Dibenz(a. h)anthrnccnc :-.A 7 30E+000 NA 
Dib..:nzofuran ci..\ NA NA 
Diethyl phthnlatc 8.UOE-00\ NA NA 
Fluornnthcne .J.OOE-002 NA NA 
Fluorcnc ..OOE-002 NA NA 
lndcno( 1.2.3-cd)p~ renc :-IA )JOE-OU\ NA 
Nnphthaknc .J.UUE-002 NA NA 
Phcnnnthrcn..: NA :-.A NA 
Ph..:nol 5..JOE-001 N.-\ NA 
Pyrcnt! 3.00E-002 N..\ NA 

Pesticides 
.J . .J'-DDD N..\ l.20E .... OOO N..\ 
.JA'-DDE NA l.70E•OOO NA 
.J..J'-DDT I.00E-00-t \.70E•OOO NA 
Aldrin l.5UE-005 3. ➔0E"1"001 NA 
alpha-BHC :-IA NA N..\ 
nlpha-Chlordanc 6.(J0E-005 1 3oE ... ooo NA 
Aroclor-125-t l.80E-OO; 2.2:!E ..... 000 0.06 
bcta-BHC NA 1.8\lE•OOO N..\ 
ddtn-BHC N..\ NA NA 
Diddrin 150E-005 3 20E+00I N..\ 
Endosulfan I 6.00E-003 NA NA 
Endosulfan II 6.00E-003 NA NA 
Endosulfan sulfate 6.00E-003 N..\ NA 
Endrin 3.00E-004 NA NA 
Endrin aldchydl! NA NA NA 
Endrin k..:tonc NA NA NA 
gamma-Chlordane 6.00E-OO; l .30E+000 NA 
H~ptachlor 1.!poxidc l.30E-005 9. IOE+000 N..\ 
Methox~ chi or 5 00E-003 N..\ NA 

Metals 
Antimony .J OUE-004 NA NA 
~krcu~ 3 OOE-006 NA N.-\ 

NA 

EF = Exposure Frequency 
ED = faposur\! Duration 
BW = Bodywdght 
AT= A,crnging Time 

Equation for Cancer Risk= Chronic Daily Intake (Car) x Slope Factor 

EPC EPC from ----~C~u~rr~•~nt~Site Worker Future Industrial Worker 
Surface Soil Total Soils Absorbed Dose 

____ [<tl_g{kg-~:!_ __ _ 
·\mg_/kg) ·-·- (rng11<g)_. __ . __ (Ne)__ (Cnr) 

7.29E-003 

1.S0E-001 

2.89E-00 I 
8.02E-00I 
l 22E+000 
.J.)(IE•OOO 
-l-.58E ..... ooo 
5.20E"1"000 
! -H>E ..... POO 

➔ .15E•OOO 

6.6\JE-001 

l.20E+000 
.J;6ETOOO 
2 50E-001 

l.27E+000 
2 80E-OIJI 

s.(l6E-1-ooo 
.J.66E-OO\ 
3_:.;oE-1-000 
1.72E-OOI 
➔ .26E•OOO 

8.98E+000 

1.86E·Oll2 
2.8QE-002 
3 .'.!OE-002 
I .OBE-003 

5.I0E-003 

l..JOE-IJ02 
;, \OE-003 

3.90E-003 
1.28E-002 

7 . .JOE-003 

6.50E-002 
.JOOE-002 
.J.OOE-003 
9.59E-002 
3.U0E-003 
2 . .JOE-002 
2.00E-003 
8.9.JE-002 
I ;9E-OO\ 
2.00E-003 

2.80E-002 
.J 39E•OOO 
8 30E-002 
2.65E ... 000 
3.ll8E•OIJO 
-l-.89E+000 
2. llJE+00I 
\.93E•OOI 
2 . .J6E•OOI 
6 55E ..... fl00 
l.l9ET\JOI 

-L 15E+OOO 
7.79E-0Ul 
4.21E+OOO 
2.15E+00I 
BOE-001 
I \OE-002 

.J.ll.JE•OOO 
3.53E+000 
1.2UE-002 
567E+OOI 
) 80E•OOO 
8.27E+000 
2. 78E+OOO 
3.06E+00I 
l.70E-002 

5.5-1-E+00I 

2.36E-002 
3.12E-002 
3 . .JJE-002 
1.IJE-003 
2.19E-003 
2.96E-003 
2.90E-002 
I. 72E-003 
1.6.JE-003 
2 88E-003 
2.78E-003 
2.99E-UOJ 
J.36E-OOJ 
-I-. l3E-003 
J.89E-003 
-l-.35E-003 
2.8\E-003 
l.95E-OOJ 
J.6;E-002 

5.-45E-OOJ 8.55E-OOI 
8 . .JOE-001 9.57E-002 

Hazard 
Quotient 

Cancer 
Risk 

Absorbed Dose Hazard 
___ (mg/kg4ffiy) .__ Quotient 
_.(:\'c) _____ (Car) _______ _ 

Contact to 
Onsite Soils 

'.'{ot Applicable 
for Future 

Industrial Worker 

S9.di~1-~ ____ l'/A NA l.79E+002 J.65E+002 ~---~-----------~--~-----·------·--- ---------- --------------

Cancer 
Risk 

_Total Hnz.1~rd__Q!wtle11t and Cancer Risk: /iQ ----- _:'<~Q~-----·----------

:,.fotl! Cd\s in this ·t~bll! \\Crl! i11lcntionally ldl: blank due lo n lack of toxicity data. 
NA= lnfom1ntion not :l\ailablc. 

.\ssumplions for Current Site Worker 
CS = EPC SurfUcc Onl\" 
CF= 1.00E-006 kg/mg • 
SA= 5000 cm2 
AF = 0 2 mg/cm2 
EF = IO days/year 
ED= 
BW= 

7 ,·cars 
10 kg 

AT (Ne) = 2555 da~ s 
AT {Car) = 25550 da, s 

• l;SEP,\ R..:gion 2 recommends qmmtifying d..:nual exposure only tbr cadmium. arsenic. PCBs. dlo:.;inslfunms and pcntachlorophcnol. since absorption factors an: not 3\ailablc for oth~r chemicals of concern. 
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TABLE .-\-15 

C-\LClLA TIO:-i OF ABSORBED DOSE .-\:-iD RISK rnm1 DER~l.-\L CO:-iT.-\CT TO SOIL 

CE:-ITR.-\L TE:-iDE:-iCY (CT) - SE.-\D-59 

\'nriabl..:s (.-\ssumptions for Each Receptornre Listi..:d at the Bottom): 
CS= Chl.!mical Concentration in Soi!. Calculated from Soil EPC Data 
CF"" Com..:rsion Factor 
SA= S11rfoc..: Area Contact 
AF= .-\dh.:n:nc..: Factor 
-\BS= .-\bsorpti~_n ~~El<?!"=-=-=--

Decision Document- SEADs-59 and 71 

Seneca Army Depot Activity 

BIi', .-\T 

EF = Exposun.: FNquency 
ED = Exposun.! Duration 
BW = Bodyweight 
AT= A\eraging Tim..: 

----- ---~-~------------

Equation for Hnzard Quoti..:nt = Chronic D-1.ily lntak..: ('.'ic)'R,.:for..:nc..: Dost.: 

Equation for C:mc..:r Risk= Chronic Dail~ Intake {Carl.\ Slope Factor 

04119101 

.-\nalyte 
Dermal 

RfD 
Care, Slope Absorption EPC 

Dermal Factor Surface Soil 
EPC from 
Total Soils -~,\~b,-o~,b-:~d•~1~~:~,:~c""o"'nstru~.:\oz:;:orkcr -c~,-n-,,-,-- _ Ab-s~rb·B'!~l;:eTresspa~::a~~ild __ Can-,-.,-

Volatile Organics 
Ac..:toni.: 1.0E-001 
Benzene 2 9E-003 
Carbon disultido.: 6.3E-U02 
Eth~ I bo.:nzo.:11..: NA 
\!..:th~ I chloride. NA 
\ kth~ l dh~ l k..::tonc 6.(JE-001 

:-.1..::th) !..::111: chlorid..:: 5 9E-002 
Tolu,.;n,.; 2.UE-001 
:\~ kn,.; (total) L8E+000 
Trichloro...:-thcnl.! NA 

Semh·olntile Organics 
l .2.-1-T1ichlorob,.;nz...:-nc 1.0E-002 
2-,\kth) lnaphthaknl.! HJE-1102 
-1-\1..::th~ lpho.:nol NA 
..\c,.;naphth..:111.: l'i 0E-(J02 
..\co.:naphth~ l..:nl.! NA 
.·\nthracl.!no.: 3.0E-00l 
B.:nzo(a)anthr;tc..:n..: NA 
B..::nzo(n)p) r,.;n,.; NA 
B..:nzo(b)tluornmh...:-nl.! :-iA 
B..::nzo!ghi )p,.;rykn,.; N.-\ 
B..::nzolk )tluornntho.:nl.! NA 
bis(2-Eth~ lhl.!x~ l)phthalatl.! 1.0E-002 
But) lb..:nz) lphthalati.: 2 0E-00\ 
Carbazoll.! NA 
Chrys..::nl.! NA 
Di-n-but) !phthalntl.! 9.0E-002 
Di-n-oct~ lphthalnt,: !'iA 
Ji b..::nz( n. h )nnthraco.:nl.! NA 
Dibl.!nzotliran NA 
Dil.!th) I phthalati.: 8.IIE-0111 
Fluoranthciw HlE-002 
Fluoreno.: ➔ .IIE-1102 

lnd,.;no( l .2.3-cd)p) rcne NA 
~;1phthalo.:ne ➔ UE-002 

Ph..::na.nthr..:ni.: NA 
Phl.!ttol 5.--IE-00] 
P) reno.: 3.0E-002 

Pesticides 
H'-DDD NA 
H'-DDE NA 
U'-DDT ! UE-00-I 
Aldrin !.5E-U05 
alphn-BHC NA 
a!pha-Chlorda.nc 6.0E-005 
.-\roclor-12:' ➔ l.8E-005 
b...:-ta-BHC NA 
ddtn-BHC NA 
Di1.:ldrin 2 SE-005 
Endosu!fnn I 6 0E-003 
Endosulfan II 6.0E-0113 
Endosulfon sulfotl.! 6.0E-003 
Endrin 3.0E-(J0-1 
Endrin ald1!h)d1.! NA 
Endrin ki.:toni.: N.-1 
grunma-Chlordanl.! 6.0E-005 
Heptnchlor 1.!poxid..: 1.JE-005 
\kthox)chlor 5.0E-1103 

:\letnls 
Antimon) ➔ .DE-004 

~krcury J 0E-006 
Sodium __________ NA 

NA 
3. IE-002 

NA 
NA 

I JE-002 
c,.-\ 

7.lE-003 
NA 
NA 

l.2E-002 

NA 
N.-\ 
:-IA 
,A 
,A 
NA 

7.3E-00I 
L8E--rU0I 
7 3E-001 

NA 
7.3E-UU2 
2.8E-U02 

N.-\ 
2.0E-002 
7 3E-003 

NA 
NA 

7 3E+000 
N.-\ 
NA 
N.-\ 
:-.A 

7.JE-001 
NA 
NA 
NA 
N.-\ 

I .2E+000 
l.7E+000 
l.7E+000 
3.-IE+00I 

N.-\ 
J.3E+0IIII 
2 2£ ... ()()0 
l.8E•IIIJII 

NA 
3.2E+00I 

NA 
N.-\ 
NA 
:-IA 
N.-\ 
N.-\ 

IJE+000 
9.1 E+000 

NA 

NA 
NA 

N.-1 
ci.-1 
N . .\ 
N . .\ 
:-iA 
NA 
N . .\ 
N.-1 
N.-1 
NA 
NA 
:-iA 
N.-\ 
:-1.-1 
"IA 
N.-\ 
N.-1 
NA 
N . .\ 
NA 
NA 
N.-\ 
N.-1 
NA 
NA 
NA 
NA 

NA 
N.-\ 
:-1.-1 
"IA 
:-IA 
NA 

0.06 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

7.29E-(J03 

I.S0E-001 

.2.89E-0U I 
8.02E-00I 
I 22E-(J00 
➔ .71JE•0IJII 

.. uxE ... ooo 
5 20E+0U0 
I .HJE+000 
➔ 15E--r0o0 
6.60E-00I 

l.20E+000 
4.56E--r000 
2.50E-00I 

l.27E ... OOO 
,.8DE-U0J 

8 06E+000 
H6E-IJIJI 
3,3UE+000 
l.72E-0IJI 
➔ 26E--r000 

8.98E+000 

1.86E-D02 
2.S'lE-002 
3.20E-t102 
l.08E-003 

5. lf!E-003 

I ➔0E-002 
5. IOE-003 

3.90E-003 
l.28E-002 

7.➔ 0E-003 

6.5(1E-002 
➔ II0E-002 
-l 00E-003 
9.59E-002 
3 IIIIE-1103 
2 -I0E-002 
2.00E-003 
8.9-IE-002 
I .59E-OO l 
.2.0oE-003 

2 80E-002 
➔.39E~ooo 

X 30E-002 
2 65£--r00U 
3 (J8E-OOO 
-l.89E--r0U(J 
2 !0E ... 001 
l.03E•00I 
, ➔ 6E+0IJI 

6 55E-0U0 
l.39E•IJ0I 

-l- 15£ ... 000 
7 7lJE-(l0I 
-UIE+0UU 
2.15£+001 
-l.90E-0UI 
l.lUE-002 

-1.0.JE--r000 
3.53E+OOO 
I lDE-1102 

5.67£+001 
3.81JE•0UIJ 
8 27E+0IJ0 
2.78E+000 
3.U6E+00I 
UIIE-002 
5.5-l-E+00I 

2.36£-002 
3.J,E-002 
3 ➔ lE-002 
1. IJE-1103 
2 19E-003 
2 %E-003 
2.90E-0(J2 
l_72E-003 
l.64E-003 
2.88E-00J 
2.78£-(J(J] 

2.99E-0U3 
3.36E-003 
..J. IJE-003 
3.89E-0D3 
.J 35E-003 
2.8\E-003 
l .95E-003 
l.65E-0112 

NA 5 ➔ 5E-O0I 8.55E-00\ 
NA 8A0E-II0J 9.57E-002 

NA --~~----~N~A ___ 01~.7~9E~+~0~02~-~3.65E+002 

T_otatJJ~a_rd_Q_1_1_otleut and Cancer Risk: 

~otl.!: Cdl; in this tabk Wl.!~o.: intl.!ntionally left blank due to ~IU~k-0TtO.-..TCftYdntl ___ -
S.-\= lnfom1ation not a\ailabk 

•---~- (_r_!tg/~g-_~!lrl__ __ Quotient Risk ___ (mg/kg-~nyl_ ____ Quotient Risk 
J~c)__ \CnrJ (:'-icJ (C_ar_L 

I -l-llE-0fJ8 2.!3E-OIO 5E-0l/J ! 7XE-00Q 2 5-l-E-0l l lE-f!CJ--1 6£-(JI ! 

_____ SE:QQ:L_ ___ S~E~-~01~0~-- ______ ---·--- I E-004 6E-0l l -· 
Assumptions for Future Construction Worker Assumptions for Future Tresspasser Child 

CS= EPC Surface and Subsurface CS= EPC Surface Only 
CF= 1.00E-006 kg/mg CF= I.00E-006 kg/mg 
SA= 5000 cm2 
AF= 0.2 mg/cm2 
EF = 219 days/year 
ED= I \Cars 
BW = 711 kg 
AT(Nc)= 365 da~ s 
.-\TjCnr)= __ _ 2555(1 da,·s __ 

SA= 
AF= 
EF = 
ED= 
BW= 
AT(Nc)= 
AT(Cnr)= _ 

3725 cm2 
0.2 mg/cm2 
25 days/yo.:ar 

I \"l.!UfS 
50 kg 

365 da)s 
.~5'.'_:"i_(1 _~ys 

* CSE PA Region 2 rl.!comml.!nds quantifying dl.!nnnl e:,posurc only for cadmium. arsl.!nic. PCBs. dio.xins/furans and po.:ntachlorophenol. sine\.! absorption factors ;1rc not a,ailablc for otho.:r cltl.!micals of concern. 

p:lpillprojec\s\seneca\s5971 ecc\Risk\SEAD-59\Human\dermsoil.wk4 Page 2 of 4 



T.-\BLE .-\-15 

C..\LCl'L.-\TlO.'\; OF ABSORBED DOSE .-\.'iD RISK FRO.\! DER.\1.-\L COST.-\CT TO SOIL 
CE,'iTR.-\L TE:-iDENCY (CT) - SE.-\D-59 

Declsion Document - SEADs-59 nnd 71 

Seneca Army Depot Activity 

Bl\', AT Equation for Hazard Quoth:nt ""Chronic Daily lntnkc (?\c)iRdi.:rr.:nci.: Dos..: 
\'ariabks (Assumptions for Each Receptor :m: List..:d at thi.: Bottom): 
CS= Ch..:mical Concentration in Soil. C:ilcubt..:d from Soil EPC Dato. 
CF= Con\asion Factor 

EF = Exposure Fn:qucncy 
ED = E,posur..: Duration 
B\\' = Body,,dght 

Equation for Canc..:r Risk= Chronic Dail~ lntakr.: (Car) x Slopi.: Factor 

S.-\ = Surface .-\r..:a Contact 
AF= .-\dhi.:rcncc Factor 

.-\nalyte 

Volatile Organics 
Aci:tonc 
Bcnzcnc 
C::ubon disulfide 
Etll\ 1 bcnz..:111.) 
~h:(h~ I chlorid,; 
~kth~ I dhyl k.;-tonc 
\kth) knc chloridi.: 
Tolui.:ni.: 
X~kni.: (total) 
Trichlorocthl.!IN 

Semivolntile Organics 
I .2..J.-Trichlorobcnzcnc 
2-~h:th) lnaphthaknc 
➔ -Meth) !phenol 
Accnaphthcnc 
Accnaphth) knc 
Anthmcl.!ne 
Bcnzo(a)anthmcl.!ne 
Bcnzo{a)p) rcnl.! 
Benzo{b)tluomnth..::ne 
Benzo(ghi )pi.:r) kn.:: 
Bvnzo{k )tluornnthcnc 
bis(2-Eth) lhi.::,.,;~ l)phthalate 
Butylbcnz) lphthalati.: 
Carbazoli.: 
Chrvsi.:nu 
Di-1~-bt1t) lphthalatu 
Di-n-oct) lphthalatu 
Dibl.!nz(a.h)nnthrnccnc 
Dibunzofuran 
Dkth~ I phthalah.: 
Fluoranthcnu 
Fluon.:ni: 
Indcno( 1.2.3-cd)p~ runc 
Naphthalcnu 
Phunanthrcnu 
Phi.:nol 
Pyr,.mc 

Pesticides 
H'-DDD 
H'-DDE 
H'-DDT 
Aldrin 
alpha-BHC 
alpha-Chlorda.ni.: 
Aroclor-125-4 
bcta-BHC 
dulta-BHC 
Dkldrin 
Endosulfon I 

Endosul fan 11 
Endosulfan sulfatu 
Endrin 
Endrin aldch~ dt: 
Endrin kctonu 
gamma-Chlordanc 
Hi!ptachlor t:poxidc 
\kthoxychlor 

Dermal 
Rffi 

I IJE-fJOJ 
2 9E-003 
6.3E-002 

NA 
NA 

6 UE-001 
5.9E-U02 
2.UE-001 
I 8E•OUO 

NA 

I 0E-002 
4 IIE-1102 

NA 
6.0E-002 

NA 
3.0E-00 I 

"I.-\ 
"IA 
NA 
"IA 
NA 

1.0E-0112 
2 0E-001 

NA 
NA 

9.0E-002 
NA 
NA 
NA 

8.IIE-11111 
-UJE-002 
-l- 0E-002 

:-iA 
4.0E-002 

NA 
5.-l-E-001 
3.0E-002 

NA 
'.'IA 

1.0E-004 
15E-005 

:,,.JA 

6 0E-005 
l.8E-U05 

NA 
NA 

2.SE-005 
6.UE-003 
6.IIE-003 
6.0E-003 
3.0E-1104 

NA 
NA 

6.IIE-005 
JJE-OO; 
5.0E-003 

Care, Slope 
Dermal 

NA 
3. JE-002 

NA 
NA 

I.JE-002 
:-.A 

7.7E-U03 
:--JA 
NA 

l.2E-002 

;-.A 
NA 
NA 
:--JA 
><A 
~-.-\ 

7.JE-1101 
l.8E•OOI 
7.JE-001 

:--JA 
7.JE-002 
.:!.SE-002 

:--JA 
2.0E-002 
7.3E-003 

NA 
:--JA 

7.3E+IJIIO 
NA 
NA 
NA 
NA 

7.3E-UUI 
NA 
NA 
NA 
NA 

I 2E-..000 
l.7E+000 
J.7E+IJOO 
3.-l-E-..00I 

NA 
1.3E+000 
2 2E+000 
l.8E+OIJO 

NA 
3.2E+00I 

NA 
NA 
NA 
;-.,\ 

:--JA 
:--JA 

1.3E+000 
9 I E+OOO 

'.',[,\ 

-l.llE-00-l NA 
3.UE-006 :--lA 

:'\1etals 
Antimon~ 
Mcrcun· 
Sod~un{. . _____ NA _______ NA 

Tot:_tl H~ziti:-d Qu~tien~ and Can_cer Risk: .. __ 

.-\T = .-\r..:mging Tim..: 

Absorption EPC 
Fnctor SurfacC Soil 

N.\ 
NA 
NA 
NA 
:--JA 
:-..-\ 
NA 
NA 
:-.A 
NA 

NA 
N.-\ 
NA 
"I.-\ 
:-.A 
;/.-\ 
N.-\ 
:-.A 
NA 
"I,\ 
NA 
"IA 
NA 
NA 
NA 
N.\ 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N.-\ 
NA 

NA 
N.-\ 
NA 
NA 
NA 
NA 

{J.06 

NA 
NA 
NA 
NA 
NA 
:--JA 
NA 
NA 
NA 
NA 
NA 
NA 

7 NE-003 

l.50E-00l 

.2.89E-00I 
8.02E-00I 
l.22E+000 
VOE·OIJIJ 
➔.58E~ouo 

5.20E ... 000 
IA0E-fJ00 
-l- 15E-Urn/ 
6.611E-IJ111 

I llJE•OUO 
-l-.56E ... OOO 
2 S0E-00 I 

1.21E .... ooo 
2.80E-00I 

s.o6E•ooo 
H6E-OOI 
3.30E·OIIII 
l.72E-1101 

-I 26E+000 

8.98E+000 

l.86E-0112 
2 89E-0o2 
J .'.!0E-002 
l.08E-003 

5.I0E-0(J3 

l.-HJE-002 
5.IUE-003 

J 90E-003 
I 28E-002 

lADE-0113 

NA 5.-l-SE-001 
NA 8AOE-Olll 

EPC from Future Day Care Center Child Future Day Care Center Adult 
Total Soils Absorbed Dose Hazard Cancer Absorbed Dose Hazard Cancer 

. ___ l!!!_gl_hg:E_~ Quotient Risk ___ {!~g:E_!!>_'._)_~- Quotient Risk 
Jmg{kg)___ __ G'lc) ___ j_!:_,,r) ----~ ___ (:-le) ___ (Car) ________ _ 

6.50E-002 
4 OOE-1102 
4 UUE-1103 
9.59E-002 
3.IIOE-003 
2.-HJE-002 
2 00E-003 
8.94E-002 
l.59E-00I 
2 OOE-003 

2.S0E-002 
4.39E+OIJII 
8.JOE-0112 
2.65E-r-000 
J.08E+000 
H9E•OUO 
2. I0E ... 001 
1.93E ... 00I 
2.-16£+{/(l\ 
6 55E ... ooo 
1 JlJfr ... [JU\ 

-l-. 15E.i-CJ0U 
7. 79E-IIO I 
-l-.21 E+000 
2.15E+00I 
-I ()0E-(J0\ 
I. IIJE-002 

-l-.0-l-E+00U 
J.53E+000 
1.::WE-002 

;,67E•OOI 
3.80E+Q00 
8.27E+000 
2.78E+000 
3.06E+OOI 
1.711E-U02 
5.54E+OOI 

2.36E-002 
3 12-E-002 
3.-l-JE-002 
I 13E-UOJ 
2. 19E-UUJ 
2.llfiE-003 
2.9oE-002 
I 72E-0IJJ 
1.64E-003 
2.88E-DOJ 
2. 78E-003 
2.99E-003 
3.36E-OOJ 
4.IJE-003 
3.89E-1103 
-l.35E-003 
2.8JE-OOJ 
l.95E-OOJ 
l.65E-002 

8.55E•00I 
9.57E-U02 
3.65E-<-002 ___ Ne\ _____ 1.79E•~II0~2~-==~~-----------

------------------------------- ~Q__ ___ ~Q ---- _1".Q.__ !\'Q __ _ 
Assumptions for Day Care Center Child Assumptions for Day Care Center Adult 

CS = EPC Surfact: OnlY CS = EPC Surface Onlv 
CF= I.OOE-006 kg/mg . CF= 1.00E-0116 kg/mg . 
SA = 1820 cm2 SA = 5000 cm2 
AF= 0.2 mg/cm2 AF = 0.2 mg/cm2 
EF = 219 days/yi!ar EF = 219 da) s/yi!ar 
ED= 3 ,cars ED= 7 \i!atS 
BW = I 5 kg BW = 70 kg 
AT (Ne)= I 095 days AT (Ne) = 2555 da\"s 

NOtu Culls in this table \\1.!rt: hltt:ntionally l~n. blank diw to a lnck oftoxicit~ dnta. 
'.'i:\= lnfonnntion not a\ aih1bk. 

________ AT(Car)= ___ . 25550_drws _. _________ AT(Car)= __ . 25550da~s_ 

• L'SEPA Region 2 ri.:commcnds quantifying dcnnal u:,.,;postirl! onl~ for cadmium. arsunic. PCBs. dioxins/furans .ind pcntachlorophcnol. since absorption factors arc not Ol\ailablc for otht:r cht:micals of concl!m. 
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T..\BU: .-\-15 
C..\LCL'L.-\TIO:', OF ABSORBED DOSE ..\:-,/D RISK FRml DER~IAL co:-.T..\CT TO SOIL 

CE1'iTR.-\L TE:',DE:-.C\' (CT) - SE..\D-59 

Decision Document- SE..-\Ds-59 nnd 71 
Seneca Army Depot Activity 

-- cS "C(_\-s:.rx ·.".\F~( .\BS- ·~tf, ED --- ---~------
BW, AT 

04119/01 

\'arinbks (.·\ssumptions for Each R..:c..:ptor arc List..:d at the Bottom): Equation for Hazard Quoti..:n! = Chronic Dail~ lntak..: (~c),-R..:fori:nc..: Dose 
CS= Chemical Conci.:ntration in Soil. from Soil EPC Data 
CF= Corl\i.:rsion Fnctor 
S.-\ = Surface Ari:a Contact 

EF = faposur..: Fr<.:qui.:nc~ 
ED = Exposurl! Duration 
B\V = Bod~ w..:ight 

Equation for Contribution to Liti.:tim..: Co.nci.:r Risk= Chronic Dail~ lntab.: (Car) x Slop..: Factor 
Equation for Total Ufotim..: Canc..:r Risk= Adult Contribution+ Child Contribution 

AF = :\dh..:renc..: Factor AT= An:raging Timi.: 
ABS= .. ~bsorp_ti91! _F_~~J9_r _____ _ 

,\nalyte 

\'olatile Organics 
.-\ci.:tone 
Benzene 
Carbon disulfide 
Eth, I benzene 
'.\kih) I chloride 
'.\kth) I eth) I ki.:tone 
~!ethylene chloride 
Toluene 
X) k:nc (total) 
Trichloroethcnc 

Semirnlatile Organics 
l .2. ➔ -Trichlorobenzcne 
2-i\kth) lnaphthalenc 
..J.-\kth) lphcnol 
Acenaphthenc 
.-\ccnuphth) knc 
Anthraceni.: 
Bcnzo(a)anthraci.:nt.: 
Bi.:nzo(:i.)p) rcne 
Benzo(b Jtluornnthene 
Bcnzo(ghi)per;, knc 
Bi.:nzotk )tluoranthene 
bi5(2-Eth) lhc:--) llphtlrnla 
Butylbi.:nz) lphthalatc 
Carbazok 
Chr:st.:ne 
"': •n-but) lphthalate 

·1oct) lphthalDte 
,nz{a.h)anthracene 

• ,ocnzofuran 
Diethyl phthalate 
Fluornntht.:1w 
Fluort.:ne 
lndcno( 1,2.J-cd)pyrenc 
Naphthalene 
Phenanthrene 
Phenol 
P)rcn..: 

Pesticides 
-U'-DDD 
-U'-DDE 
-U'-DDT 
Aldrin 
alpha-Bl-IC 
a!ph:1-Chlordane 
Aroc!or-125..J. 
bct:1-BHC 
delta-BHC 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan sulfate 
Endrin 
Endrin aldeh~ de 
End1in ketoni.: 
gamma-Chlordane 
H..:ptachlor ..:po.xidc 
~kthox) chlor 

,\letals 
Antimon~ 
\lcrcu1;o 
So9iUt!l 

Dermal Care. Slope Absorption EPC EPC from Resident (Adult) --·-····-· ----····-Residen~ {Chil_d) 
Rffi Dermal Factor Surfnce Soil Total Soils Intake Hnzard Contribution Intake Hazard 

--·- (mg/kgfav)_ --• Quotient to Lifetime -~-Jm_g/kg-day) . _ .. Quotient 
(mg.};g:_d_:t)) __ {~ng~g~d:i.,)-1 __ (!.!_!!.Hh:~2 ____ (t!_1g:~gl _____ tmg~'½_g_) ______ _(:'Jc)_____ (Car) __ C~fl~erR_i_sk .. (~c) ___ tCnr) 

l llE-IJOI SA 
2.4E-OOJ 3.IE-002 
6.JE-002 :-IA 

NA SA 
SA \.JE-002 

6 UE-00 I SA 
5.9E-002 1.lE-003 
2 OE-001 '.'IA 
l.8E-~Oo0 NA 

NA l.2E-U02 

1.UE-002 SA 
➔ IIE-002 NA 

NA NA 
6.0E-002 NA 

SA SA 
3 llE-001 NA 

NA 7.JE-001 
NA I XE+OOI 
NA 7.JE-001 
NA NA 
'.'IA 7.3E·U02 

I OE-002 2 8E-002 
2.0E-(HJI N.\ 

NA 2.0E-(J02 
N,\ 7.JE-003 

9.0E-002 :,.;,.\ 

NA SA 
NA 7.3E+OOO 
NA :,.;,.\ 

8.0E-l)[JI :-;A 
➔ .OE-002 NA 
..J. OE-002 '.'IA 

NA 7.3E-OOI 
4.0E-002 NA 

:-IA NA 
5. ➔ E-001 NA 
3.0E-002 :-;A 

:,.;A l.2E--OOO 
NA l.7E ... OOO 

l llE·OO➔ l 7E+OO(J 
I 5E-(J05 3...J.E+OOI 

NA NA 
6.fJE-(H)) l JE+O()O 
l.8E-OO:i 2 2E ... ooo 

:-IA 1.8E+OUO 
NA :-IA 

2.5£.()()) 3.2E+OOI 
6 OE-003 :-;A 
60E-OOJ :-IA 
6 OE-003 NA 
3.0E·OO➔ NA 

NA :-IA 
NA NA 

6.DE-D05 I.JE+UOO 
l.JE-005 9.1 E+OOO 
5.0E-003 NA 

➔OE-00➔ NA 
3.0E-006 NA 

.. ___ NA ________ .... NA __ 

SA 
:-IA 
NA 
NA 
;s;A 
NA 
SA 
N,\ 
:-IA 
NA 

NA 
SA 
N,\ 
NA 
SA 
NA 
NA 
NA 
NA 
N.-\ 
NA 
NA 
NA 
NA 
NA 
:,.;A 
NA 
NA 
:-IA 
NA 
:-;A 
:-;A 
'.'/.-\ 
NA 
NA 
:,.;A 
NA 

NA 
:,.;A 
NA 
NA 
NA 
N.\ 

ll.(J6 

NA 
NA 
:-;A 
N,\ 
:,.;A 
:-;A 
NA 
NA 
'.'IA 
NA 
NA 
NA 

NA 
:-IA 
NA 

6.50E-OU2 
..J. Q(}E-002 
➔ .OOE-003 

9.59E-002 
3 OOE-003 

7 29E-003 2...J.OE-002 
2.noE-003 
8.Q~E-002 
IY-IE-001 
2.(JOE-003 

2.SOE-002 
l.:'iOE-001 ➔ .JQE~OO(J 

8.30E-002 
2 SQE-001 2.6:iE+OOO 
8 02E-UOI 3.08E-OOO 
l.22E+OOO ..J. 89E+OOO 
➔ 70[+{)1)0 2 IOE+OOl 
..J. :iSE--000 1.93E+UOI 
5 20E+OOO 2.-16E·•OOI 
I ➔ !IE-0(10 6.5:iE .... 000 

..J. 15E+OUO I 39E+U(J\ 
6 60E-OO I ➔ .15£ ... (J(J() 

7 79E-OOI 
1.20E ... ooo ➔ .21E+OOO 

➔ .56E+OOO 2.15E+OOI 
2 50E-OOI ➔ .91JE-OOI 

I IOE-002 
I 27E+OOO ➔ O➔E+OOO 

2 81JE-OOI J.53E+OOO 
l.20E-002 

8.06E+Oli0 5.67E+OOI 
H6E-OOI 3.80E..-(J00 
J.JOE-,-000 8.27E+OOO 
172E-OO I 2.78E+OOO 

..J..26E ... OOO J.06E+OOI 
l.lOE-002 

8.98E+OOO 5.5..J.E+OOI 

l.86E-002 2 36E-002 
2.89[-002 3.12£.()02 
3 20E-002 3...J.JE-002 
I O&E-003 l.!3E-U03 

2.l9E-003 
5 l{JE-O(J3 2.96E-(J03 

2.90E-U02 
1.72E-003 
1.6➔ E-003 

2.88E-003 
I ➔ OE-002 2.78E-003 
5.IOE-003 2.99E-003 

3.36E-003 
3.90[-003 ➔ .IJE-003 

I 28E-002 3.89E-OOJ 
➔.l5E-003 

J ➔ DE-0D3 2.SIE-003 
I 9;E.IJ03 
I .65E-002 

5 . ..J.5E-OOI 8.55E-001 
8 ➔OE-0D1 9.57E-DD2 

_l_.1_9_E+_0_0_2 __ 3_.65!:+00~2 ____________________ -----~ _________ _ 

Reside_~_t __ 
Contribution Total 

to Lifetime Lifetime 
Can~~r _r~~-k _ Cancer Risk_ 

:-.Q _____________ - ·-- ----- _______ :',Q _____ ---- ---- - --~Q __ _ 
_ C_F ______ A_ss_u_m~p_tions for Resident (.~dult) Assumptions _for_ ResidenJ (C!1ild) __________ _ 

I E-0D6 kg/mg ·cy = I E-D06 kg/mg 
CS= EPC Surface Only CS= EPC Surface Ont\" 
BW= 70 kg BW= 15 kg . 
SA= 5.000 cm2 SA= 1.980 cm2 
AF= 0.2 rng/cm2 AF= 0.2 rng/cm2 
EF = 23..J. da~s/year EF = 23..J. da~s/)car 
ED= 7 years ED= 2 )Cars 
AT (Ne)= AT (Sc)= 730 da~s 

)
' _______ A_T~= 

, •. · Cells in tlis tDblc -,~~~~~tcrtliomtlf·7~-fl b1a~kdu~ to a lackOr toxicit) data . 

2555 days 
________ 25550 d~~ s ~-- ______ AT (Cnr) = ______ 25550 days. 

. ~ . .\= Infom1:1tion not :.nailablc 
* US EPA Region 2 recommends quantifying dcnnal c:,,;posure onl) for cadmium, arsenic. PCBs. dioxins/furn.ns and pi..:ntachlorophenol. sine..: nbsorµtion factors are not a,ailable for other ch..:micals of concern. 

p:lpitlprojectslseneca\s5971 ecc\Risk\SEA D-59\Humanldermsoil. wk4 Page 4 of 4 



TABLE A-16 
CALCULATION OF INTAKE AND RISK FROM INHALATION OF GROUNDWATER (WHILE SHOWERING) 

REASONABLE MAXIMUM EXPOSURE (RME) - SEAD-59 

p:lpitlprojects\se~971ecc\Risk\SEAD-591Humanlinhgw.wk4 

Decision Document - SEADs-59 and 71 
Seneca Army Depot Activity 

Based on a lack of toxicity data (i.e. inhalation Rills and carcinogenic slope factors 
for the analytes detected) risks from this pathway were not quantified. 

('\ ~. 



TABLE A-17 
CALCULATION OF INTAKE AND RISK FROM INHALATION OF GROUNDWATER (WHILE SHOWERING) 

CENTRAL TENDENCY (CT) - SEAD-59 

p:\pit\projects\seneca\s5971 ecc\Risk\SEAD-59\Human\inhgw.wk4 

Decision Document - SEADs-59 and 71 
Seneca Army Depot Activity 

Based on a lack of toxicity data (i.e. inhalation Rills and carcinogenic slope factors 
for the analytes detected) risks from this pathway were not quantified. 



TABLEA-18 
CALCllLATION OF INTAKE AND RISK FROM THE INGESTION OF GROllNDWATER 

RI<:ASONABU: MAXIMUM EXPOSllRE (RME) - SEAD-59 

!
Equation for Intake (mg/kg-day)= CW x IR x EF x ED 

BWxAT 
!Variables (Assumptions for Each Receptor are Listed at the Bottom): 

\

CW= Chemical Concentration in Groundwater. from Groundwater EPC Data 
IR .c:. lngestilm Rate 

Ii EF "-' Exposure Frequent.-y 

0ml I Care. Slope I EPC I 
Analyte RID Oral j Groundwater ! 

(mg/kg-day) (mg/kg-day )-1 (mg/liter) 

Semivolatile Organics 
Phenol o.00E-001 NA 2.00E-003 

Metals 
Sodium NA NA 2.39E+{l02 

Total Hazard Quotient and Cancer Risk: 

Nole. Cells i11 this table were intentionally left blank due to a lack of toxicity data. ' 
NA= lnfi.lmmtion not available. 

p:\pitlprojects\seneca\s5971 ecc\Risk\SEAD-59\Human~nggw .wk4 

,,,,-..... 

Decision Document - SEADs-59 and 71 
Seneca Army Depot Activity 

ED-=Exposure Duration 

BW-==Bodyweight 
AT=Averaging Time 

Current Site Worker 
lnt:tke 

(mg/kg-uay) 
I Hazard 
1 Quotient 

{Ne) ' {Car) 

I 
Ingestion of 

Groundwater 
Not Applirnble 

for Current 
Site Worker 

Cancer 
Risk 

Equation for lbzar<l Quotient ('hronic Daily lntakt! (Nc)/Rcfcrencc Dose 

Equatinn fix Cancer Risk · Chronic Daily Intake (Car) x Slope Factor 

Future lndnstrial Worker 
Intake 

(m~kg-<l.iy) 

(Ne) I {Car) 
! 

.l.91 E-005 

Hazard 
Quotient 

7E-005 

7E-005 

Cam·cr 
Risk 

JR C 

Assumptions for Future Industrial \Yorker 
2 liters/day 

EFc 
ED• 
BW 0 

,AT(Nc) -
iAT(Car) --

,,,.-_~ 

250 days/year 
:25 years 

70 kg 
91:25 Jays 

25550 Jays 

Future Construction Worker 
lntakl" 

(mg/kg-uay) 

Hazard 
Quotient 

(Ne) ! {Car) 

Ingestion of 

Groundwater 
Not Applicable 

for Future 

Construction \Vorker 

04/19/01 

Cancer 
Risk 

Page 1 of3 
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TABLEA-18 
CALCULATION OF INTAKE AND RISK FROM THE INGESTION OF GROUNDWATER 

REASONABLE MAXIMUM EXPOSllRE (RME) - SEAD-59 

Equation for Intake (mg/kg-day)= CW X IR X EF X ED 
BWxAT 

Variables (Assumptions fi.)r Each Receptor are Listed at the Bottom)· 

CW = Chemical Concentration in Groundwater, from Groundwater EPC Data 
IR = Ingestion Rate 
EF - Exposure Frequency 

Or:al Care. Slope EPC 
Analyte RID Oral Groundwater 

(mg/kg-day) (mg/kg-day)-1 (mg/liter) 

Semivolatile Organics 

Phenol 6.0E-001 NA 2.00E-00.l 

Metals 
Sodium NA NA 2.39E➔ 002 

Total Hazard Quotient and Cancer Risk: 

Note: Cells in this table were intentionally left blank due to a lack of toxicity data. 
NA-= Information not available. 

p:\pit\projects\seneca\s5971 ecc\Risk\SEAD-59\HumanUnggw .wk4 

Decision Document - SEADs-59 and 71 

Seneca Army Depot Activity 

Equation for Hazard Quotient'· Chronic Daily Intake (Nc)/Refcrcnce Dose 

ED'--Exposure Duration 
BW~Bodyweight 
AT=Averaging Time 

Future Tresspasser Child 
Intake i Haz.trd I Cancer 

(mg/kg-day) I Quotient Risk 
(Ne) I (Car) ' 

! 
Ingestion of 

Groundwater 
Nol Applicable 

for Future 
Tresspasser (:hild 

! 

Equation for Cancer Ri::;k ". Chronic Daily Intake (Car) x Slope Factor 

Future Day Care Center Child 
Intake i Hazard 1 Cancer 

(mg/kg-day) I Quotient ! Risk 
(Ne) (Car) 

9.13E-Oo5 21:-004 

' 
2E-OO~ 

Assumptions for Future Day Care Centt•r Child 
IR -
l'F -

l'D 
BW 
AT(Nc) --
AT (Car) -

I liters/day 
250 days/year 

6 years 

15 kg 
2190 days 

25550 days 

Future Day Care Center Adult 
Intake I Hazard Cancer 

(mg/k~-d:ay) Quotient I Risk 

(Ne) I (Car) 

I . 
3.91 E-005 : 7E-005 

! I 7E-005 
Assumptions for Future D;iy Care Center Adult 

: IR -CC 2 liters/day 
' l:F cc 250 days/year 

ED - 25 years 
BW C. 70 kg 

!AT(Nc)--= 9125 days 

: AT (Car) 25550 da~·s 

Page 2 of 3 



Equation for Intake (mg/kg-day) = 

TABLEA-18 
CALCULATION OF INTAKE AND RISK FROM TUE INGESTION OF GROUNDWATER 

REASONABLE MAXIMUM EXPOSURE (RME) - SEAD-59 
Decision Document - SEADs-59 and 71 

Seneca Army Depot Activity 

CWx IR x EF x ED 
i -xAf Equation fi.1r I hv.ard Quotient·- Chronic Daily Intake (Nc)/Reference Dose 
'ivariables (Assumptions for Each Receptor are Listed at the Bottom): 
[ 
1 CW= Chemical Concentration in Groundwater, from Groundwater EP 
: IR = Ingestion Rate 

l: EF = Exposure Frequency 

Analyte 

; Semivol:,tile Organics 
i Phenol 

I Metals 
!Sodium 

Oral 
RID 

(mg/kg-day) 

6.0E-001 

NA 

Care. Slope 1 £PC 
Oral j Groundwater 

i 

! 
I 
1 

(mg/kg-day)-! (mg/liter) 

I 
NA 2.00E-003 

NA 2.39E+002 

JTotal Hazard Quotient and Cancer Risk: 
I 

i 
I 
' 

ED=Exposure Duration 
BW=Bodyweight 
AT=Averaging Time 

Equation for Contribution to Canccr Risk""' Chronic Daily Intake (Car) x .Slope Factor 
Equation for Total Lif<!time Cancer Risk ' Adult Contribution t Child Contribution 

Resident (Adult) 
Intake · ··· · ·· [ ·· 1-h~zard 

(mg/kg-day) J Quotient 
(Ne) [ (C,ir) I 

j C~ntribution 
I to Lifetime 
j Cancer Risk 

5.48E-005 

BW= 
IR= 
EF = 

]ED= 
AT (Ne)= 
!AT(Car)= 

9E-005 

1 9E-005 
Assumptions for Resident (Adult) 

70 kg 
2 liters/day 

350 days/year 
24 years 

8,760 days 
25,550 days 

Resident (Child) 
Intake 

(mg/kg-day) 

j · · 11.az . .ard 

I Quotient 
(Ne) I (Car) 

1."8E-004 

BW= 
'IR= 

21:-004 

I 

. . 2E-004 I 
Assumptions for Resident (Child) 

15 kg 
I likrs/day 

350 days/year 
6 y1.--ars 

2.190 days 
25,550 days 

Resident 
Contribution Total 

to Lifrtime Lifetinw 
c~mce-1· Risk Cancer Risk 

Note: Cells in this table were intentionally left blank due to a lack of toxicity data. 
NA= Information not available. 

iEF = 
'ED= 
,AT(Nc)= 
:AT (Car)= 

p:lpitlprojects\seneca\s5971 ecc\Risk\SEAD-59\Human\inggw .wk4 

,,--.,. ~', 

04/19/01 
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TABLE A-19 
CALCULATION OF INTAKE AND RISK FROM THE INGESTION OF GROllNDWATER 

CENTRAL TENDENCY (CT)- SEAD-59 

'
1Equation for Intake (mg/kg-day)= C'Wx !Rx EF x ED 

BWxAT 
Variables (Assumptions for Each Receptor are Listed at the Bottom)· 
CW :.: Chemical Concentration in Groundwater, from Groundwater EPC Data 
IR= Ingestion Rate 
EF = Exposure Frequency 

Decision Document - SEAD-59 and 71 
Seneca Army Depot Activity 

I:D-Exposure Duration 
BW'-"Bodyweight 
AT··-Averaging Time 

Equation for I la:zard Quotient~ Chronic Daily Intake (Nc}/Reforcncc Dose 

Equatim1 for Cancer Risk=- Chronic Daily Intake (Car) x Slope Factor 

04: 

Oral Care. Slope . EPC Current Site \Vorker Future Industrial Worker Future Construction \Vorker 
Analyte RID Oral i Groundwater 

I 
I 

(mg/kg-day) (mg/kg-day)-! (mg/liter) 

Semivolatile Org:mics 
Phenol 6.00E-001 NA 2.00E-003 

Metals 
Sodium NA NA 2.39E+002 

Total Hazard Quotient and Cancer Risk: 

i 
Note: Cdls in this table were intentionally left blank due to a lack of toxicity data 
NA= Information not available. 

p:\pit\projects\seneca\s5971ecc\Risk\SEAD-59\Human\inggw.wk4 

Intake I llazard 
(mg/kg-day) I Quotient 

(Ne) [ (Car) I 
I 

Ingestion of 

Groundwater 
Not Applicable 

for Current 
Site \Yorker 

Cancer 

Risk 
lnt:tke j lhlzard ! 

(mg/kg-day) I Quotient ] 
(Ne) (Car) 

3 43E-005 ' 6E-005 

C:rncer 

Risk 

;lR ·-
1 EF

'ED" 

6E-005 , 
Assumptions for Future Industrial \Vorker 

2 !itcrsh.lay 

[llWc 
jAT(NcJ -
jAT(Car)" 

219 days/year 
7 year:,, 

70 kg 
2555 days 

25550 days 

Intake I Hazard 
(mg/k~-d.ay) Quotient 

(Ne) I (Car) 

I Ingestion of 
i Groundwater 
I Not Applicable 

for Future 
Construction Worker 

Cancer 

Risk 

Page 1 of3 
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TABLEA-19 
CALCULATION OF INTAKE AND RISK FROM THE INGESTION OF GROUNDWATER 

CENTRAL TENDENCY (CT) - SEAD-59 

Equation for Intake (mg/kg-day)= cw X IR X EF X ED 
BWxAT 

Variables (Assumptions for Each Receptor.are Listed at the Bottom)· 
CW=- Chemical Concentration in Groundwater, from Groundwater EPC Data 
IR= Ingestion Rate 
EF = Exposure Frequency 

Or•I I Care. Slope I EPC 
Analyte RID Oral Groundwater 

(mg/kg-day) (mg/kg-day)-! (mg/liter) 

Semivolatile Organics 
Phenol 6.0E-001 NA 

I 

2 OOE-003 

Metals 
Sodium NA NA 2 39H002 

Total Hazard Quotient and Cancer Risk: 

Note: Cells in this table were intentionally left blank due to a lack of toxicity data'. 
NA~ Information not available. 

p:\pit\projects\seneca\s5971 ecc\RisklSEAD-59\Humanlinggw .wk4 

( 

Decision Document - SEAD-59 and 71 
Seneca Army Depot Activity 

Equatim1 for l h1zard Quotient=- Chronic Daily Intake (Nc)/Reference Dose 

ED:.,;:Exposure Duration 
B\V.--Bodyweight , 

J\T=-Averag,ing Time 

Future Tresspasser Child 
Int:•ke I llazard 

(mg/kg-day) Quotient 
(Ne) i (Car) I 

i 
Iniestion of 

Groundwater 
Not Applicable 

for Future 
Tresspasser (:hild 

c~mcer 
Risk 

Equation for Cancer Risk '- Chronic Daily Intake (Car) x Slope Factor 

Future Day Care Center Child 
Intake I llaz:.tr<l ! Cancer 

(mg/kg-day) Quotient I Risk 

(Ne) I (Car) I [ 
i . i 

8.00E-005 IE-004 

IE-004 
Assumptions for Futur~ D:.1y Care Ceult•r Child 

IR ,. I liters/day 
EF ...c 2 I 9 Jays/year 
ED 3 years 
BW" 15 kg 
AT (Ne)= 1095 <lays 
AT (Car) ,. 25550 <lays 

Future Day Care Center Adult 
lnt:tke I Hazard I C',mcer 

{mg/kg-day) Quotient Risk 

(Ne) I (Car) 

I; 

3.43E-005 6E-005 

6E-005 

I 

Assumptions for Future Day Care Center Adult 
lR a 2 liters/day 
EF = 219 days/year 

1 
ED==- 7 years 

I BW ~ 70 kg 

I 
AT (Ne),. 2555 <lays 
AT (Car) a 25550 days 

Page 2 of3 
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TABLE A-19 
CALCULATION OF INTAKE AND RISK FROM THE INGESTION OF GROUNDWATER 

CENTRAL TENDENCY (CT)- SEAD-59 
Decision Document - SEAD-59 and 71 

Seneca Army Depot Activity 

;Equation for Intake (mg/kg-day)-= CW x IR x EF x ED 

i =•Af Equation for 11.:uaid (Juoticnt ('lmmic Daily Intake (Nc)iRefcrcnce Dose 
!Variables (Assumptions for Each Receptor are Listed at the Bottom): 
iCW = Chemical Concentration in Groundwater, from Groundwate ED.:...L:xposurc Duration 

I 
[R = Ingestion Rate BW--Bodywcight 
EF = Exposure frequency A T=-=A vcraging Time 

Analyte 
Or:al 
RID 

Care. Slope EPC 
Ontl Groundwater r Intake 

(mg/kg-day) 

Reside.at (Adult) 
· · ·· ·· i' · H~~ard 

I Quotient 
(mg/kg-day) 

I 
I 

(mg/kg-day)-! (mg/liter) :. (Ne) I (Car) 

Semivolatile O~ganics I 

Equation fi.)r Contribution to Cancer Risk-= Chronic Daily Intake (Car) x Slope Factor 
Equation for Tota! Lifetime ('ancer Risk cc: Adult ( 'ontribution -+ Child Contribution 

l (:o~tri.buti.on 
1 

to Lifetime 
Cancer Risk 

Resident (Child) 
Intake 

(mg/kg-day) 
(Ne) j (Car) 

I 

Hazard 
Quotient 

, . .. . .. . j .. . Res.i.d~nt 
: Contribution I Total 
: to Lifetime Lifetiuu.'" 

I 
Cancer Risk \ Cancer Risk 

, I 

I Phenol I 6.0E-001 NA 2.00E-00.1 2.56E-005 i 4E-005 6 . .l.lE-005 IE-004 

! 
'iMetalls 
I Sodium NA NA 2.39E+002 

I 
Total Hazard Quotient and Cancer Risk: 

BW 
IR 
EF -
ED 

,AT(Nl.'.) 

;,\T (Cc~)" 

Nlltc: Cells in this tabk were intentionally left blank due to a lack 'llftoxicity data. 
NA= Information not available 

p:lpitlprojectslsenecals5971 ecc\Risk\SEAD-59\Humanlinggw.wk4 

4E-005 
Assumpliuns for Resident (Adult) 

70 kg 
I 4 liters/day 

234 <lays/year 
7 years 

2,555 days 
25,550 days 

,BW 
'IR 

IEF 
I ED 

!AT(Nc) -

·,AT(Car) -

IE-004 
.,\ssumptions for' Resident (Child) 

15 k.g 
0.74 liters/day 
234 days/year 

ycars 
730 days 

25.550 days 

0411 
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TABLEA-20 

CALCULATION OF INTAKE AND RISK FROM DERMAL CONTACT TO GROUNDWATER (WIIILE SHOWERING) 

REASONABLE MAXIMUM EXPOSURE (RME)- SEAD-59 

1
iEquation for Intake (mg/kg-day)= 

I 

DA X SA X EF X ED 
BWxAT 

!Variables (Assumptions for Each Receptor are Listed at the Bottom): 

I DA= Absorbed Dose per Event 
SA = Surface Area Contact 

ii EF = Exposure Frequency 

ED = Exposure Ouratiun 
BW = Bodyweight 
AT = Averaging Time 

Dermal 

I 
Care. Slope Permeability 

Analyte RID Dermal Coefficient 
Kp 

(mg/kg-day) (mg/kg-day)-! (cm/hr) 

Semivolatile Org~mics 
Phenol 5.40E-00I NA 5.50E-003 

Metals 
Sodium NA NA I.00E-003 

Total Hazard Quotient and Cancer Risk: 

Note· Cells in this table were intentionally left blank due to a lack of toxicity data. 
NA"" Information not available. 

p:\pit\projectslsr5971ecc\Risk\SEAD-59\Human\DERMGW.WK4 

Tau 

(hours) 

3.30E-00I 

NA 

Decision Document - SEADs-59 and 71 
Seneca Army Depot Activity 

lj Equafam for Absorbed Dose per Event (DA): 

Ii p,,,,ET 
'. DA= 2Kp, CW ----, C:F 

tor o,ganics: H 

lwo, inorganics. DA~ Kp X cw X ET X CF 
,I 

!:Kp -- PcmlC~ability Coefficient 

]'1rw = EPC C<lerm CF-. Conversion Factor 
i ET ;c. Exposure Time 

EPC Absorbf..'d Future R"c5ident (Adult) 
Groundwater Dose/Event 

(mg/liter) (mg-cnr!fovcnt) 

2.00E-00.l 8.73E-009 

2 39Et002 5.98E-005 

Intake I llazard Contribution 
(mg/kg-day) Quotient to Lifetime 

(Ne) (Car) Cancer Risk 

. 2 75E-006 5E-006 

5E-006 , 
Assumptions for Future Resident (Adult) 

CF 0.00 I l/cm3 

BW - 70 kg 
SA• 23,000 cm2 
ET · 0.:25 hours/day 
EF =- 350 days/year 

ED"· 
AT(Nc)· 
AT(C'ar)" 

.0 

2--l- years 
8.7MJ days 

25.550 days 

Equation for Hazard Quotient= Chronic Daily Intake (Nc)/Rcforcnct! Dose 

Equation for Contribution to C:mcer Risk= Chronic Dai:ly Intake (Car) x Slope Fw.:tor 
Equation for Total Lifetime Cancer Risk -= Adult Contribution -+ Child Contribution 

i 

Future Resident (Child! 
Intake I Hazard ! C'ontri~utiou 

(mg/kg-day) Quotient I to Lifetime 
(Ne) l (Car) [ Canc,r Risk 

! 
S.12E-006 <JE-006 

CF-· 
BW 0 

SA-· 

9E-006 I 
Assumptions for Future Resident (Child) 

O.CTOI l/cm3 

ET
;EF" 
I rn ~ 
'AT(Nc) 0 

IAT(Car) -

IS kg 
9J80 cm2 

0.25 hours/day 
3 50 days/year 

6 years 
:2. 190 days 

25.550 days 

Resident 
Total 

Lifetime 
(';:ml"erRisk 

7age1of1 



TABLE A-21 
CALCULATION OF INTAKE AND RISK FROM DERMAL CONTACT TO GROllNDWATER (WIIILE SHOWERING) 

CENTRAL TENDENCY (CT) SEAD-59 

Equation for Intake (mg/kg-day)= DA X SA X EF X ED 

BWxAT 

Variables (Assumptions for Each Receptor arc Listed at the Bottom): 
DA = Absorbed Dose per Event ED = Exposure Duration 
SA = Surface Area Contact BW = Bodyweight 
EF = Exposure Frequency AT = Averaging Time 

Analyte 

Semivolatill" Organics 
Phenol 

Dermal 
RID 

(mg/kg-day) 

5.40E-00I , 

I 
I Metals I 
I sodium I NA I 
I I I 
I Total Hazard Quotient and Cancer Risk: 

i 

Care. Slope 
Dennal 

(mg/kg-day)-1 

NA 

NA 

Permeability 
Coefficient 

Kp 
(cm/hr) 

5.50E-003 

1.00E-003 

Note: Cells in this table were intentionally left blank due to a lack of toxicity data. 

NA=c Information not available. 

p:lpitlprojectslsenecals5971 ecc\Risk\SEAD-59\Human\DERMGW. WK4 

Tau 

(hours) 

3.J0E-00 I 

NA 

Decision Document - SEADs-59 and 71 
Seneca Army Depot Activity 

:; Equation for Absorbed Dose per Event (DA)· 

;, For organics: 

inorganics. 

✓·~-·-
" r l·l 

~"-I' I'\\--,-

DA • Kp x CW x ET x CF 

Kp ,_ Permeability Coefficient 
CW c;; EPC Cdcrm 

ET= Exposure Time 

EPC 
I Groundwakr r 
I . 

(m_g/liter) 

2.00E-003 

2 39E t002 

Absorbed 
Dose/Event 

(mg-cm!/event) 

7,20E-009 

4 06E-005 

r '--- Lag Time 

CF = Conversion Factor 

Future Resident (Adult) 
Intake- · ·· i Hazard ; Contribution 

(mg/kg-day) i Quotient ) to Life-tiuu.• 
(Ne) I (Car) I : Cancer Risk 

I 

' IJ2E-0ll6 i 21'-1106 

, 2E-0U6 

Assumptions for Future Resident (Adult) 
! CF'-- 0.001 l/cm3 
'BW 70 kg 
SA~ 

ETC 

l'F. 
ED 

AT(Nc) ·
AT(Car) · 

20.000 cm2 
0.17 hours/day 

23--l- days/year 
7 years 

2555 days 

25,550 days 

Equation for Hazard Quotient =- Chronic Daily Intake (Nc)/Rcft:reucc Dose 

Equation for Contribution to Cancer Risk;_ Chronic Daily Intake (Car) x Slope Factor 
Equation for Total Lifetime lancer Risk :-:: Adult Contribution t Child Contribution 

Future Resident (Child 
Intake [ Hazard I Contribution 

(mg/kg-day) I Quotirnt to Lifetime 
(Ne) I (Car) I Cancer Risk 

I I 
2.44E-0116 I 5E-1106 

I 
I 
I 

SE-006 

CF -

BW 
SA -

ET 
EF .-

Assumptions: for Futun.· Resident (Child) 
0.001 l/cm3 

! ED~ 

:AT(Nc) 

1AT(Car) ·-

15 kg 
7,930 cm2 

0.17 hours/day 

234 days/year 
2 years 

730 days 
25,550 days 

Resident 
Total 

Lifetime 
Cancer Risk 

Page 1 of 1 



SEAD•59. •71 EE/CA 

TABLEA-U 

CALCL'LATED SOIL RECEPTOR EXPDSL.RE - SEAD-59 

Deehlon Doeumenl • SL\Ds-59 and 71 

Seneca Arni~· Depol Aethll~ 

Constituent 

VulatileOrganics 

Acetone 
Benzene 
Ethylbenzene 
Methyl ethyl ketone 
Methylene chloride 
Toluene 
Total Xylenes 
Trichloroethene 

Semhulatlle Organics 

2 •~I ethy In aph th al ene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo{b )fluoranthene 
Benzo(ghi)perylene 
Benzo( k)fluoranthene 
Bis{ 2-Ethylhexy! )phthalate 
Butylbenzylphthalate 
Carbazole 
Chrysene 
Di-n-but)·lphthalate 
Di-n-octylphthalate 
Dibenz( a.h )anthracene 
Dibenzofuran 
Die thy Ip h thala te 
Fluoranthene 
Fluorene 
Indeno(l .2,3-cd)pyrene 
~aphthalene 
Phenanthrene 
Pyrene 

Pcstlcli.lcs/PCBs 

H'-DDD 
4,4'-DDE 
-l.4'-DDT 
Aldrin 
Alpha-BHC 
Alpha-Chlordane 
Beta-BHC 
Delta-BIIC 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan sulfate 
Endrin 
Endrin aldehyde 
Endrin ketone 
Gamma-Chlordane 
Heptachlor epoxide 

R;\IE 
C1me1>ntra1lun 

l.5(iE-01 

5.901i+OO 

8.751:•03 

::.noE-OJ 

R.JnE+{J:! 

l.OOE+OJ 

:.OOE-03 

6.7r1E-+-1)l 

.l 9t1E•Ol 

l.lOE+-00 

l.51JE+QO 

6 -i•l[-K)O 

5,80E4--{l0 

6.JOE....(]ll 

1.9QE4--{lt) 

5.80E+1JO 

\.51)E-1-;1[ 

9.611[.(lJ 

1 • .:\lE+ill) 

6.:!llE+{)tl 

:! 5l•E-t1l 

l.!Ni-0:! 

! 91JE+fl0 

.:.s01-:.1Jt_ 

\.;'flE-0:! 

')_911E·•-C1r) 

:!.:!OE-+-111 

5.JDE+-110 

:!A11J>Ol 

-i.60E+Ol 

!.:!OE-,{)! 

-i.lnE.n:! 

4.381.:-02 

5 :!OE.O:! 

l.tlSE-03 

IAOE.Q2 

5.WE-03 

-i.70E-OJ 

8.50E-OJ 

J.6LlE-ilJ 

:!.:!OE-02 

5.IOE-03 

l.OliE-1):! 

5.6LlE.03 

UvE-n.: 

l.lOE-0:! 

7A11E-OJ 

:!.60E-03 

6.50E-0\ 

SPI 

5.HE-t-111 

:! 34E->-<){l 

6.01E-t1l 

:!.7-iE+{Jl 

6.S6E+fllJ 

U9E+-OO 

5.6:!E•Ol 

L:!:!E-•OO 

l.6JE-01 

:!.IOE-01 

1.7:!E-0\ 

1.0-iE-01 

1.51E-O:! 

1.0:!E+-DO 

6.17E-OJ 

.l.05E-tlJ 

4.:!5E-03 

5.[\lE-03 

).llnE+fJO 

l.i)()E-1-110 

8)HE-O:! 

1.60E-O-i 

R.!6E.o3 

l.51E-lll 

7.1-iE-Ol 

1.-i'JE-nJ 

l.37E-03 

4.-IJE-U! 

1.0:!E•Ol 

-iA.lE-0:! 

1.3-iE-0:! 

l.79E-O:! 

1.UOE-0:! 

l.OOE-0:! 

3.0IJE-Ol 

l.-i5E-O.:! 

no Jat11 

J.OOE-01 

.lA-iE·Ol 

).DE-01 

:!.97E-O! 

5.80E-02 

no J11la 

:! . .::t1E-1J.:: 

.::.-tnE-02 

1.JOE-0-i 
Metals 

Antimony 
'.\1ercury 
Sodium 

8.-iLlE-01 9_00E-OI 

(I) SP: soil-to-pl11nl uptake factor. 
(2) DAF: bim1ccumu\11lion factor. 
tJ) Rcccptorexposurcculculutetlus 

I 
:!JIE+OJ I.OOE-4.10 

I 

ED"' [{Cs~ SP• C.:F •Ip).,. (Cs• BAF" la)+ (Cs• lsJ] •~FF.' BW 
Where. ED = exposure dose 

Cs= R.ME cone in soil (mg/kg) 
CF= plant dl)•lo-11cl•11cigh1 con\"Crsion foctor 

Dcer;\luusc [.\pu.mre 

BAF2 (m,tlkwclan 3 

J_9nE-01 X '.'11E-t1J 

.::ASE+-(11 l.71E---11J 

\.lli)E-.-00 -i.t'ilE...n1 

9.60E•OI :!.68E-02 

5.:!5E .... JO :!.63E-O.l 

7 .::-tE---1.)I 6.6:!E+fl3 

6.•11JE+OO 7,IJE+-02 

6.76E+Ol 1.-i9E-o.:: 

3 .J:!E-ul 3.Q51•:+<:1n 

J -1.::E-0l :! 50E-,l:! 

I OOE-tUO 1.-i-iE-O I 

:'i.lflE-n:: 3.\7E-O:! 

1.:!5E-\ll ! :!5E•t11 

-I :'iOE-t-110 JARE-1-{lO 
J .::11[.(l\ :!.)•lE-11[ 

2.-iflE-ul 5.8.::E-02 

.::.5JE•Ol I 8'.'E•\l] 

1 :1-1E..;l[ 1 •J)E-t-11! 

1 ,11JE-+-110 .::.J:!E-ti.l 

Ll)E...o.:: l.50E-t-i)l 

1.'.':'iE.1!\ I 5'.}E-01 
1.:!5E-,l] r,.8(,E.113 

4 911E-03 5 x.::E...,.1t1 

l.75E-lll 4.59E-O:! 

!.110E-+-tll) J_60E-/J2 

l.17E+-<J:! 1 srn-01 
~ 9:!E-11] ,)_JilJ:.(l] 

J.-t.::E-ul 1..::6E+111l 

-i.l9E-OI .:: 6.Jl::.,:11 

3 42E-11! .::.t-t[.11:! 

1.:!:!E-01 u.::E-t-1.10 

1.nuE-•Jl 

IME-01 

3.5nr:+00 

],llCJE+-00 

:!AOE.Ol 

n0Jut11 

.::.80E+02 

-i.70E-O.'.: 

:!.50E-O\ 

:!.50E-Ol 

.::.SoE.O! 

1.811E-Ol 

no data 

!.811E-••l 

:!.-t1JE-O! 

\JL!E-01 

-i.30E-t1JO 

:!JC•E~ll 

l.tlOE---110 

6.8:!E-04 

3.95E-L)4 

8..t7E•0-1 

.J 1-iE-fl-i 

.::.nJE-03 

!.63E·•J4 

.:!.57E•OI 

SJlSE-05 

l.51E-0J 

.l . .l3E-O-i 

l.69E-O-i 

:!.SRE-04 

:!.-i-lE-1J-t 

6.76E-05 

.l.05E-01 

:!.l lE+{lll 

J.lOE+-1.12 

{O . .:: for inorgunics onl~. I for orgunks} 
SP= soil-10-pkmt uptake foctor 
Ip= plunt-1m1ucr intake rate (0.00:! 16 kg1d11y for mouse. 0.00048 kg!duy for shrc11. 0.03658 kg/Jay for robin) 
BAF = bioaccumulation foctor (unitlcss) 
la= animal•matlcr intake rote l0.00:! !6 ·kg/J11y for mouse. 0.0085~ kg/Ja} for shrew. 0.04656 kg/Jay for robin) 
Is= inciJentu\ mil intake rate (0.\100088 kg/Jay tor mouse. 0 kg/d11~- for shre\1. 0.0096) kg/Jor for robin) 

SFF = Site foraging factor ( I for mouse and shrew: 0.583 for robin) 
BW = boJJ 11cight (0.ll:! kg for mouse. •).015 kg for shre11. 0.t177 kg for robin) 

P :\pit\pro jects\s en eca \s 59 71 ee cc\ris k\sead59\ecolo glcal\finl max .xls\exposure 

Shorl-talletl Shrc\, 

E.,pusure 
(mj!lkaftlayJJ 

:!.8'JE-11J 

8.:!5[->-<1! 

1.53[+-<):! 

1 . .::-tE-1.1.:: 

l'.,..tLlE-tlJ 

.l.-i:!E+<l-i 

3 4JE-t1lJ 

7 f'iSE•il:! 

IJ,-tE.,.;i[ 

":8-iE-•l:! 

6.JIE•Ll\ 

4.X-t£.1l:! 

4.57E-•I! 

UOE+-01 

l.15E·•-llfl 

:!.5'.!E-1.1\ 

8..l ➔ E-01 

5_7hE-ilJ 

7.K-iE+ll[ 

h.:!E-fll 

\.R5E-i"1.:: 

.\.1·1hE·•-Ol 

l.8%:.111 

l.6t"1[-1;j 

7 98E-Ol 

.J_.j:'£-+-tlll 

-1.3RE.,..l!l 

l.:!6E.J.{ll_) 

3.J-t[...;IQ 

6.441:-il\ 

6.-i6E-O➔ 

:.97E-OJ 

.::.t5E-03 

3.tl9E-OJ 

6.98E-0-1 

I.J5E+-00 

l.llJE-ll-i 

U7E-tl.l 

"'.75E-O-i 

1.5\E-03 

5_8.lE•O-i 

1.131::••lJ 

l.PIE-(lJ 

1.98E-O-i 

\.5'JE.....,1ll 

[[llE-HlJ 

IJ}E+-1lJ 

American Ruhln 

Expusure fmWkg.lday 

:.:!5E+OO 

5.5:E+Ol 

15-iE...,12 

7.00E-0:! 

7.65E-OJ 

:!.!6E.>-Q-i 

:!.J-IE+-03 

-LS-iE-0:! 

1.r.11E-Ol 

98:!E-1)2 

5 . .::IE-01 

1.80E·Ol 
7V,E.t1[ 

LIJE+-()J 

1 18E+n0 

J.l1!E-1)l 

9.-ISE·Ol 

I_, .J6E+Ol 

6.74E-03 

4.<JIE+Ol 

8.7-iE-ul 

3.5-tE.l/:! 

[.')<l[ .. -!l] 

: r,,1E-!Jl 

l.JlE-lll 

-1.<JSE•nt 

159E-1\ll 

5.\-:"E....,.lll 

6 6-tE+nO 

l.-l\E....,•11 

-t.5'JE•03 

~.SOE-OJ 

:'i.78E-OJ 

IAIE-i)J 

7.l:E-rlJ 

8 . .:!5E-n-t 

8.-iOE-O! 

-t.J.::E-<14 

5.6-iE-03 

l.:!6E-03 

:!.-iJE.OJ 

R 5.JE-0-i 

l .. FE•t•3 

I .::.::E-•IJ 
J.6•lE-O-i 

].11JE+l)ll 

h.<JIE+-(1tl 

I.I IE+-03 
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SEAD-59, -71 EE/CA 

February 2001 

TABLE A-23 
CALCULATION OF SOIL HAZARD Ql1OTIENTS USING MAX VALt:ES AS INPUT- S£AD-59- M.-UnlALS 

Decision Document - SEAD-59 and 71 
Seneca Army Depot Activity 

NOAEL Toxicity 
Deer Mouse Exposure Short-tailed Shrew Reference Value 

Constituent (mg/kg/day) I Exposure (mg/kg/day) 1 (mg/kg/day) 2 

Volatile Organics 
Acetone 8.70E-0l 2.89E-0l l.00E+0[ 

Benzene 1.71E+0l 8,25E+0l 2.64E+0l 
Ethylb,nzene .\.61E+0l l.53E+02 4.73E+0l 
:1 !ethyl ethyl ketone 2.68E-02 l.2.\E-02 l.77E+02 
~-!ethylene chloride 2.63E-03 6.40E-03 no data 
Toluene 6,62E+03 3.42E+04 2.60E+0l 
Total Xylenes 7.13E+02 3.43E+03 2,l0E+00 
Trichloroethene 1.49E-02 7.68E-02 7.00E+00 

Semivolatilc Organics 
2-~ leth ylna ph thalene 3.95E+00 l.34E+0l 7.16E+00 
Acenaphthene 2.50E-02 7.8.\E-02 l.75E+00 
Acenaphthylene 1.4.JE-01 6.3 lE-01 l.00E+00 
..-\nthracene 3, l 7E-02 .\.8.JE-02 l.00E+02 
Benzo(a)anthracene l.25E-0l .J.57E-0l I.00E+00 
Benzo(a)pyrene 3.48E+00 l.50E+0J I.00E+00 
Benzo(b )fluoranthene 2.50E-0l 1.15E+00 l.00E+00 
Benzo(ghi}pe1ylene 5.82E-02 2.59E-0l l.00E+00 
Benzo(k)fluoranthene 1.87E-0l 8.3.JE-0l l.00h00 
Bis(2- E thylh exyl )p h tha late l.95E+0 I 1.02b02 l.83E+0l 
Butylbenzylphthalate 2.12E-03 5, 76E-03 l.59E+0l 
Carbazole 1.50E+0l 7.8.\E+0l no data 
Chrysene l.59E-0 I 6.21E-0l l.00E+0Q 
Di-n-butylphthalate 6.86E-03 1.85E-02 5.50E+02 
Di-n-octylphthalate 5.82E+00 3.06E+0l 1.83E+0l 
Dibenz( a.h)anthracene 4.59E-02 l.89E-0l I.00E+00 
Dibenzofuran 3,60E-02 l.60E-0l no data 
Diethylphthalate l.53E-0 I 7.98E-0l .\.58E+03 
Fluoranthene 9.30E-0l .\.47E+00 l.25E+00 
Fluorene 1.26E+00 .\.38E+00 l.25E+00 
Indeno(l ,2,3-cd)pyrene 2,64E-0l l.26E+00 I.00E+00 
Naphthalene 2. l.JE-02 5,00E-02 7.16E-s00 
Phenanthrene 1.32E+00 3.3.JE+00 I.00E+00 
Pyrene 2,29E-0l 6.44E-0 I I.00E+00 

Pesticides/PCBs 
4.4'-DDD 6.82E-04 2.35E-03 8.00E-01 
-1..J'-DDE 3,95E-04 6.46E-0-1 8.00E-0 I 
-1..J'-DDT 8.47E-04 2.97E-03 8.00E-01 
Aldrin .J. l.JE-04 2.15E-03 2.00E-01 
Alpha-BHC 2.0JE-03 8.09E-03 l.60E+00 
Alpha-Chlordane l.63E-0.J 6.98E-0.J .\.58E+00 
Beta-BHC .. .. no data 
Delta-BHC 2.57E-0l l.35E+00 1.60E+00 
Dieldrin 8.0SE-05 l. !OE-04 2.00E-02 
Endosulfan 1 1.5 IE-03 3.37E-03 l.50E+00 
Endosulfan 11 3.33E-0.J 7.75E-0.J U0E+00 
Endosulfan sulfate 6,35E-04 1.51 E-03 l.50E+00 
Endrin 1.69E-04 5,83E-04 no data 
Endrin aldehyde -- .. no data 
Endrin ketone 2.SSE-04 l.lJE-03 9.20E-02 
Gamma-Chlordane 2.44E-04 l.0IE-03 4.58E+00 
Heptachlor epoxide 6,76E-05 l.98E-04 l.00E-01 

~Ietals -
Antimony 3.05E-0l l.59E+00 l.25E-0 I 
Mercmy 2.llE+00 l.!0E+0l l.32E+0l 
Sodium 3. I0E+0Z l.33E+03 no data 

I) Receptor exposure from Table A-22. 
2) Toxicity reference value from Table 3.6--L 
3) Hazard quotient calculated as HQ= exposure raw/ toxicity rcfcn.:ncc ,·alue 

with HQ < I. no dfects expected 
I < HQ=< I 0. small potential for effects 
IO < HQ =< I 00. potential for greater i:xposurc to result in dfocts, and 
HQ> 100. highest potential for dfccts. 

-1) •• : no HQ could bi: calculated, as no toxicity data could be found. 
5) Bold HQ indicati: that hazard quoti,.mt is gri:nti:r than I. 

Deer ~louse 
Hazard 

Quotient 3 

8.7E-02 
6.5E-0l 
9.7E-0l 
UE-0.\ 

.. 
2,5E+02 
3.4E+02 
2.lE-03 

5,5E-0l 
l..\E-02 
l.4E-0l 
3.2E-04 
UE-01 

3.5E+00 
2.SE-01 
5.SE-02 
l.9E-0l 
1.1 E+00 
1.3 E·O.\ 

.. 
l.6E-0l 
1.2E-05 
3.2E-0l 
.J.6E-02 

.. 
3.JE-05 
7.4E-0l 
J.0E+00 
2.6E-0l 
3.0E-03 
l.3E+00 
2.3E-0l 

8.5E-04 
-1.9E•0.J 
l.lE-03 
2. IE-03 
l.3E-03 
3.6E-05 

.. 
l.6E-0l 
4.0E-03 
l .0E-03 
2.2E-04 
4.2E-04 

.. 

.. 
3. IE-03 
5.3E-05 
6.SE-04 

2.4E+00 
l.6E-0l 

--

Short-tailed Shrew 

Hazard Quotient 3 

2.9E-02 
3,lE+00 
3,2E+00 
7.0E-05 

--
J.3E+03 
J.6E+03 
1.1 E-02 

J.9E+00 
4.5E-02 
6.3E-0l 
4.SE-0.\ 
.\.6E-0l 
J.SE+0l 
J.!E+00 
2.6E-0l 
8.JE-01 
5,6E+00 
3.6E-0.\ 

.. 
6.2E-0l 
3.4E-05 
J.7E+00 
1.9E-0l 

.. 
1.7E-0.J 

3,6E+00 
3.SE+00 
I.3E+00 
7.0E-03 
3,JE+00 
6.4E-0I 

2.9E-03 
8. IE-04 
3.7E-03 
1. !E-02 
5. IE-03 
l.SE-04 

--
8 . .\E-01 
5.5E-03 
2.2E-03 
5.2E-0-1 
!.0E-03 

.. 

--
l.2E-02 
2.2E-04 
2.0E-03 

J.JE+0l 
8.3E-0l 

--
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SEAD-59. -71 EE/CA TABLE A-2~ 
C.-\LCCL\TION OF SOIL HAZ.-\RD Ql'OTIENTS 

L'S1:-iG ~1.-\X \'.-\Ll'ES .-\S INPl'T- SE.-\D-59 - BIRD 
Decision Document - SE.-\Ds-59 and 71 

Seneca .-\rmy Depot Activity 

-\mcrican 
Robin ;'1;O.-\EL Toxicity 

Exposure Reference Value 

Constituent (mg/kg/day) 1 (mg/kg/day} 2 

Volatile Organics 
.-\cetone 2.25E+00 6. I0E+02 

Benzene 5.52E+0 I no data 

Ethylbenzene l.54E+02 no data 

~!ethyl ethyl ketone 7.00E-02 no data 

\!ethylene chloride 7.65E-03 no data 

!Toluene 2. 16E+0-1 no data 

!Total Xylenes 2.3-1E+03 3.06E+02 

jTrichloroethene -1.8-lE-02 no data 

Semivolatile Organics 
2-1\.lethylnaphthalene l.60E+0 l 2.85E+0l 

Acenaphthene 9.82E-02 l.00E+03 

.-\cenaphthylene 5.21E-0l l.00E+03 

Anthracene 1.80E-0l l.00E+03 

Benzo( a}anthracene 7.76E-01 ➔ .00E-0 I 

Benzo(a}pyrene I.13E+0l ➔ .00E+0 I 

Benzo(b }tluoranthene 1.18E+00 c\.00E+0 I 

Benzo(ghi)perylene 3.0IE-01 ➔ 00E+0l 

Benzo(k} fluoranthene 9A8E-01 -1.00E+0l 

Bis(2-Ethylhexyl)phthalate 6.c\6E+0 I 1.I0E-00 

Butyl benzyl phthal ate 6.7➔E-03 no data 

Carbazole c\.91E+0I no data 
Chrysene 8.7c\E-0I ➔ .00E-01 

Di-n-butylphthalate 3.5➔E-02 I. I0E-01 

Di-n-octylphthalate l.90E+0 I l.l0E+00 

Dibenz( a,h)anthracene 2.60E-0l -1.00E+0I 

Dibenzofuran 1.3 IE-0 I 2. 18E-0I 

Diethylphthalatc c\.98E-0I I.I 0E-02 

Fluoranthene 3.59E+00 c\.00E+0I 

IJ:!uorene 5.l7E+00 2.85E+0 I 

lndeno( 1,2.3-cd)pyrene 1.17E+00 4.00E+0I 

Naphthalene 7.59E-02 2.85E+0 I 

Phenanthrene 6.64E+00 2.85E+0 I 

Pyrene IAIE+00 ➔ .00E+0I 

;resticides/PCBs 
c\,4'-DDD ➔ .59E-03 5.60E-02 

c\,4'-DDE 3.S0E-03 5.60E-02 

-1,-1'-DDT 5.78E-03 5.60E-02 

Aldrin 1.-llE-03 5.00E-01 

Alpha-BHC 7.12E-03 5.60E-0l 

Alpha-Chlordane 8.25E-0➔ 2. 14E-00 

Beta-BHC -- no data 

Delta-BHC 8.40E-0 I 5.60E-0 I 

Dieldrin H2E-0-1 7.70E-02 

Endosulfan I 5.64E-03 l.00E+QQ 

Endosul fan II l.26E-03 l.00E+0I 

Endosulfan sulfate 2.43E-03 l.00E+00 

Endrin 8.54E-04 l.0-lE-02 

Endrin aldehyde -- no data 

Endrin ketone l.57E-03 3.00E-0 I 

Gamma-Chlordane l.22E-03 2.14E+00 

Heptachlor epoxide 3,60E-04 4.80E+00 

Metals 
Antimony l.03E+00 no data 

Mercury 6,91E+00 4.50E-0 I 

Sodium l. l lE+03 no data 

(I) Receptor exposure from Table A-22. 
(2) Toxicity reference value from Table 3.6-5. 
(3) Hazard quotiem calculated as HQ= exposure rate/ toxicity reference value 

with HQ < I, no effects expected 
l < HQ ""< I 0. small polential for effects 
10 <HQ""< JOO. potential for greater exposure 10 result in effects. and 
HQ> I 00. highest potential for effects. 

(--l) -- . no HQ could be calculated. as no toxicity data could be found. 
(5) Bold HQ indicate that hazard quotient is greater thari I. 

P:lpitlprojects\seneca\s5971 eeclrisklsead-59\ecological\finlmax.xls\hqs_birdNOAEL 

.-\merican 
Robin Hazard 

Quotient 3 

3.7E-03 

--
--
.. 
.. 
--

7.7E+00 

--

5.6E-0l 
9.SE-05 
5.2E-04 
l.8E-0c\ 
1.9E-02 
2.SE-01 
3.0E-02 
7.5E-03 
2.c\E-02 
5,9E+0l 

--
--

2.2E-02 
3.2E-0I 
1.7E+0I 
6.5E-03 
6.0E-01 
~.5E+0I 
9.0E-02 
1.8E-0l 
2.9E-02 
2.7E-03 
2.3E-0I 
3.5E-02 

8.2E-02 
6.SE-02 
l.0E-01 
2.SE-03 
l.3E-02 
3.9E-0c\ 

--
1.5E+00 
5.7E-03 
5.6E-03 
I.3E-04 
2.c\E-03 
8.3E-02 

.. 
5.2E-03 
5.7E-04 
7.5E-05 

--
I.5E+0t 

--
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SEAD-59. -71 EE/CA 

TABLE A-25 

CALCL'LATED SOIL RECEPTOR EXPOSL'RE • SEAD-~9 

Dcd.~lnn Docu111cnt • S[ADs-S9 11ml 71 

Cun~titucnl 

Vulatilc Org11nlc.~ 

Acetone 
Benzene 
Ethylbenzene 
~vlethyl ethyl ketone 
Methylene chloride 
Toluene 
Total Xylenes 
Trichloroethene 

Scrnhulatilc Organics 

2-~[ethyl naphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 

Benzo( b )fluoranthene 
Benzo(ghi )perylene 
Benzo( k )tluoranthene 
Bis( 2-Ethylhexyl )phthal ate 
Butylbenzylphthal ate 
Cnrbazole 
Chrysene 
Di-n-butylphthalate 
Di-n-octylphthalate 
Dibenz( a.h )anthracene 
Dibenzofuran 
Diethylphthalate 
Fluoranthene 
F\uorene 
Indeno( l .~.3-cd)pyrene 
Naphthalene 
Pbenanthrene 
Pyrene 

Pc.~lich.lc.\/PCB~ 

4A'-DDD 
4,4'-DDE 
4,4'-DDT 

Aldrin 
Alpha-BHC 
Alpha-Chlordane 
Be1a-BHC 
Deltn-BHC 
Dieldrin 
Endosulfan I 
Endosulfan I I 
Endosulfan sulfate 
Endrin 
Endrin aldehyde 
Endrin ketone 
Gamma-Chlordane 
Heptachlor cpoxide 

~':','.'.'.10ny 
;;:::;~111' 
Sodium 

I) SP: soil-to-plant uptake factor. 
2) B.-\F: biouccumulution factor. 
J) Reccptorc-..posurc 1.llllcu[ate<las 

:\lc11n 
Cunccnlrnlion 

(m.,/k,l 

6.➔ lE-02 

4.➔ 5E-Ol 

lJlE+OI 

5.99E-OJ 

5.60E-OJ 

4.\5fi+i)\ 

5.0lE+-01 

6 . .'.'.-IE+tlO 

5.22E+t10 

5J-IE+-OO 

5.➔➔ E+il(l 

6J3E+tl0 

6 19E·•-flll 

6.5!lE+-110 

5.55£+-00 

(,.07E·•-f•O 

l.l18E+-1i1i 

2.33E-01 

5JOE+{l0 

6J0E+ii0 

::.1J8E-Ol 

2.29E-Ol 

5.➔ 6E-t-1i•i 

5.2-IE+OO 

2.23E-Ol 

3.76E+t10 

5 . .'.'.0E+OO 

6.tl6E+tl0 

7.::0E·•-no 

1.15E-fJ.'.'. 

1.58E-0! 

l.55E-\l2 

l.\4E•03 

J . .'.'.lE-OJ 

2 .JIE•llJ 

!.9-IE-03 

.'.'..l.JE·O3 

::.::sE.03 

J.27E-03 

.:U-IE•OJ 

J.56E-03 

J.53[-03 

.i.1\!E-03 

3.79E·03 

::.37E•03 

!.81E-t13 

JJ7E-O! 

1.29E-Ol 

3.93E+tl2 

ED= [(Cs• SP• CF• Ip)+ (Cs• BAF" fa)+- (Cs• ls)j "SFF / BW 
Where. ED= exposure dose 

Cs= R.ME com: in soil {mgikg) 
CF= plant d0-10-11e1-1111ight com-crsion faclor 

(tl.'.'. forinorganicsonly. I for organics) 
SP= soil-lo-plant uptake fo.::tor 

Seneca Army Dt•pot Acth It~· 

SPI 

5.JJE+Ol 

::.3 ➔ E+00 

6.0lE-01 

2.7-IE+Ol 

6.86E+-OO 

l.39E+OO 

5.6::E-01 

1.2.'.'.E-t-1)0 

l.63E-01 

2.lOE-01 

1.72E-O\ 

1 .~1-IE·IJ I 

l.51E·02 

JJ1::E+00 

6.171:-03 

3 115E-03 

.J.25E·03 

5.WE-03 

[.I_HlE-+ilO 

1.00[.<-;'JI) 

8.8-IE•02 

l.60E-0-1 

8.lf,E-OJ 

l.5!E-0l 

7.l.JE-01 

3 72E-l12 

l..J9E-0l 

l J7E-01 

.j_.jJ[.1)] 

l.02E-01 

-I . .J3E-02 

l .. '.\-IE-02 

l.79E-02 

l.OOE-02 

!.OOE-02 

3.00E-01 

l.-l)E-02 

no<latii 

3.00E-Ol 

1.20E-01 

3.➔➔ E-Ol 

3.l3E-O! 

2.97E--OI 

5.SOE-02 

no <lulu 

2 ::oE-•J2 

2 . .JOE-02 

7.00E-01 

UOE-0-1 

9.00E-01 

l.00E+00 

11AF2 

3.90E-Ol 

2.-15E+-Ol 

1.00E+-00 

9.60E-0\ 

5.25E-t-OO 

7..~4E+tll 

6.00E+-00 

ti 7~,E-1-111 

3.-1.'.'.E-Ol 

3.➔ 2E-ill 

I.OOE+OO 

5.l(IE-11.:: 

1.25E-O! 

-I 50E+iJO 

3 2uE-Ol 

2..-IOE-01 

.'.'..53E-lll 

1.21.~E"'il! 

l.•l1JE+1)0 

l.15E+02 

l.75E-ill 

1.25E-•ll 

-1.91JE+1l3 

I 75E-•·i1 

l.1J,)E+a_1<1 

1.17E+02 

~.9.'.'.E-•.i I 

.U::E-ll[ 

-1.l9E-•1 l 

J.-12E-O! 

1.2.'.'.E-u! 

l.OUE-ul 

2.51.lE-02 

!.tlOE-tll 

3.50E+OO 

l.00E+f!0 

2 -lllE-111 

no Jutn 

2.SOE-+·01 

UOE-02 

2.50E•01 

2.501:-01 

2.50E-O\ 

l.811JJII 

noJuw 

l.Sf1E-i"1! 

2.-IOE-01 

1.JtlE-Ol 

D0E+nn 

2.31_i[-1-(l[ 

l.OOE+flO 

Deer :\luu.Hi Expo~urc 
(nw/k,i<b,·\J 

3.72E-Ol 

1.29E+OO 

2J3E+OO 

l.8-IE-02 

7J6E-03 

3.31E+02 

~ 57E+O! 

.j ]6[.1_):: 

3.6Rl·'.-i"ll 

3.3-IE-Ol 
7.()0E-01 

1.151;-111 

1 2-IE-01 

3 72[-l-{)0 

2 5:'E-01 

l 70E-0l 

! 95E-1J! 

I .j]l;+<\,l 

5.!.JE-02 

6.6-IE"'\ll 

1 62E-IJ1 

1.::n:-,-02 
U2E-til 

6.7-IE--tl! 

2RJE-,-HO 

•~.1HE-t1l 

2 !GE-01 

2 'JlE-01 

-l.r;.JE-01 

1.7-IE-lll 

USE-01 

!.91E-ti-l 

U3E-O.J 

~.52E-O-l 

➔ J:'E-11-1 

-l.6-IE-\1-1 

7.67E-05 

6.➔ SE-02 

5.12E-l15 

2.2-IE-0-1 

2. l8E•tl4 

2.26E-O➔ 

l.116E-0-1 

'J.94]J15 

7.IWE-05 

-l/,9E-05 

1 58E-nl 

J.25E-01 

5.27E+-()l 

Ip= plunt•mattcr intake rate (0.00216 kg/day for mouse. 0.000-18 kg/daJ for shrc11 .. 0.03658 kg/day for robin) 
BAF = bioac..:umulation factor (unitless) 
Ju= animal-nrnller intoke rule (0.00216 kg/day for mouse. 0.0085Z kg/Jay for shrc11. O.O-t656 kg/<la~ for rnbinl 
Is= incidental rnil intukc rate (0.000088 kg/day for mouse. 0 kg/<lay for shrew. 0.00965 kg/dny for robin) 

SFF = Site foraging fo..:tor ( I for mouse and shrc\1: 0.583 for robin) 
B\\" = body 11cigh1 (0.02 kg for mouse. 0.015 kg for sl1rc11. 0.077 kg for robin) 

P:\plt\projects\s eneca\s 5971 eecc\rlsk\se a d59\ecol oglcal\finlmea n .xls\exposure 

Shurt-tallctl Shrirn 
[:\pusurc 

(,.u,/k,i<l,n\ J 

1 .!JE-Ol 

6.::2p-1_)Q 

7.7lE+1.lt) 

R.51E-OJ 

l.79E-02 

1.71E~,n 

1.72E~l2 

2\51:-111 

l.2-IE-t-11(1 

1.11)E4--1.ll) 

J.06E-+il0 

!.7hE-01 

-l.53E-Ol 

l.60[+0) 

l.!SE~,,,} 

7.58E-Ol 

8.7JE.111 

l.-lt"lJ:.1)] 

3 . .J6E-1"-ll2 

r,J!E-•il 

1 5.JE-!12 

6 J8E.,.,12 

5 .j-ll;-11\ 

l-lRE+1ll 

7.J8E-(i\ 

l.3')j: .... ,11 

l.ORE+<)I) 

UtlE-01 

3.R7E-ll! 

6 57E-Ll.J 

2.3-IE-04 

,'tSJE-0.J 

1.85E-03 

J 29[-rl.j 

J .JOE-01 

f:i.<J7E-ll5 

5.uOE-n-1 

5.•L~E-0-1 

5 J'JE-1J.i 

J t,7E-O-I 

_t'J"F-11.j 

J 25E-1i.J 

IJ7E-t1-l 

8 22E-Ol 

1.691:+00 

I c 
Atm.·rkan Ruhln 

9.59E-~11 

4.l6E-+-00 

7.77E-l·tJO 

-l.79E.02 

2.l-lE-02 

1.08E+-03 

!.l7E+o2 

1J6E-Ol 

1.-1%-1--111) 

I .1::E-t-1.•rJ 

2.5JE+oO 

6.52E-(ll 

7.6RE-1J! 

l.2!lE-l--{lJ 

-~ s11E.111 

<J.92E-!ll 

.jr,r,l:+1lll 

l.6-IE-,11 

2.liE+{I.'.'. 

S.881:-11\ 

2 'lSE-02 

3.%E+l1:: 

1.-11E.1il 

2.-15E+t.10 

l ::•1[.J.!111 

1.65E+DO 

8.75E-Ol 

8.-IRE-O! 

I 29E-1l) 

U?E-03 

1.7.:!E-OJ 

l. ➔ 9E-03 

l.63E-03 

.'l.R9E-11-I 

2.l2E-Ol 

.2.8r1E-li.J 

8J7E-Ll.J 

R.2%-(1.j 

8651:-11.J 

5.JSE-04 

5. ➔ lE-11-1 

3.9!1[-li.j 

::.5()E-\l.J 

5J5E-0l 

l.071-:+00 

l.89E+-02 
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SEAD-59, -71 EE/CA 

TABLE A-26 
CALCl'L.-\ TION OF SOIL HAZARD QUOTIENTS - SEAD-59 - \l.-\:'.1\1.-\LS 

t:SING MEAN VALl'ES AS l;',/Pl!T 
Decision Document - SEADs-59 and 71 

Seneca Army Depot Activity 

NOAEL Toxicity Deer \louse 
Deer ~louse Exposure Short-tailed Shrew Reference Value Hazard · 

Constituent (mg/kg/day) 1 Exposure (mg/kg/day) 1 (mg/kg/day) 2 Quotient 3 

\'olatile Organics 
Acetone 3.72E-0I 1.23E-0 I I.00E+0I 3.7E-02 

Benze1.1e 1.29E+00 6.22E+00 2.6.\E+0I -l.9E-02 

Ethyl benzene 2.33E+00 7.71E+00 V3E+0I -l.9E-02 

~-lethyl ethyl ketone l.8-IE-02 8.51 E-03 I. 77E-r02 1.0E-0-1 

\lethylene chloride 7.36E-03 1.79E-02 no data --
Toluene 3.3 IE+02 I. 7 IE+03 2.60E+0I 1.3E+0I 

Total Xylenes 3.57E+0l 1.72E+02 2. I0E+00 1.7E+0I 

Trichloroethene -1. 16E-02 2.15E-0l 7.00E+00 5.9E-03 

Semivolatlle Organics 
2-~lethylnaph thalene 3,68E-0I 1.2-IE+00 7.16E-,.Q0 5. IE-02 

Acenaphthene 3.3-IE-0I l.05E+00 1.75E.,.00 l.9E-0I 

Acenaphthylene 7.00E-01 3,06E.,.00 I.00E+00 7.0E-01 

Anthracene 1.15E-0I 1.76E-0 I I.00E-02 I.I E-03 

Benzo(a)anthracene 1.2-IE-0 I -l.53E-0I I.00E.,.00 1.2E-0 I 

Benzo(a)pyrene 3.72E+00 l.60E+0I I.00E+00 3,7E+00 

Benzo(b )fluoranthene 2.57E-0I l.18E+00 I.00E+00 2.6E-0I 

Benzo(ghi)pe1ylene l.70E-0l 7.58E-0I I.00E-00 l.7E-0l 

Benzo(k)fluoranthene 1.95E-0I 8,73E-0I I.00E-00 2.0E-01 

Bis(2-Ethylhexyl)phthalate 1.-IIE-00 7.37E+00 1.83E-0I 7. 7E-02 

Butylbenzylphthalate 5. I-IE-02 I.-I0E-01 l.59E+0 I 3 .2E-03 

Carbazole 6.6-IE-0I 3.-l6E·•02 no data --
Chrysene l.62E-0I 6.31E-0I I.00E+00 1.6E-0I 

Di-n-butylphthalate 5.72E-03 I .5-IE-02 5.50E-02 1.0E-05 

Di-n-octylphthalate 1.21E+02 6.38E+02 l.8JE-,.QI 6.6E+00 

Dibenz(a,h)anthracene l.32E-0 I 5.4-IE-0I I.00E-00 UE-01 

Dibenzofuran 6.7-IE-0I 3,00E+00 no data --
Diethylphthalate 2,83E+00 l.-18E+0I -l.58E+03 6.2E-0-l 

Fluoranthene 6.81E-0I 3,27E-00 l.25E-00 5.4E-0I 

Fluorene 2.16E-0I 7.48E-0I 1.25E+00 1.7E-0I 

lndeno( 1,2,3-cd)pyrene 2.91E-0I l.39E·r00 I.00E+00 2.9E-0I 

Naphthalene -l.6-IE-01 l.08E+00 7, 16E·-00 6,5E-02 

Phenanthrene l.7-IE-01 -l.40E-0I I.00E+00 1.7E-0 I 

Pyrene l.38E-0 I 3,87E-0 I I.00E-00 1.-IE-01 

Pesticldes/PCBs 
-1.4'-DDD l.91E-0-l 6,57E-0-l 8 00E-01 2.4E-0-l 

-1.-1'-DDE l.-13E-0-I 2.3-IE-0-1 8.00E-01 1.8E-0-l 

4.-1'-DDT 2.52E-0-l 8,83E-0-l 8,00E-01 3. IE-0-1 

Aldrin -l.37E-0-l 2.26E-03 2.00E-0 I 2.2E-03 

.-\lpha-BHC -1.6-IE-0-l 1.85E-03 l.60E+00 2.9E-04 

Alpha-Chlordane 7.67E-05 3.29E-0-l -l.'58E+00 1.7E-05 

Beta-BHC -- -- no data --
Delta-BHC 6.48E-02 3.40E-0 I l.60E+00 -1. IE-02 

Dieldrin 5. l 2E-05 6,97E-05 2.00E-02 2.6E-03 

Endosulfan I 2.2-IE-0-1 5.00E-0-1 l.50ET00 UE-0-l 

Endosnlfan II 2.18E-04 5,0SE-0-1 1.50E+00 l.5E-0-l 

Endosnlfan sulfate 2.26E-04 5,39E-04 U0E+00 l.5E•0-I 

Endrin l.06E-04 3,67E-0-l no data --
Endrin aldehyde -- -- no data --
Endrin ketone 9,94E-05 3.90E-04 9.20E-02 I.IE-03 

Gamma-Chlordane 7.80E-05 3.25E-0-l -l,58E+00 1.7E-05 

Heptachlor epoxide -l.69E-05 1.37E-04 l.00E-01 -l.7E-0-l 

Metals 
Antimony l.58E-0I 8,22E-0l l.25E-0I l.3E+00 

Mercury 3.25E-0I 1.69E+00 l.32E+0I 2.5E-02 

Sodium 5.27E+0I 2.26E+02 no data --

(I) Receptor i.:xposurl! from Table A-25 
(2) Toxicit} r..:fon.:nce ,alu\! from Table 3.6....J. 
(3) Hazard quotient calculo.tcd as HQ= C.'>posurr.: rate/ toxicity rcforcnci.: rnlue 

\\ ith HQ < I. no t!l'focts cxpcch:d 
I <HQ=< 10. small potential for d'focts 
10 < HQ =< I 00. potential for greater exposure to result in effects, and 
HQ> 100. highcst potential for dll!cts. 

m--= no HQ could be calculated. as no toxicit} data could be found. 
(5) Bold HQ indic.itc that hazard quoth.mt is gn:ah:r than I 

p lpItlpro1ecls\seneca\s5971 eec\risk\sead59\eco\finlmean.x1s\hqs_mammal 

Short-tailed Shrew 

Hazard Quotient 3 

1.2E-02 
2.4E-0I 
1.6E-0I 
-l.8E-05 

--
6,6E+0I 
8.2E+0I 
3, IE-02 

1.7E-0I 
6.0E-01 
3.IE+00 
1.8E-03 
-l.5E-0l 
1.6E+0I 
1.2E+00 
7.6E-0l 
8.7E-0I 
-l.0E-01 
8,8E-03 

--
6.3E-0I 
2.8E-05 
3,SE+0I 
5.-IE-01 

--
3.2E-03 
2,6E+00 
6,0E-01 
1.-IE+0O 
UE-0 I 
HE-01 
3.9E-0I 

8.2E-0-I 
2.9E-04 
1. IE-03 
I.I E-02 
l.2E-03 
7.2E-05 

--
2. IE-01 
3.5E-03 
JJE-0-1 
3.-IE-04 
3,6E-0-l 

--
--

4.2E-03 
7.IE-05 
I.-IE-03 

6,6E+00 
l.3E-0 I 

--

C 
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SEAD-59. -71 EE/CA 
T.-\BLE .-\-27 

C.-\LCl'LA TION OF SOIL HAZARD Ql"OTIENTS · SE.-\D-59 - BIRD 
l'Sl:'\G ~IE.-\N \'.-\Ll'ES 

Decision Document - SE.-\Ds-59 and 71 
Seneca Army Depot Activity 

American 
Robin NOAEL Toxicity American 

Exposure Reference Value Robin Hazard 

Constituent (mg/kg/day) 1 (mg/kg/day) 2 Quotient 3 

Volaltle Urgantcs 
Acetone 9.59E-0I 6. 10E+02 1.6E-03 

Benzene -l.16E+00 no data --
Ethyl benzene 7.77E+00 no data --
Methyl ethyl ketone -l.79E-02 no data --
Methylene chloride 2. l.\E-02 no data --
Toluene 1.08E+03 no data --
Total Xylenes l.l 7E+02 3.06E+02 3.8E-01 

Trichloroethene l.36E-01 no data --
Scmivolatile Organics 

2 -~ I ethyl naphthalene l.-l9E+00 2.85E+0I 5.2E-02 
Acenaphthene 1.32E+00 l.00E+03 l.3E-03 

.-\cenaphthylene 2.53E+00 1.00E+03 2.5E-03 

A...11thracene 6.52E-0l l.00E+03 6.5E-0.\ 
Benzo(a)anthracene 7.68E-01 .\.00E+0 1 1.9E-02 
Benzo( a)pyrene 1.20E+0 l -l.00E+0 I 3 0E-01 
Benzo(b )fluoranthene 1.22E +00 4.00E+0l 3.0E-02 
Benzo(ghi)perylene 8.80E-0l .\.00E+0 1 2.2E-02 
Benzo(k)fluoranthene 9.92E-0l .\.00E+0 I 2.5E-02 
Bis(2-E thylhexyl)phthahtt -l.66E+00 l.l0E+00 -l.2E+00 
Butyl benzy I phthal ate l.6.\E-01 no data .. 
Carbazole 2.17E+02 no data --
Chrysene 8.88E-0 I -l.00E+0 I 2.2E-02 
Di-n-butylphthalate 2.95E-02 l.l0E-01 2.7E-0 l 
Di-n-octylphtha\ate 3.96E+02 1. I0E+00 J.6E+02 
Dibenz(a,h)anthracene 7.-17E-0l .\.00E+0 I 1.9E-02 
Dibenzofuran 2.45E+00 2.18E-0l I.I E+0I 
Diethylphthalate 9.25E+00 I. I0E-02 8.-IE+02 
Fluoranthene 2.63E+00 .\.00E+Q 1 6.6E-02 

Fluorene 8.83E-0 l 2.85E+0 l 3. lE-02 
lndeno( 1,2.3-cd)pyrene 1.29E+00 -1.00E+0 1 3.2E-02 
Naphthalene 1.65E+00 2.85E+0l 5.8E-02 

Phenanthrene 8.75E-0 1 2.85E+0l 3.lE-02 

Pyrene 8.-ISE-01 -l.00E+0 1 2. lE-02 

Pesticides/PCBs 
-l.4'-DDD 1.29E-03 5.60E-02 2.3E-02 
.\.4'-DDE 1.3 7E-03 5.60E-02 2.5E-02 
-1,.\'-DDT 1.72E-03 5.60E-02 3. lE-02 

Aldrin 1 . .\9E-03 5.00E-0 I 3.0E-03 
.-\lpha-BHC 1.63E-03 5.60E-0 l 2.9E-03 
.-\lpha-Chlordane 3.89E-0.\ 2.1.\E+00 l.8E-0-l 

Beta-BHC -- no data --
Delta-BHC 2.l2E-0l 5.60E-0 l 3.SE-01 

Dieldrin 2.80E-0.\ 7.70E-02 3.6E-03 

E.ndosulfan l 8.37E-04 1.00E+00 8.-lE-04 
Endosulfan II 8.29E-0.\ l.00E+0l 8.3E-05 

Endosulfan sulfate 8.65E-0.\ I.00E+00 8.7E-04 

Endrin 5.38E-04 l.04E-02 5.2E-02 
Endrin aldehyde -- no data --
Endrin ketone 5.41 E-04 3.00E-01 l.8E-03 

Gamma-Chlordane 3.90E-04 2.14E+00 1.8E-04 

Heptachlor epoxide 2.50E-04 -l.80E+00 5.2E-05 

Metals 
Antimony 5.35E-0 I no data --
~lercury 1.07E+00 4.50E-0 1 2.4E+00 
Sodium 1.89E+02 no data --
I) Receptor exposure from Table A-25. 
2) Toxicity reference value from Table 3.6-5. 
3) Hazard quotient calculated as HQ ::c: exposure rate I toxicity reference value 

\vith HQ < I. no effects expected 
I < HQ ""< I 0. small potential for effects 
l O < HQ ""< I 00. potential for greater exposL1re to result in effects. and 
HQ > I 00. highest potential for effects. 

4) •· no HQ could be calculated. as no toxicity data could be found. 
5) Bold HQ indicate that hazard quotient is greater than I. 

P:lpitlprojects\seneca\s5971 eeclrisk\sead-59\ecological\finlmean.xlslhqs_bird 
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Seneca Army Depot Activity Dra!'t Decision Document - SEADs-59 and 71 
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COMPOUND 
VOLATILE ORGANICS 
1, 1, 1-Trichloroethane 
Acetone 
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Ethyl benzene 
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TABLE B-1 
SOIL ANALYSIS RESULTS - SEAD-71 

Decision Document - SEADs-59 and 71 
Seneca Army Depot Activity 

STUDY ID: RI Phase 1 Step 1 RI Phase 1 Step 1 R! Phase 1 Step 1 Rl Phase 1 Step 1 Rl Phase 1 Step 1 

SDG SEAD-71 SEAD-71 SEAD-71 SEAD-71 SEAD-71 
ES ID SS71-1 SS71-10 SS71-11 SS71-12 SS71-13 
SAMP_ID: 71013 71017 71024 71023 71027 

FIELD QC CODE: SA SA SA SA SA 
SAMP. DETH TOP: 0 0 0 0 0 
SAMP. DEPTH BOT: 0.2 0.2 0.2 0.2 0.2 
MATRIX: SOIL SOIL SOIL SOIL· SOIL 
SAMP. DATE: 19-Nov-97 19-Nov-97 20-Nov-97 20-Nov-97 21-Nov-97 

Number of Number of Frequency of Maximum Number of 

COMPOUND UNIT Analyses Detections Detection Value Exceedances TAGM 
Heptachlor epoxide UG/KG 34 14 41.18% 180 4 20. 4.3 2.4 U 17. J 18. U 9.8 J 
Methoxychlor UG/KG 34 12 35.29% 520 0 23. U 24. U 270. 210. 250. 

METALS 
Aluminum MG/KG 34 34 100.00% 18000 0 19,520. 7,250. 9,080. 2,900. 2,450. 1,890. 
Antimony MG/KG 34 12 35-29% 19.3 1 6 1.9 J .95 UJ .98 J .7 UJ .63 UJ 
Arsenic MG/KG 34 34 100.00% 14.6 4 8.9 4.9 7.4 5.8 3.2 3.5 
Barium MG/KG 34 34 100.00% 179 0 300. 51.2 J 53.4 J 50.5 J 88.1 J 65.1 J 
Beryllium MG/KG 34 33 97.06% 0.88 0 1.13 .26 .25 .08 .08 .05 
Cadmium MG/KG 34 15 44.12% 12.1 4 2.46 .08 UJ .OB UJ •s;i'J .06 UJ .05 UJ 
Calcium MG/KG 34 34 100.00% 295000 11 125,300. 35,100. 11,100. ;',,,ios.®o:' ~;,,,,,.,;:' :_m;o1lii;: i.t~i!;()iio; 
Chromium MG/KG 34 34 100.00% 60.3 4 30 13.4 J 14.2 J 19.1 J 5.8 J 4.2 J 
Cobalt MG/KG 34 34 100.00% 14.6 0 30 7.4 8.7 5.6 4.3 3.7 
Copper MG/KG 34 34 100.00% 134 12 33. .,-,,.J7.1' J 28.8 J 24.8 J 5.4 J 5.9 J 
Iron MG/KG 34 34 100.00% 65100 2 37,410. 31,800. 24,100. 19,100. 5,990. 6,220. 
Lead MG/KG 34 34 100.00% 3470 22 24.4 . . I~~. J 21!.5.J . . 92.8•J 16.9 J 11.4 J 
Magnesium MG/KG 34 34 100.00% 59300 6 21.700. 5,050 . 4,170. 2~,soo; , .... :J-1,~pti,: •... ,}J,ll()!!., 
Manganese MG/KG 34 34 100.00% 853 0 1,100 383. J 554. J 361. J 286. J 306. J 
Mercury MG/KG 34 16 47.06% 2.7 4 1 ,:.,IJJ .07 UJ • .. • h ... ,~'<.0,.2~'. J .05 UJ .05 UJ 
Nickel MG/KG 34 34 100.00% 110 2 50. 19.9 tI9. 18.2 11.9 10.7 
Potassium MG/KG 34 34 100.00% 2940 1 2,623. 1,330. 1,030. 1,190. 1,370. 903. 
Selenium MG/KG 34 15 44.12% 1.8 0 2. 1.4 J 1.8 J .99 UJ .94 UJ .85 UJ 
Silver MG/KG 34 5 14.71% 0.69 0 .8 .54 UJ .57 UJ 2.2 UJ .42 UJ .38 UJ 
Sodium MG/KG 34 30 88.24% 1040 19 188. ,l\~- .~:l~, ,,.;;,:.c;;,~_1,1, ")5,1/ .. <zz;i;: 
Thallium MG/KG 34 1 2.94% 2.3 1 .855 1.6 U 1.7 U 1.3 U 1.3 U 1.1 U 
Vanadium MG/KG 34 34 100.00% 29.2 0 150. 16. 13.7 14.8 10. 6.9 
Zinc MG/KG 34 33 97.06% 3660 13 115. 95.3 J 1.~7-~.q. J .,,,. 2Ql~,J 44.7 J 44.4 J 

OTHER ANALYSES MG/KG 
Total Petroleum Hydrocarbons MG/KG 26 22 84.62% 9060 243. 26. U 29.7 U 182. 325. 
Nitrate/Nitrite Nitrogen 26 26 100.00% 30.2 .11 .52 .12 .02 .02 

p:\pit\pro~ca\s5971ecc\nsk\sead71\data\S71sfa.xls\collapsed ,,.-,,._ ~ge2of12 



COMPOUND 
VOLATILE ORGANICS 
1, 1, 1-Trichloroethane 

Acetone 
Benzene 
Ethyl benzene 
Methylene chloride 
Styrene 
T etrachloroethene 

Toluene 
Total Xylenes 

SEMIVOLATILE ORGANICS 
2-Methylnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 

Benzo[a]anthracene 
Benzo[.;:1]pyrene 
Benzo[b ]fluoranthene 

Benzo[ghi]perylene 
Benzo[k.}fluoranthene 

Bis(2-Ethylhexyl)phthalate 

Garbazole 
Chrysene 
Di-n-butylphthalate 
Dibenz[a,hJanthracene 
Dibenzofuran 
Fluoranthene 
Fluorene 
lndeno[1,2,3-cdJpyrene 
Naphthalene 
Phenanthrene 
Phenol 
Pyrene 

PESTICIDES/PCBS 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 

Alpha-BHC 
Alpha-Chlordane 
Beta-BHC 

Delta-BHC 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan sulfate 

Endrin 
Endlin aldehyde 

Endrin ketone 
Gamma-BHC/Lindane 
Gamma-Chlordane 
Heptachlor 

STUDY ID: 
SDG 
ES ID 
SAMP_ID: 
FIELD QC CODE 
SAMP DETH TOP: 
SAMP. DEPTH BOT: 

MATRIX: 
SAMP. DATE: 

T, -1 

SOIL ANALYSIS RESULTS-SEAD-71 
Decision Document - SEADs-59 and 71 

Seneca Army Depot Activity 

RI Phase 1 Step 1 
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22. 
20. U 

R! Phase 1 Step 1 
SEAD-71 
SS71-17 

71030 
SA 

o 
0.2 

SOIL 
21-Nov-97 

11. U 
11. U 
11. U 
11. U 
11. U 
11. U 
11. U 
16 . 
11. U 

5,100 . 
30,000. J 
35,000. U 

. 77.;000., 
120,rnKc· 
96,000. 

-. -7~,poo . 
46,000. 

· ... ;,:J',ooo,: 
35,000. U 
47,000. 

. 1\0,00IIC 
35,000. U 

-:t:::3 
. . · i10,ooo. 

39,000. 

.,::4$,@, 
5,500. J 

·/}~~~-~ 
35,000. U 

'l2t),~. 

240. 
810. 

1,300. 
18. 
18. U 
35. 
18. U 
35. U 
18. U 

35. U 
35. U 
53. 
53. 

180. 
18. U 
48. 

18. U 

RI Phase 1 Step 1 
SEAD-71 
SS71-18 

71022 
SA 

o 
0.2 

SOIL 
20-Nov-97 

11. U 
11. U 
11. U 
11. U 
11. U 
11. U 
11. U 
11. U 
11. U 

56. 
230. 
900 U 

390 
2~0µ. 

-·~,10~. 

c:4,000. 
1,300 

900, U 

900. U 
780 

_·i.;s~,q.~ 
900 U 

. 4:(o. J 

110 
5,300. 

190. 
1,200, 

88. 
2,800. 

900 U 
4,700. 

3.1 J 
20 
46. 
1.2 J 
1.8 U 
1.9 
1.8 U 
3.6 U 
1.5 J 
3.6 U 
12. 

2.7 J 
7.8 
12. 
1.8 U 
1.5 J 

1.8 U 

I Phase 1 Step 1 
SEAD-71 
SS71-19 

71020 
SA 

o 
02 

SOIL 
20-Nov-97 

1a u 
1a u 
1a u 
1a u 
13. U 
nu 
1a u 
1a u 
1a u 

2,800. U 
510. J 

2,800. U 
1,000. J 

4,SOO. 
4,400, 
4,61JO. 

2,600. J 

4,70!),, 
2,800. U 
1,700. J 

5,,~.· 
140. J 

),19'!-J 
270. J 

12,000. 
570. 

2,500. 

2,800. U 
8,300. 
2,800. U 

11,000. 

40. 
390. 
960. 
22. U 
22. U 
22. U 
22. U 
42. U 
22. U 
42. U 
31. J 

42. U 
36. J 
26. J 
22. U 
22. U 
22. U 
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TABLE B-1 
SOIL ANALYSIS RESULTS - SEAD-71 

Decision Document - SEADs-59 and 71 
Seneca Anny Depot Activity 

STUDY ID: RI Phase 1 Step 1 RI Phase 1 Step 1 

SDG SEAD-71 SEAD-71 

ESID S$71-14 S$71-15 

SAMP_ID: 71025 71032 

Fl ELD QC CODE SA SA 

$AMP. DETH TOP: o o 
SAMP. DEPTH BOT: 0.2 0.2 

MATRJX: SOIL SOIL 

SAMP. DATE: 20-Nov-97 21-Nov-97 

Number of Number of Frequency of Maximum Number of 

COMPOUND UNIT Analyses Detections Detection Value Ex:ceedances TAGM 

Heptachlor epoxide UG/KG 34 14 41.18% 180 4 20 2.3 U . l8,. 
Methoxychlor UG/KG 34 12 35.29% 520 o 39. 140. J 

METALS 
Aluminum MG/KG 34 34 100.00% 18000 0 19,520. 10,500. 4,230. 

Antimony MG/KG 34 12 35.29% 19.3 1 6. .85 UJ 1.8 J 

Arsenic MG/KG 34 34 100.00% 14.6 4 8.9 4.1 5.9 

Barium MG/KG 34 34 100.00% 179 o 300 58.8 J 40.4 J 

Beryllium MG/KG 34 33 97.06% 0.88 o 1.13 .31 .19 

Cadmium MG/KG 34 15 44.12% 12.1 4 2.46 .07 UJ . . 12.1 J 
Calcium MG/KG 34 34 100.00% 295000 11 125,300 295,90!),, <f\192>00\i, 
Chromium MG/KG 34 34 100.00% 60.3 4 30. 16.5 J 23.1 J 

Cobalt MG/KG 34 34 100.00% 14.6 o 30 10. 7.8 

Copper MG/KG 34 34 100.00% 134 12 33. 19.5 J . 4/t3:J 
Iron MG/KG 34 34 100 00% 65100 2 37,410. 19,600 18,400. 

Lead MG/KG 34 34 100.00% 3470 22 244 33.3 J 2g.:"J 
Magnesium MG/KG 34 34 100 00% 59300 6 21,700 59,..300. 11.800. 

Manganese MG/KG 34 34 100 QQO/o 853 0 1,100 640. J 389. J 

Mercury MG/KG 34 16 47.06% 2.7 4 1 .07 J .06 UJ 

Nickel MG/KG 34 34 100.00% 110 2 50 20.8 27.3 

Potassium MG/KG 34 34 100.00% 2940 1 2,623 1,540. 1,120. 

Selenium MG/KG 34 15 44.12% 1.8 0 2 1 3 J 1.1 UJ 

Silver MG/KG 34 5 14.71% 0.69 o 8 .51 UJ .6 J 

Sodium MG/KG 34 30 88.24% 1040 19 188. 233. ~J. 
Thallium MG/KG 34 1 2.94% 2.3 1 .855 1.5 U 1.5 U 
Vanadium MG/KG 34 34 100.00% 29.2 o 150 17.8 20.1 
Zinc MG/KG 34 33 97.06% 3660 13 115 _389. J l,8),Q, J 

OTHER ANALYSES MG/KG 
Total Petroleum Hydrocarbons MG/KG 26 22 84.62% 9060 45 3 5,220. 

Nitrate/Nitrite Nitrogen 26 26 100.00% 30.2 52 03 

~ 
p:\ptt\proJe;' s5971ecc\nsk\sead71\data\S71sfa.xls\collapsed 

_,.,-.. \ 

RI Phase 1 Step 1 RI Phase 1 Step 1 

SEAD-71 SEAD-71 

S$71-16 S$71-17 

71021 71030 

SA SA 

o o 
0.2 0.2 

SOIL SOIL 
20-Nov-97 21-Nov-97 

1~0, 
240. 

4,690. 1,910. 
.67 UJ 
3.5 

127. J 

.08 .07 

:i.t: J .06 UJ 

. ~45,000/ > +• iii ;Q!\i>~, 
_,,,3_;1.7-J 5.3 J 

9.8 4.3 

-, _;_)134;J 7.4 J 
36,100. 6,420. 

·3.470.J 15.6 J 

10,800. Jj,JoO,-
534. J 277. J 

.. 2,,,J .05 UJ 
32.6 11.1 

1.020. 849. 

1.8 J .9 UJ 

.44 J .4 UJ 

.'3!1.- -)~;.., 
1.3 U 1.2 U 

17.3 7.4 
__ ;,s1,, J 43.4 J 

1,120. 411. 
4.91 .51 

RI Phase 1 Step 1 
SEAD-71 
S$71-18 

71022 
SA 

o 
0.2 

SOIL 
20-Nov-97 

3.1 
11. J 

1,710. 
.75 J 
2.1 

20.9 J 
.08 
1.5 J 

... >_:: • · <Z-1-.1~000: 
21.4 J 

3.3 
19.8 J 

8,260. 

>-ZO?-. J 
11,300. 

202. J 
.05 UJ 
8.7 

671 
.9 UJ 
.4 UJ 

__ lO!I~• 
1.2 U 
8.8 

73.1 J 

851. 
5.07 

I Phase 1 Step 1 
SEAD-71 
$S71-19 

71020 
SA 

o 
0.2 

SOIL 
20-Nov-97 

19, 

220. U 

12,400. 
J 

J 
36 

. ,_ __ . ··. '._60.3.J 

. ~ 
12.4 

· 2?AJ 
34,300. 
:i ;:12. J 

4,750. 
660. J 

.06 UJ 

98,~ 
1,610. 

1.5 J 
.69 J 

5).4._ 
1.5 U 

22.3 

, /_,79p._ J 

307. 
.2 

-....._ 
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COMPOUND 
VOLATILE ORGANICS 
1, 1, 1-T richloroethane 
Acetone 
Benzene 
Ethyl benzene 
Methylene chloride 
Styrene 
T etrachloroethene 
Toluene 
Total Xylenes 

SEMIVOLA TILE ORGANICS 
2-Methylnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
r?cnzc,[3Janthracene 

O~nzo[a]pyrene 
Benzo[b Jfluoranthene 

Benzo[ghi]perylene 
Benzo[k]fluoranthene 

Bis(2-Ethylhexyl)phthalate 
Carbazole 
Chrysene 
Di-n-butylphthalate 
Dibenz[a,h}anthracene 
Oibenzofuran 
Fluoranthene 
Fluorene 
!ndeno[1,2.3-cd]pyrene 
Naphthalene 
Phenanthrene 
Phenol 
Pyrene 

PESTICIDES/PCBS 
4,4'-DDD 
4,4'-DDE 
4,4·-DDT 
Alpha-BHC 
Alpha-Chlordane 
Beta-BHC 
Delta-BHC 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan sulfate 

Endrin 
Endrin aldehyde 
Endrin ketone 
Gamma-BHC/Lindane 

Gamma-Chlordane 
Heptachlor 

STUDY ID. 
SDG 
ESlD 
SAMP_ID: 
FIELD QC CODE· 
SAMP. DETH TOP: 
SAMP. DEPTH BOT: 
MATRIX: 
SAMP. DATE: 

TA. I 
SOIL ANALYSIS RESULTS - SEAD-71 

Decision Document - SEADs-59 and 71 

Seneca Army Depot Activity 

R! Phase 1 Step 1 
SEAD-71 

SS71-2 
71014 

SA 
0 

02 
SOIL 

19-Nov-97 

RI Phase 1 Step 1 
SEAD-71 
SS71-20 

71031 
SA 

0 
0.2 

SOIL 
21-Nov-97 

Number of Number of Frequency of Maximum Number of 

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 
UG/KG 

Analyses Detections Detection Value Exceedances TAGM 

34 
34 
34 
34 
34 
34 
34 
34 
34 

34 
34 
34 
34 
~ 

34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 

34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 

6 
2 
1 
2 
9 
1 
4 
8 
4 

M 
~ 

5 
n 
~ 

~ 

~ 

~ 

~ 

3 
a 
~ 

2 
a 
n 
n 
~ 

~ 

15 
~ 

1 

n 

11 
21 
n 

8 
2 
7 
1 
3 

11 
6 

12 
11 
19 
18 
1 
4 

17.65% 
5.88% 
2.94% 
5.88% 

26.47% 
2.94% 

11.76% 
23.53% 
11.76% 

23 
74 

2 
4 

11 
1 

33 
16 
96 

41.18% 31000 
70 .59% 42000 
14.71% 340 
79.41% 100000 
94.12% 150000 
91.18% 120000 
91.18% 88000 
88.24% 62000 
70.59% 130000 

8.82% 15 
82.35% nooo 
94.12% 150000 

5.88% 140 
82.35% 25000 
64. 71 % 38000 
97.06% 440000 
73.53% 62000 
88.24% 65000 
44.12% 46000 
94.12% 290000 

2.94% 4.5 
97.06% 280000 

32.35% 
61.76% 
64.71% 
23.53% 

5.88% 
20.59% 

2.94% 
8.82% 

32.35% 
17.65% 
35.29% 
32.35% 
55.88% 
52.94% 

2.94% 
11.76% 
2.94% 

240 
810 

1300 
18 
74 
32 

1.8 
3.5 

200 
52 

110 
120 
120 
160 

4 

n 
1.2 

0 800 
0 200. 
0 60. 
0 5,500. 
0 100. 
0 
0 1,400. 
0 1,500. 
0 1,200. 

36,400 
50,000. 

0 41,000. 
3 50,000. 

_·5 224 

29 61. 
16 1,100., 

1 50,000. 

13 1,100. ,·· 
0 50,000. 
0 

23 400 · 
0 8,100. 

27 14. 
5 6,200. 
7 50,000. 
1 50,000. 
9 3,200. 
2 13,000 
6 50,000. 
0 30. 
7 50,000. 

0 2,900 
0 2,100 
0 2,100. 
0 110. 
0 
0 200. 
0 300. 
0 44. 
0 900. 
0 900. 
0 1,000 

100. 
0 
0 
0 60. 
0 540. 
0 100. 

15 U 
&J 

15 U 
15 U 
15 U 
15 U 
15 U 
15 U 
15 U 

880. U 
69. J 

880. U 
170. J 

l,lOtl-. 

I.JOO. 
1,2!)0, 
820. J 

: .. ' J,6-0Q, 
880. U 
350. J 

1,600, 
880. U 
300. J 
64. 

3,000. 
67. 

780. 
880. U 

1,400. 
880. U 

2,300. 

2.8 J 
44. 
53. 
1.9 J 
2.3 U 
2.3 U 
2.3 U 

3. J 
2.3 U 
4.4 U 
4,4 

2.4 J 
4.7 
6.6 
2.3 U 
2.3 U 
2.3 U 

13. U 
13. U 
13. U 
4. J 

13. U 
1. J 

13. U 
7. 
9. 

800. U 
160. J 
800 U 
440. 

2,lot)_ 

2,000 • 

1,900. 
1,200. 

.. }~~ ... 
800. U 
680. J 

2,400. 
800. U 
430. J 
89. J 

4,300. 
160. 

1,100. 
800. U 

2,600. 
800. U 

3,900. 

~u 
~ 

100 
~-U 
~.U 
~.U 
~.U 
~u 
~.u 
~u 
~u 
~u 
~u 
~u 
~.U 
~.U 
~.U 
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RI Phase 1 Step 1 
SEAD-71 

SS71-3 
71015 

SA 
0 

0.2 
SOIL 

19-Nov-97 

QU 

uu 
uu 
uu 
uu 
uu 
QU 
QU 

uu 

15. 
52. 

170. U 
120. J 

570. 

,· .. ~o: 
950. 
310. 
170. U 
170. U 

160. J 
66-0'. 
170. U 
)20.;J 
n. J 

1,200. 
36. 

310. 
11. J 

530. 
170. U 
950. 

4.2 U 
21. 
19. 
2.2 U 
2.2 U 
2.2 U 
2.2 U 
4.2 U 
2.2 U 
4.2 U 

4. J 
4.2 U 

8.3 
6.4 
2.2 U 
2.2 U 
2.2 U 

Rl Phase 1 Step 1 
SEAD-71 

SS71-4 
71016 

SA 
0 

0.2 
SOIL 

19-Nov-97 

uu 
uu 
uu 
uu 
12 U 
12 U 
12 U 
uu 
12 U 

9.4 J 
5.5 J 
80. U 
12. J 
70 J 

S~-
130. 
69. J 
80. U 
80. U 

15. J 
80. 
80. U 

?,'J- J 
80. U 

140. 
4.7 J 
57. 
10. 
50. 
80. U 

110. 

3.2 J 
19. 
16. 
2. U 
2. U 
2. U 
2. U 
4. U 
2. U 
4. U 
4. U 
4. U 

4. 
4. U 
2. U 
2. U 
2. U 

RI Phase 1 Step 1 
SEAD-71 

SS71-5 
71029 

SA 
0 

0.2 
SOIL 

21•Nov,97 

11. U 
11. U 
11. U 
11. U 
11. U 
11. U 
11. U 

5. J 
11. U 

1,500. U 
290. J 

1,500. U 
590. 

3.,200 • 

. ~.400. 
\,!,JOO. 
2,300. 

. J,soo: 
1,500. U 
1,300. J 
. ~,200 . 
1,500 .. U 
. '>:'.76-0., J 

190. 
12,000. 

290 . 
2:100. 
1,500. U 
5,700. 
1,500. U 
9,400. 

37. U 
45. 
37. U 
14. J 
19. U 
19. U 
19. U 
37. U 
19. U 
37. U 
37. U 

37. U 
37. U 
23. J 
19. U 
19. U 
19. U 
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TABLE 8-1 
SOIL ANALYSIS RESULTS - SEAD-71 

Decision Document - SEADs-59 and 71 
Seneca Army Depot Activity 

STUDY ID: RI Phase 1 Step 1 RI Phase 1 Step 1 RI Phase 1 Step 1 RI Phase 1 Step 1 RI Phase 1 Step 1 

SDG SEAD-71 SEAD-71 SEAD-71 SEAD-71 SEAD-71 
ES!D SS71-2 SS71-20 SS71-3 SS71-4 SS71-5 
SAMP_ID: 71014 71031 71015 71016 71029 

FIELD QC CODE: SA SA SA SA SA 

SAMP. DETH TOP: 0 0 0 0 0 
SAMP. DEPTH BOT: 0.2 0.2 02 0.2 0.2 
MATRIX: SOIL SOIL SO!L SOIL SOIL 
SAMP. DATE: 19-Nov-97 21-Nov-97 19-Nov-97 19-Nov-97 21-Nov-97 

Number of Number of Frequency of Maximum Number of 

COMPOUND UNIT Analyses Detections Detection Value Exceedances TAGM 
Heptachlor epoxide UG/KG 34 14 41.18% 180 4 20. 6.4 21. U 2.2 U 1.5 J 19. U 
Methoxychlor UG/KG 34 12 35.29% 520 0 23. U 210_ U 22. U 20_ U 520. 

METALS 
Aluminum MG/KG 34 34 100.00% 18000 0 19,520. 14,000. 10,600. 12,500. 13,400. 2,060. 
Antimony MG/KG 34 12 3529% 19.3 1 6. 1. J .TT UJ .85 UJ .82 UJ 
Arsenic MG/KG 34 34 100.00% 14_6 4 8.9 6.1 6_1 4.6 4.7 
Barium MG/KG 34 34 100.00% 179 0 300. 76.5 J 111. J 75.4 J 76.9 J 
Beryllium MG/KG 34 33 97.06% 0.88 0 1.13 .46 .52 .41 .44 .02 U 
Cadmium MG/KG 34 15 44.12% 12.1 4 2.46 .08 UJ .62 J .07 UJ .07 UJ .07 UJ 
Calcium MG/KG 34 34 100.00% 295000 11 125,300. 8,370. 13,800. 27,100. 43,200. 

\ <):~~::9J Chromium MG/KG 34 34 100.00% 60.3 4 30. 21. J \}!,2 J 18. J 19.5 J 
Cobalt MG/KG 34 34 100.00% 14.6 0 30. 11.1 9.7 9.4 11.2 7.8 
Copper MG/KG 34 34 100.00% 134 12 33. \:;:~5:. J ~?-?:J . 4Q-~:J 24.9 J 48.3 J 
Iron MG/KG 34 34 100.00% 65100 2 37,410. 25,900. 25,900. 22,800 . 24,900. 65,100. 
Lead MG/KG 34 34 100.00% 3470 22 24.4 171. J -346. J -90.8-J ~-1'.J l~S. J 
MagneSllllli MG/KG 34 3,1 10u OD<;:, 59300 6 21,700 S '>70 4,490. 5 250 10,200. 23~:?0o. 
Manganese MG/KG 34 34 ,, 100.00% 853 0 1,100. 602. J 523. J 482. J 510. J 520. J 
Mercury MG/KG 34 16 47.06% 2.7 4 .1 .09 J .07 J .06 UJ .05 UJ .05 UJ 
Nickel MG/KG 34 34 100.00% 110 2 50. 28.3 27.7 25.1 30.6 33.6 
Potassium MG/KG 34 34 100.00% 2940 1 2,623 2,070. 1,700. 1,960 1,810. 918. 
Selenium MG/KG 34 15 44.12% 1.8 0 2. 1.4 J 1.3 J 1.1 UJ 1.1 UJ 1.7 J 
Silver MG/KG 34 5 14.71% 0.69 0 .8 .54 UJ .63 J 51 UJ .49 UJ .46 UJ 
Sodium MG/KG 34 30 88.24% 1040 19 188. 176. ~- 226 .. ~!'.' 1,040. 
Thallium MG/KG 34 1 2.94% 2.3 1 .855 1.6 U 1.4 U 1.5 U 1.5 U 1.4 U 
Vanadium MG/KG 34 34 100.00% 29.2 0 150. 23.9 19.2 20. 19.6 9.2 
Zinc MG/KG 34 33 97.06% 3660 13 115. 144_· J ?~ J 105. J 352. UJ )~6~Q J 

OTHER ANALYSES MG/KG 
Total Petroleum Hydrocarbons MG/KG 26 22 84.62% 9060 90.4 343. 100. 53.6 29 
Nitrate/Nitrite Nitrogen 26 26 100.00% 30.2 .98 .32 2.6 2.06 33 

f-
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COMPOUND 
VOLATILE ORGANICS 
1, 1, 1-Trichloroethane 
Acetone 
Benzene 
Ethyl benzene 
Methylene chloride 
Styrene 
Tetrachloroethene 
Toluene 
Total Xylenes 

SEMIVOLA TILE ORGANICS 
2-Methylnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Bcnzc[.:.J.]a11thrac2:ne 
Benzo[a]pyrene 

Benzo[bJfluoranthene 
Benzo(ghiJperylene 
Benzo[k}fluoranthene 
Bis(2-Ethylhexyl)phthalate 
Carbazole 

Chrysene 
Di-n-butylphthalate 
Oibenz[a,hJanthracene 
Dibenzofuran 
Fluoranthene 
Fluorene 
lndeno[1,2,3-cd]pyrene 
Naphthalene 
Phenanthrene 
Phenol 
Pyrene 

PESTICIDESIPCBS 
4,4--DDD 
4,4'-DDE 
4,4'-DDT 
Alpha-BHC 
Alpha-Chlordane 

Beta-BHC 
Delta-BHC 

Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan sulfate 

Endrin 
Endrin aldehyde 
Endrin ketone 
Gamma-BHC/Lindane 

Gamma-Chlordane 
Heptachlor 

STUDY ID: 
SDG 
ESID 
SAMP_ID: 

FIELD QC CODE: 
SAMP. DETH TOP: 
SAMP. DEPTH BOT: 
MATRIX: 
SAMP. DATE: 

T, -1 

SOIL ANALYSIS f<c:SULTS - SEAD-71 
Decision Document - SEADs-59 and 71 

Seneca Army Depot Activity 

RI Phase 1 Step 1 
SEAD-71 

SS71-6 
71028 

SA 
0 

0.2 
SOIL 

21-Nov-97 

RI Phase 1 Step 1 
SEAD-71 

SS71-7 
71026 

SA 
0 

0.2 

SOIL 
20-Nov-97 

Number of Number of Frequency of Maximum Number of 

UNIT 

UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 

UG/KG 
UGIKG 
UGIKG 
UGIKG 
UG!KC.l 

UGtKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 

UGIKG 
UG/KG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UG/KG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 

UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
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UGIKG 

UG/KG 
UGIKG 

UGIKG 
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UGIKG 
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34 
34 
34 
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34 

34 
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34 
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34 
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34 

34 
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34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 

34 
34 
34 

34 

6 
2 
1 
2 
9 
1 
4 
8 
4 

14 
24 

5 
27 

31 
31 
30 
24 

3 
28 

32 
2 

28 
22 
33 
25 

·30 

15 
32 

1 
33 

11 
21 
22 

8 
2 
7 
1 
3 

11 
6 

12 

11 
19 
18 

1 
4 
1 

17.65% 
5.88% 
2.94% 
5.88% 

26.47% 
2.94% 

11.76% 
23.53% 
11.76% 

23 
74 
2 
4 

11 
1 

33 
16 
96 

41.18% 31000 
70.59% 42000 
14.71% 340 
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'::14 12 ;· .JC:;:, 
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91.18% 88000 
88.24% 62000 
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82.35% 77000 
94.12% 150000 

5.88% 140 
82.35% 25000 
64.71% 38000 
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73.53% 62000 
88.24% 65000 
44.12% 46000 
94.12% 290000 
2.94% 4.5 

97.06% 280000 

32.35% 
61.76% 
64.71% 
23.53% 

5.88% 
20.59% 

2.94% 
8.82% 

32.35% 
17.65% 
3529% 
32.35% 
55.88% 
52.94% 

2.94% 
11.76% 

2.94% 

240 
810 

1300 
18 
74 
32 

1.8 
3.5 
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52 
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120 
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160 

4 

22 
1.2 

o 800. 
0 200. 
0 60. 
o 5,500. 
0 100. 
0 
0 1,400. 
0 1,500. 
0 1,200. 

0 36,400. 
0 50,000. 
0 41,000. 
3 50,000 

224 
29 61. 
16 1,100. 

1 50,000. 
13 1,100. 
0 50,000. 

0 
23 400 

0 8,100. 
27 14. 

5 6,200. 

7 50,000 .. 
1 50,000. 
9 3,200. 
2 13,000. 
6 50,000. 
0 30. 
7 50,000. 

0 2,900. 
0 2,100. 
0 2,100. 
0 110. 

0 
0 200. 
0 300. 

o 44. 
0 900. 
0 900. 
0 1,000. 

100. 

o 
o 
o 60. 
o 540. 
o 100. 

11 U 
11. U 
11. U 
11. U 
11 U 
11. U 
11. U 

11 U 
11. U 

18,000. U 

2,600 J 
18.000 U 
10,000 
-12,UOO. 

47~000-

56,0QO-
31,000. 

47,000, 
18,000. U 
16,000. J 

64,000. 
18,000. U 

I~~~. J 
1,300. J 

110,000. 
3,200. J 

2S~QQ0-
18,000. U 
49,000. 
18,000 U 

98,000. 

99. 
250. 

19. U 
19 U 
19. U 
19. U 
37. U 
19. U 
50. 
36. 

54. 
120. 

120. 
19. U 
19. U 
19. U 

12 U 
12 U 
uu 
uu 
uu 
uu 
uu 
uu 
12 U 

1,600. U 
1,600. U 
1,600. U 
:?.600. 
I I.OHO. 

8.,200. 

~2.~.J 
5,100. 
1,600. U 

1,600. U 
2,500. 

19.000. J 
1,600. U 
2,-WO. 
1,600. U 

37,000 J 
230. J 

4,9Q-0-
1,600. U 
5,200. 
1,600 U 

35,000. 

40. U 
21. 

220. 
20. U 
20. U 
20. U 
20. U 
40. U 
20. U 
52. 
62. 

40. U 
86. 
62. 
20. U 
20. U 
20. U 
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SEAD-71 
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DU 
0 

0.2 
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12 U 
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530. U 
530. U 
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-1,SOO. 
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1,100. 
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530. U 
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75 
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40. U 
20. 
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20. U 
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40. U 
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40. U 

40. U 
46. 
44. 
20. U 
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20. U 
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SEAD-71 

SS71-8 
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SA 
0 

0.2 
SOIL· 

19-Nov-97 

uu 
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12 U 
12 U 
12 U 
uu 
12 U 
12 U 
12 U 

430. U 
96. J 
73. 
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940. 

1,40~,. 
430. U 
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430. U 
340.,J 
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430. U 
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430. U 
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4.3 U 
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2.2 U 
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2.2 U 
4.3 U 

2.2 U 
4.3 U 
4.6 

4.3 U 
6.1 
11. 
2.2 U 
2.2 U 
2.2 U 

RI Phase 1 Step 1 
SEAD-71 

SS71-9 
71018 

SA 
0 

02 
SOIL 

19-Nov-97 

12 U 
uu 
uu 
12 U 
uu 
uu 
uu 
uu 
uu 

9.6 J 
38. J 
22. 
70. 

JHt 

.l6Q 

810. 
220. 

89. U 
89. U 

160. 
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6.4 J 
· 93: 
21. J 

710. 
31. 

200. 
15. 

390. 

89. U 
590. 

«u 
1& 
~ 

DU 
DU 
DU 
DU 
«u 
DU 
«u 
«u 
«u 
«u 
«u 
DU 
DU 
DU 

ESI 
SEAD-71 

TP71-1 
TP71-1-1 

SA 
3 
3 

SOIL 
07-Jun-94 

4. J 
12. U 
12. U 
12. U 

2. J 
12. U 

1. J 
12. U 
12. U 

19,000. U 
5,800. J 

19,000. U 
11.000 J 

J7.000. 

22,00U • 

. ~~~~). 
10,000. J 

,:1s,~.J 
19,000. u 

9.500. J 
36,000. 

19.000. U 
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'~,~-· 
2,800. J 
g,ooo_ J 

19,000. U 

~.Qoo . 
19,000. U 
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37 U 
37. U 
37. U 
19. U 
74. J 

19. U 
19. U 
37. U 

200. 
26. J 
37. U 

29. 
37. U 

37. U 
19. U 
19. U 
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TABLE 8-1 
SOIL ANALYSIS RESULTS - SEAD-71 

Decision Document - SEADs-59 and 71 
Seneca Army Depot Activity 

STUDY ID: Rl Phase 1 Step 1 R! Phase 1 Step 1 RI Phase 1 Step 1 RI Phase 1 Step 1 RI Phase 1 Step 1 ESI 
SDG SEAD-71 SEAD-71 SEAD-71 SEAD-71 SEAD-71 SEAD-71 

ESID SS71-6 SS71-7 SS71-7 SS71-8 SS71-9 TP71-1 
SAMP_ID: 71028 71026 71203 71019 71018 TP71-1-1 

FIELD QC CODE: SA SA DU SA SA SA 

SAMP. DETH TOP: o o o o o 3 
SAMP. DEPTH BOT: 0.2 0.2 0.2 0.2 0.2 3 
MATRIX: SOIL SOIL SOIL SOIL SOIL SOIL 
SAMP. DATE: 21-Nov-97 20-Nov-97 20-Nov-97 19-Nov-97 19-Nov-97 07-Jun-94 

Number of Number of Frequency of Maximum Number of 

COMPOUND UNIT Analyses Detections Detection Value Exceedances TAGM 

Heptachlor epoxide UG/KG 34 14 41.18% 180 4 20. .... 10 ... 12. J 15. J 2.2 U 2.3 U 19. U 
Methoxychlor UG/KG 34 12 3529% 520 o 170. J 200. U 200. U 62. 23. U 190. U 

METALS 
Aluminum MG/KG 34 34 100.00% 18000 o 19.520. 2,860. 3,020. 3,040. 13,600. 15,900. 12,900. 
Antimony MG/KG 34 12 35.29% 19.3 1 6. .76 UJ .78 UJ 1.2 J .84 UJ .93 UJ .19 J 
Arsenic MG/KG 34 34 100.00% 14.6 4 8.9 4.8 25 2.4 5.9 :: ,.,},,a;i;;;1( 5.4 
Barium MG/KG 34 34 100.00% 179 o 300. 39.9 J 48.6 J 48.7 J 101. J 86.2 J 86.2 
Beryllium MG/KG 34 33 97.06% 0.88 o 1.13 .11 .16 .16 .38 .43 .58 J 
Gadmium MG/KG 34 15 44.12% 12.1 4 2.46 1.1 J .07 UJ .07 UJ .07 UJ .08 UJ .53 J 
Calcium MG/KG 34 34 100.00% 295000 11 125,300 .. i 2,§J,'199, 4,210. 9,990. 27,300. '3,080. 38,000. J 
Chromium MG/KG 34 34 100.00% 60.3 4 30. 14.6 J 10.2 J 12.6 J 22.2 J 23.8 J 18.4 
Cobalt MG/KG 34 34 100.00% 14.6 o 30. 6.4 5.6 5. 11.5 12.5 9.4 
Copper MG/KG 34 34 100.00% 134 12 33. 18.4 J 27.5 J 33JJ 23.6 J ~s:J'J 25.4 
Iron MG/KG 34 34 100.00% 65100 2 37.410. 11,000. 9,050. 10,200. 27,200. 38.000 .. 23,600. 
! ea.d MG/KG 34 34 100 00°/n 3470 22 24 '1 99_9 J ,;.;_7 J 72.4 J '74_3 J ' : 33_ J ')6_9 

'•'~·· MG/KG '•I 1(;0 00% :,9300 18,500 ·:ioo ; l·,so 6,820 i",-;"(1 8J390 
Mangant:sc: MG/KG 34 34 100.00% 853 0 1,100 427. J 175. J 188. J 743. J 7.J5. J 497. 
Mercury MG/KG 34 16 47.06% 2.7 4 05 UJ .05 J .06 J .06 UJ 07 UJ .03 J 
Nickel MG/KG 34 34 100.00% 110 2 50. 16.4 16.8 14.2 26.9 30.9 26.8 
Potassium MG/KG 34 34 100.00% 2940 1 2,623. 1,240. 574. 510. 1,750. 2,180. 1,340. J 
Selenium MG/KG 34 15 44.12% 1.8 o 2. 1. UJ 1. UJ 1.1 J 1.1 UJ 1.4 J .43 J 
Silver MG/KG 34 5 14.71% 0.69 o .8 .46 UJ .47 UJ .47 UJ .51 UJ 67 J .07 UJ 
2·Jthlll~. MG/KG 34 30 88.24% 1040 19 138 291. 135 U 217. 215. 237. 54 9 J 
Thallium MG/KG 34 1 2.94% 2.3 1 .855 1.4 U 1.4 U 1.4 U 1.5 U ·, ·2.3; .25 U 
Vanadium MG/KG 34 34 100.00% 29.2 0 150, 11. 15.6 11.6 19.8 23.4 19.7 
Zinc MG/KG 34 33 97.06% 3660 13 115 94.4 J .:.l~,;J J~J "i1.s,;:J 95.5 J 96.2 

OTHER ANALYSES MG/KG 
Total Petroleum Hydrocarbons MG/KG 26 22 84.62% 9060 174. 78.6 89. 292 148. 
Nitrate/Nitrite Nitrogen 26 26 100.00% 30.2 52 30.2 26.9 .03 .97 
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COMPOUND 
VOLATILE ORGANICS 
1,1, 1-Trichloroethane 
Acetone 
Benzene 
Ethyl benzene 
Methylene chloride 
Styrene 
Tetrachloroethene 
Toluene 
Total Xylenes 

SEMJVOLA TILE ORGANICS 
2-Methylnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
8-c,nzo[3]c111thracc.-11,_ 
Se11zo[a]pyren1:: 
Benzo[bJfluoranthene 
Benzo[ghi]peryJene 
Benzo[kJfluoranthene 
Bis(2-Ethylhexyl)phthalate 
Carbazole 

Chrysene 
Di-n-butylphthalate 
Dibenz[a,h]anthracene 
Oibenzofuran 
Fluoranthene 
Fluorene 
lndeno[1,2,3-cd]pyrene 
Naphthalene 
Phenanthrene 
Phenol 

Pyrene 

PESTICIDES/PCBS 
4,4--DDD 
4,4--DDE 
4,4--DDT 

Alpha-BHC 
Alpha-Chlordane 
Beta-BHC 
Delta-BHC 
Dieldrin 
Endosulfan I 

Endosulfan II 
Endosulfan sulfate 
Endrtn 

Endrtn aldehyde 
Endrin ketone 
Gamma-BHC/Lindane 
Gamma-Chlordane 
Heptachlor 

STUDY ID: 
SDG 
ES ID 
SAMP_ID: 
FIELD QC CODE· 
SAMP- DETH TOP: 
SAMP. DEPTH BOT: 
MATRIX: 
SAMP. DATE: 

TA 1 
SOIL ANALYSIS RESULTS - SEAD-71 

Decision Document - SEAOs-59 and 71 

Seneca Army Depot Activity 

ESI 
SEAD-71 

TP71-1 
TP71-1-2 

SA 
3 
3 

SOIL 
07-Jun-94 

ESI 
SEAD-71 

TP71-1 
TP71-1-3 

SA 
3 
3 

SOIL 
07-Jun-94 

Number of Number of Frequency of Maximum Number of 

UNIT 

UGIKG 
UGIKG 
UG/KG 
UG/KG 
UGIKG 
UG/KG 
UG/KG 
UG/KG 
UGIKG 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UC)!KG 

UGtKG 
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 
UGIKG 
UGIKG 
UG/KG 
UG/KG 
UG/KG 

UG/KG 
UG/KG 

UGIKG 

UG/KG 
UGIKG 
UG/KG 
UGIKG 
UGIKG 

Analyses Detections Detection Value Exceedances TAGM 

34 
34 
34 
34 
34 
34 
34 
34 
34 

34 
34 
34 
34 
~ 

34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 

34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 

6 
2 
1 
2 
9 
1 
4 
8 
4 

14 
24 

5 
27 

31 
31 
30 
24 

3 
28 

32 
2 

28 
22 
33 
25 
30 
15 
32 

1 
33 

11 
21 
22 

8 
2 
7 
1 
3 

11 

6 
12 

11 

19 
18 

1 
4 
1 

17.65% 
5.88% 
2.94% 
5.88% 

26.47% 
2.94% 

11.76% 
23.53% 
11.76% 

23 
74 

2 
4 

11 
1 

33 
16 
96 

41.18% 31000 
70 .59% 42000 
14 71%, 340 
7 9 41" inoooo 

·,,\"(,>) 

':.11 ;l:i" UO(iO 

'J1 18';;, 88000 

()8 24r:~ 62000 

70.59°,(, 130000 
8.82% 15 

82 35% 77000 
;i-1 1 ~' i ::-0000 

5 88% 140 
82.35% 25000 
64.71% 38000 
97.06% 440000 
73.53% 62000 
88.24% 65000 
4412% 46000 
94.12% 290000 
2.94% 4.5 

97.06% 280000 

32.35% 
61.76% 
64.71% 
23.53% 

5.88% 
20.59% 

2.94% 
8.82% 

32.35% 
17.65% 
35.29% 

32.35% 
55.88% 
52.94% 

2.94% 
11.76% 
2.94% 

240 
810 

1300 
18 
74 
32 

1.8 
3.5 

200 

52 
110 

120 

120 
160 

4 
22 
1.2 

0 800_ 

0 200. 
0 60. 
0 5,500. 
0 100. 
0 
0 1,400. 
0 1,500. 

0 1,200. 

0 36,400. 
0 50,000. 
0 41,000. 
3 50.000 

'.:>24 

29 61 . 
16 1,100. 
1 50,000 

13 1,100 
0 50,000. 

0 
.23 400 

0 8,100. 
27 14 

5 6,200. 
7 50,000. 

50,000_ 

9 3,200. 
2 13,000. 
6 50,000. 
0 30. 
7 50,000. 

0 2,900. 
0 2.100. 
0 2,100. 
0 110. 
0 
0 200 
0 300. 
0 44. 
0 900 

0 900. 
0 1,000_ 

1 100. 

0 
0 
0 60. 
0 540. 
0 100_ 

7. J 

12_ U 

12. U 
12. U 

2. J 
12. U 

1_ J 

12. U 
12. U 

29. 
280. 
500 U 
5r.o 

l,.!Otl. 

750. 

930 

500. 
570 
500. U 

360 
l.UOU. 

500 U 
190. J 

120. J 
2,600 

230. 
390. 

77. 
1,900 

500. U 
1,600. 

3-7 U 
3.7 U 
3_7 U 

1.9 U 
1.9 U 
1.9 U 
1.9 U 
3-5 J 
3-5 

2.5 J 
3_7 U 

3-7 U 

3.7 U 
3_7 U 

1.9 U 
1.9 U 
1.2 J 

10. J 

11. U 
11. U 
11_ U 

2_ J 

11. U 
3. 

11. U 
11. U 

370. U 
76. 

370. U 
120 .J 
1,,,H. 

6JO. 

710 
500. 
490. 

370. U 

100. 
75=0. 

370 U 
320_ J 
370. U 

1,400. 
56. 

520. 
370 U 
770. 
370. U 

2,000. 

3-7 U 
3.1 J 
8.4 
1.9 U 
1_9 U 

1.9 U 
1.9 U 
3.7 U 
6.6 J 
3.7 U 
3-7 U 

3.7 U 

3.7 U 
3.7 U 
1.9 U 
1.9 U 
1_9 U 
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ESI 
SEAD-71 

TP71-1 
TP71-1-4 

SA 
4 
4 

SOIL 
07-Jun-94 

23_ 

12. U 
12_ U 

12. U 
2. J 

12. U 
12. U 
12. U 
12. U 

390. U 
38. J 

390. U 
59 J 

]c(l I 

160. 
130 
82 

140 
390. U 

30 J 
::20 J 

390. U 
38_ J 

390. U 
330. J 
390. U 

88. 
29. 

260. J 
390. U 
390. 

3.9 U 
4.2 J 
13. 

2. U 
2. U 
2. U 
2. U 

3.9 U 
2.8 J 
3_9 U 
3_9 U 

3_9 U 
3_9 U 

3.9 U 
2_ U 
2. U 
2. U 

ESI 
SEAD-71 

TP71-2 
TP71-2-1 

SA 

SOIL 
07-Jun-94 

11. U 
11. U 
11. U 
11. U 
2. J 

11. U 
11. U 
11. U 
11. U 

1,500. U 
1,500. U 
1,500 U 
1.500 IJ 

J-:-tl 

-'90. 

750 
370 
490. 

1,500. U 

1,500. U 
(ilU. J 

1,500. U 
170_ J 

1,500_ U 

690. J 
1,500. U 

430. J 
1,500 U 

270 J 
1,500. U 

1,000. 

34 J 
3.7 U 
2.7 J 
1.9 U 
2. J 

1.9 U 
1.9 U 
3.7 U 
5.1 J 

2. J 
2.2 J 
3-7 U 
3_7 U 

3.7 U 
1.9 U 
1_9 U 
1_9 U 

ESI 
SEAD-71 

TP71-2 
TP71-2-2 

SA 

2 
2 

SOIL 
07-Jun-94 

11. U 
11_ U 
11_ U 
11. U 

2. J 
11. U 
11. U 
11. U 
11. U 

380. U 
380. U 
380 U 
380 U 
2~0 . .J 

290. J 
400. 
150 J 

240. J 

380. U 

380 U 
360 J 

380 U 
130_ J 

380 U 
580. 
380. U 
220. J 
380. U 
180 J 
380. U 

660. 

3.8 U 
3.8 U 
3.8 U 
2. U 
2. U 
2. U 
2. U 

3_8 U 
6.9 J 

3.8 U 
3_3 U 

3.8 U 
3_3 U 
3_8 U 

2. U 
2. U 
2_ U 

ESI 
SEAD-71 

TP71-2 

TP71-2-3 
SA 

2 
3.3 

SOIL 
07-Jun-94 

3_ J 

12_ U 
12_ U 
12_ U 

3. J 
12. U 
12_ U 
12_ U 

12_ U 

420. U 
420. U 
420. U 
420. U 
,120 U 
420_ U 

420. U 
420_ U 
420. U 
420. U 

420. U 
420. U 
420_ U 

420. U 
420. U 

63. J 
420. U 
420. U 
420_ U 

30. J 
420. U 

73. 

uu 
uu 
uu 
uu 
uu 
uu 
uu 
uu 
uu 
uu 
uu 
uu 
uu 
uu 
uu 
uu 
uu 

ESI 
SEAD-71 

TP71-2 
TP71-2-4 

SA 

2 
2 

SOIL 

07-Jun-94 

12 U 
uu 
uu 
uu 
11. J 
uu 
12 U 
12 U 
uu 

380. U 
380. U 
380. U 
180 lJ 

9-L J 

110 
36. 
77. 

380. U 

380. U 
130 J 

380. U 
380. U 
380. U 
240. J 
380_ U 

52. J 
380. U 

80. J 
380. U 
260. 

llU 
llU 
llU 
2U 
2U 
2. U 
2U 
llU 
~J 
llU 
llU 

llU 
llU 

llU 
2U 
2U 
2U 
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TABLE B-1 

SOIL ANALYSIS RESULTS - SEAD-71 
Decision Document - SEADs-59 and 71 

Seneca Army Depot Activity 

STUDY ID. ESI ESI ESI ESI ESI ESI ESI 
SDG SEAD-71 SEAD-71 SEAD-71 SEAD-71 SEAD-71 SEAD-71 SEAD-71 
ESID TP71-1 TP71-1 TP71-1 TP71-2 TP71-2 TP71-2 TP71-2 
SAMP_ID: TP71-1-2 TP71-1-3 TP71-1-4 TP71-2-1 TP71-2-2 TP71-2-3 TP71-2-4 
FIELD QC CODE. SA SA SA SA SA SA SA 
SAMP. □ETH TOP: 3 3 4 1 2 2 2 
SAMP. DEPTH BOT: 3 3 4 1 2 3.3 2 
MATRIX: SOIL SOIL SOIL SOIL SOIL SOIL SOIL 
SAMP. DATE: 07-Jun-94 07-Jun-94 07-Jun-94 07-Jun-94 07-Jun-94 07-Jun-94 07-Jun-94 

Number of Number of Frequency of Maximum Number of 
COMPOUND UNIT Analyses Detections Detection Value Exceedances TAGM 

Heptachlor epoxide UG/KG 34 14 41.18% 180 4 20. 1.9 U 1_9 U 2_ U 1.9 U 2_ U 2.2 U 2. U 
Methoxychlor UG/KG 34 12 35.29% 520 0 19. U 19. U 20. U 19_ U 20 U 22_u 20. U 

METALS 
Aluminum MG/KG 34 34 100_00% 18000 0 19,520_ 13,100. 10,900. 9,960_ 9,630. 12,500. 18,000_ 15,200_ 
Antimony MG/KG 34 12 35.29% 19.3 1 6. .27 UJ .23 UJ .47 J .21 J _18 UJ .23 UJ .25 UJ 
Arsenic MG/KG 34 34 100_00% 14.6 4 8_9 5.1 5.2 4.8 4.2 4.8 7_6 7_8 
Barium MG/KG 34 34 100.00% 179 0 300_ 69.2 698 63.5 37.5 57_5 108_ 76_1 
Beryllium MG/KG 34 33 97.06% 0.88 0 1.13 .56 J 53 J .47 J .44 J .48 J _88 J .7 J 
Cadmium MG/KG 34 15 44.12% 12.1 4 2-46 _39 J -45 J .45 J .44 J .43 J .45 J -48 J 
Calcium MG/KG 34 34 100.00% 295000 11 125,300_ 52,800. J 32,200 J 36,500. J 10,500_ J 37,200. J 4,260. J 27,300. J 
Chromium MG/KG 34 34 100.00% 60.3 4 30. 17_9 16.3 15.5 18_1 16.7 25.8 22_ 
Cobalt MG/KG 34 34 100.00% 14.6 0 30. 9.3 J 97 8-7 J 11-4 9_ 14_6 13-4 
Copper MG/KG 34 34 100_00% 134 12 33. 19. 23 26.7 · .. )7s, 17.5 -:¾J: 23.5 
Iron MG/KG 34 34 100.00% 65100 2 37,410. 22,700. 21,600 20,000 22,400. 22,100 32,700. 32,100. 
Lead MGtKG 34 34 100 ooq'c 3-'1 -1~ 24.4 10 3 .J_\_S 67.8 2::u 11 ? 15 3 15 1 

·=-~11h...::1un1 :.I , K, " ~-.:; 10c: ou~:. .1.U1l ';" :,J;t\ : • .:.; •• 1 -\,Set. ·,7'() u.~::'G 
i\.'1:.i11ganese MGrr-G '.>4 34 100.00'fo u 1.100. 390 4/-1 ~Sc 255. -1:-1 749 503 
Mercury MG1KG 34 16 47.06% 4 1 OJ J 0'.5 I 03 J ·.04 J .15 04 J .02 J 
Nickel MGiKG 34 34 ioo.00% 1'1U 2 50. 25.2 24.fJ 24.6 42 5 232 38.S 36.1 
Potassium MG/KG 34 34 100.00% 2'J4C 1 2,623. 1,540. J 1,230 J 1 520. J 992. J 1,010 J 1,830. J 1,300. J 
Selenium MG/KG 34 15 44.12% 18 0 2. .57 U 47 U .56 U .91 .37 U .61 J .74 J 
Silver MG/KG 34 5 14.71% 0 69 o 8 .11 UJ 09 UJ 1 UJ .06 UJ 07 UJ .09 UJ .1 UJ 
Sodium MG1KG 34 30 83 ~4% 104-, 19 188 108 J 14u :·1[) 7 J 50 J 4:;, i_; J 17 6 U 37.2 J 
Thallium MG/KG 34 1 2.941:}'o 2 3 1 855 4 U 33 U AU .24 U 20 U .34 U .36 U 
Vanadium MG/KG 34 34 100.00% 29.2 o 150. 20.1 17 9 18.2 15.4 19.2 29.2 23_1 
Zinc MG/KG 34 33 97.06% 3660 13 115. 63.9 86 1 79.7 1~8~ 58.9 71.8 79.3 

OTHER ANALYSES MG/KG 
Total Petroleum Hydrocarbons MG/KG 26 22 84.62% 9060 
Nitrate/Nitrite Nitrogen 26 26 100.00% 302 

p:\pit\proJ~\~\s5971ecc\risk\sead71\data\S71sfa.x!s\collapsed ,,-..__ _,R,.9~0of12 



COMPOUND 
VOLATILE ORGANICS 
1,1, 1-Trichloroethane 
Acetone 
Benzene 
Ethyl benzene 
Methylene chloride 

Styrene 
T etrachloroethene 

Toluene 
Total Xylenes 

SEMIVOLATILE ORGANICS 
2-MethyJnaphthalene 

Acenaphthene 
Acenaphthylene 

'nrh.!='·• 

!·'.,.._. '. ~I·, ;f·J: t.:: •'-' 

l:<", ,.:o[n]f/wcia1 itr,ene 

Bc11..:u[gt11]parylcne 

~enzo[K]f!uoranthene 
Bist2-Ethy!hexyl)phthalate 

Carbazole 
~'f1f', ,:., , ·C 

Dt 11-buty1phthalate 

Dibenz[a,h}anthracene 
Dibenzofuran 

Fluoranthene 

Fluorene 
lndeno[1,2,3-cd]pyrene 
Naphthalene· 

Phenanthrene 

Phenol 
Pyrene 

PESTICIOES/PCBS 
4,4·-000 

4,4'-DDE 
4,4--D□T 

Alpha-BHC 
Alpha-Chlordane 

Beta-BHC 
De/ta-BHC 
Dieldrin 
Endosulfan I 
Endosu/fan II 
Endosulfan sulfate 

Endrin 
Endrin aldehyde 

Endrin ketone 
Gamma-BHC/Lindane 

Gamma-Chlordane 
Heptachlor 

STUDY ID: 
SDG 
ESID 
SAMP_ID: 
FIELD QC CODE. 
SAMP. DETH TOP: 
SAMP. DEPTH BOT: 

MATRIX: 
SAMP. DATE: 

TA. 
SOIL ANALYSIS RtcSULTS - SEAD-71 

Decision Document - SEADs-59 and 71 

Seneca Army Depot Activity 

R! Phase 1 Step 1 
SEAD-71 
TP71-3-1 

71002 
SA 

0 
8 

SOIL 
14-0ct-97 

Rl Phase 1 Step 1 
SEAD-71 
TP71-3-2 

71003 
SA 

10.5 

11 
SOIL 

14-Oct-97 

Number of Number of Frequency of Maximum Number of 

UNIT 

UG/KG 
UG/KG 
UG/KG 
UG/KG 

UG/KG 
UGIKG 
UG/KG 
UG/KG 

· UGIKG 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UGIKG 
UGIKG 
UGIKG 
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 
UGIKG 
UG/KG 

UG/KG 
UG/KG 
UG/KG 
UGIKG 
UG/KG 
UGIKG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

UGIKG 

UG/KG 
UG/KG 
UG/KG 

UGIKG 
UGIKG 
UG/KG 

Analyses Detections Detection Value Exceedances TAGM 

34 
34 
34 
34 
34 
34 
34 
34 
34 

34 
34 
34 

·:4 

:-::4 
34 

34 
34 
34 

34 

34 
34 
34 
34 
34 
34 
34 
34 
34 
34 

34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 

6 
2 
1 
2 
9 
1 
4 
8 
4 

14 
24 

5 

"J: l 

30 
24 

3 
28 

2 
28 
22 
33 
25 
30 
15 
32 

1 
33 

11 
21 

22 
8 
2 
7 
1 
3 

11 
6 

12 

11 
19 

18 
1 
4 
1 

17.65% 
5.88% 
2.94% 
5.88% 

26.47% 
2.94% 

11.76% 
23.53% 
11.76% 

23 
74 
2 
4 

11 

1 
33 
16 
96 

41.18% 31000 
70. 59% 42000 
14 71% 340 
79 410,: 100000 
,: 12 ·u\JOU 

~·1 181:·u 1L0000 
91.18% 85000 
88 24% 62000 
70 59% 130000 

8.82% 15 
82 35% 77000 
9.-;. 12:;:, 1soooo 

5.88'!'o 140 
82 35% 25000 
64 71% 38000 
97.06% 440000 
73 53% 62000 
8824% 65000 
44.12% 46000 
94.12% 290000 
2.94% 4.5 

97.06% 280000 

32.35% 
61.76% 
64.71% 
23.53% 

5.88% 
20.59"/o 

2.94% 
8.82% 

32.35% 
17.65% 
35.29% 
32.35% 
55.88% 
52.94% 
2.94% 

11.76% 
2.94% 

240 
810 

1300 
18 
74 
32 

1.8 
3.5 

200 
52 

110 
120 
120 
160 

4 
22 
1.2 

0 800. 
0 200. 
0 60. 
0 5,500. 
0 100. 
0 
0 1,400. 
0 1.500. 
0 1,200. 

0 36,400. 
0 SO.ODO. 

0 41.000 
~ 1 n no11 

~~ 

16 l l(h1 

1 '.;u_GdG 

13 1,100. 

0 SO.DOD 

0 
23 -1U1 

0 8,100 
27 14 

5 6,200 
7 50,000. 
1 50,000. 

9 3.200 
2 13.000 
6 50,000. 
0 30 
7 50,000. 

0 2,900. 

0 2.100 
0 2,100. 
o 110. 
o 
0 200. 
0 300. 
o 44. 
0 900. 
0 900. 
0 1,000. 

1 100. 

0 
0 
0 60. 

0 540. 
0 100. 

11. U 
11. U 
11. U 
11. U 
11. U 
11. U 
11. U 
11. U 

3. J 

520. 
830. 

66. U 
48 

J::.! 
60 U 
60 U 
06 U 

66 U 
66. U 
40 

-19. J 

06 U 
66. U 

670. 
220 
270. 

66. U 
590 
350. 
4.5 J 

370. 

3.9 U 
3.9 U 
3.9 U 

2. U 
2. U 
2. U 
2. 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 
2. U 

110. U 
110. U 
110. U 
110. U 
110. U 
110. U 
110. U 
110. U 
96. 

31,000. 
13,000. 

340. J 

590 J 
2-.0. 

160. J 

130 J 
76 J 

98. J 

760. U 
380. 
~00 
760 U 
760. U 

ll,000. J 
1,900 
4,100. 

56. 
17,000. J 
3,800. 

760. U 
1,700. 

3.8 U 
3.8 U 
5.1 J 

2. U 
2. U 
2. U 
2. U 

3.8 U 
2. U 

3.8 U 
3.8 U 
3.7 J 
7.2 J 
2.2 J 
2. U 

1.1 J 
2. U 

p \p1t\proJects\seneca\s5971ecc\nsk\sead71\data\S71sfa.xls\coUapsed 

Rl Phase 1 Step 1 
SEAD-71 
TP71-4-2 

71006 
SA 
10 

10.5 
SOIL 

14-Oct-97 

uu 
uu 
uu 
12 U 
12 U 
uu 
uu 
uu 
12 U 

78. U 
78. U 
78. U 
78 U 

I) 

0 U 
Td U 
78 U 

78. U 
7.8 J 
78 U 

u 
78 U 
78. U 
78 U 
78. U 
78. U 
78 U 
78. U 
78. U 
78. U 
78. U 

llU 
llU 

llU 
ll 
2U 
2. U 
2U 

llU 
2U 
llU 

llU 

llU 

llU 
llU 
2U 
2. U 
2U 

RI Phase 1 Step 1 
SEAD-71 
TP71-5-1 

71007 
SA 

7 
7.5 

SOIL 
14-Oct-97 

12. U 
12. U 
12. U 
12. U 
12. U 
12. U 
12. U 
12. U 
12. U 

78. U 
78. U 
78 U 
78 U 

18 
19 
21. 
12. 

24 
15. 
4.2 J 

28. J 

78. U 
4.4 J 
78. U 

52. J 
78. U 
12. J 
78. U 

24. J 
78. U 
44. 

3 9 U 
3.9 U 
3.9 U 
4.9 

2. U 
2. J 
2. U 

3.9 U 
2. U 

3.9 U 
3.9 U 
3.9 U 

3. J 
3.9 U 
2. U 
2. U 
2. U 

RI Phase 1 Step 1 
SEAD-71 
TP71-6-1 

71010 
SA 

12.5 
13 

SOIL 
15-Oct-97 

~ 

12 U 
uu 
uu 
uu 
12 U 
12 U 
uu 
uu 

78. U 
78. U 
78 U 

p \J 

.; 4 J 

:rn u 
4 6 J 

76J 

TS. U 
j t ~ .I 

/8. U 

78 U 
78 U 
6.9 J 

78. U 
78. U 
78. U 
78. U 
78. U 

6 

3.9 U 
3.9 U 
3.9 U 
18 
2. U 

2.7 
1.8 J 
3.9 U 

2. U 
3.9 U 
3.9 U 
3.9 U 
3.9 U 
3.9 U 

4. 
2. U 
2. U 
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TABLE B-1 
SOIL ANALYSIS RESULTS. SEAD-71 

Decision Document - SEADs-59 and 71 
Seneca Army Depot Activity 

STUDY ID: RI Phase 1 Step 1 RI Phase 1 Step 1 RI Phase 1 Step 1 RI Phase 1 Step 1 RI Phase 1 Step 1 

SDG SEAD-71 SEAD-71 SEAD-71 SEAD-71 SEAD-71 
ESID TP71-3-1 TP71-3-2 TP71-4-2 TP71-5-1 TP71-6-1 
SAMP_ID: 71002 71003 71006 71007 71010 
FIELD QC CODE SA SA SA SA SA 
SAMP. DETH TOP: 0 10.5 10 7 12.5 
SAMP. DEPTH BOT: 8 11 10.5 75 13 
MATRIX: SOIL SOIL SOIL SOIL SOIL 
SAMP. DATE: 14-Oct-97 14-Oct-97 14-Oct-97 14-Oct-97 15-Oct-97 

Number of Number of Frequency of Maximum Number of 

COMPOUND UNIT Analyses Detections Detection Value Exceedances TAGM 
Heptachlor epoxide UG/KG 34 14 41.18% 180 4 20. 2. U 1.5 J 2. U 2. U 2. U 
Methoxychlor UG/KG 34 12 35.29% 520 0 20. U 19. J 20. U 20. U 20. U 

METALS 
Aluminum MG/KG 34 34 100.00% 18000 0 19,520. 8,090. J 8,430. J 14,500. J 12,400. 9,400. 
Antimony MG/KG 34 12 35.29% 19.3 1 6. .56 UJ .52 UJ .68 UJ .65 UJ .64 UJ 
Arsenic MG/KG 34 34 100.00% 14.6 4 8.9 4.3 2.9 3.1 5.3 4.1 
Barium MG/KG 34 34 100.00% 179 0 300. 51.3 60.6 94.1 78.1 48,8 
Beryllium MG/KG 34 33 97.06% 0.88 0 1.13 .21 .13 ,56 .31 .31 
Cadmium MG/KG 34 15 44.12% 12.1 4 2.46 .08 U .07 U .09 U .09 U .09 U 
Calcium MG/KG 34 34 100.00% 295000 11 125,300. 13,1;oog, 66,100. 36,000. 42.800. 46,600. 
Chromium MG/KG 34 34 100.00% 60.3 4 30 12.9 13.9 21.2 17.6 14.5 
Cobalt MG/KG 34 34 100.00% 14.6 0 30. 11. 7. 9. 9.4 8.6 
Copper MG/KG 34 34 100.00% 134 12 33. 15.2 17.1 19.1 19.4 18.8 
Iron MG/KG 34 34 100.00% 65100 2 37,410 18,000 15,900. 21,600. 21,500. 19,200. 
Lead MG/KG 34 34 1 ·10 00'1, 3-170 22 24 4 8 9 .1 76 J 9 f. I 16 7.3 
Magnf:sium MG/KG 34 34 ,'./1 r, ::,, 700 l 7,/0(, ·,, iUO 10.1\.f, 
!\r: .. .mganese MG/KG 34 o4 11.•G.,.t,. 6~'.) 0 I 100 :'t-l .J 853 J 3~1! j l)23. 345 
M,;rcury MG/KG 34 i6 •1-i UL, 27 4 u:._, tJ 05 U .u~ u ,05 U 05 U 
Nickel MG/KG 34 34 WU GU';. 110 2 50 _!.) 2 21 J!j 24.1 23 3 
Potassium MG/KG 34 34 100 oo·:,, :..'940 1 2,623 1,120 1,440 2,9-l0. 1.950. 1,340. 
Selenium MG/KG 34 15 44.12% 1,8 0 2. 77 U 72 U .93 U 1.2 .88 U 
Silver MG/KG 34 5 14 71%1 0.69 0 8 21 U .2 U .26 U .25 U .24 U 
Sodium MG/KG 34 30 .·~ :.1 i04U 19 188 ,·U _j d 9:? 109 108. U 138. 
Thallium MG/KG 34 1 2.!:.14')o 23 1 855 1:: U 1.1 U 14 U .92 UJ .91 UJ 
Vanadium MG/KG 34 34 100.00% 29.2 0 150. 15.1 15 24 9 20 2 14.8 
Zinc MG/KG 34 33 97.06% 3660 13 115. 57. J 64.3 J 61.5 J 82.1 73.4 

OTHER ANALYSES MG/KG 
Total Petroleum Hydrocarbons MG/KG 26 22 84.62% 9060 1,800. 9,060. 23.3 U 24.4 U 74. 
Nitrate/Nitrite Nitrogen 26 26 100.00% 30.2 .02 06 .02 21 .02 

p:\prt\proJe;~ s5971ecc\risk\sead71\data\S71sfa.xls\co1Japsed t\ .,..-,,.,,, of12 



TABLE B-2 

GROUNDWATER ANALYSIS RESULTS FROM SEAD-71 ESI 

Decision Document - SEADs-59 and 71 

Seneca Army Depot Activity 

MATRIX WATER 
LOCATION SEAD-71 

SAMPLE DATE 3/29/1994 
ESID FREQUENCY NUMBER MW71-1 
LABID OF LOWEST ABOVE 215839 

SDG NUMBER MAXIMUM DETECTION CRITERIA CRITERIA CRITERIA 43179 
COMPOUND UNITS (a) 

METALS 
Aluminum ug/L 19700 100% 50 SEC. MCL 2 19700 
Arsenic ug/L 2.7 50% 5 MCL 0 2.7 J 
Barium ug/L 164 100% 1000 GA 0 164 J 
Beryllium ug/L 0.88 50% 4 MCL 0 0.88 J 
Cadmium ug/L 0.33 50% 5 GA 0 0.33 J 
Calcium ug/L 212000 100% NA 0 212000 
Chromium ug/L 33.1 100% 50 GA 0 33.1 
Cobalt ug/L 22.1 100% NA 0 22.1 J 
Copper ug/L 16.1 100% 200 GA 0 16.1 J 
Iron ug/L 35100 100% 300 GA 2 35100 
Lead ug/L 17.2 50% 15 MCL 1 17.2 
Magnesium ug/L 32400 100% NA 0 32400 
Manganese ug/L 1680 100% 50 SEC. MCL 2 1680 
Mercury ug/L 0.06 100% 0.7 GA 0 0.06 J 
Nickel ug/L 49.4 100% 100 GA 0 49.4 
Potassium ug/L 4910 100% NA 0 3260 J 
Sodium ug/L 9180 100% 20,000 GA 0 9180 
Thallium ug/L 2.5 50% 2 MCL 1 1.6 U 
Vanadium ug/L 25.7 100% NA 0 25.7 J 
Zinc ug/L 97.3 100% 5000 SEC. MCL 0 97.3 

OTHER ANALYSES 
pH Standard Units 6.8 
Conductivity umhos/cm 620 
Temperature oc 6.1 
Turbidity NTU 1860 

NOTES: 
GA= NY State Class GA Groundwater Regulations 
MCL = Federal Primary Drinking Water Maximum Contaminant Levels (40 CRF 141.61-62 and 40 CFR 143.3) 
SEC MCL = Federal Secondary Drinking Water Maximum Contaminant Levels 
NA= Not Available 
U = The compound was not detected below this concentration. 
J = The reported value is an estimated concentration. 
UJ = The compound may have been present above this concentration, 
but was not detected due to problems with the analysis. 

R = The data was rejected during the data validation process. 

p·.,pir.projects\seneca's5971 ecc\eeca1tables\Sd7 I gv,·.xls\S-ew G\V Criteria 

WATER 
SEAD-71 
7/7/1994 
MW71-3 
226311 
45257 

334 
2 U 

37.7 J 
0.1 U 
0.2 U 

146000 
0.59 J 

1.1 J 
0.75 J 
613 

0.89 U 
18000 

557 
0.05 J 

2.6 J 
4910 J 
4130 J 

2.5 J 
0.9 J 
6.5 J 

7.1 
660 
17.5 

64 
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Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Cyanide 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

TABLE B-3 
INORGANICS ANALYSIS OF SOIL 

Decision Document SEADs- 59 and 71 
Seneca Army Depot Activity 

Average of 2 x Average of Is Average of Site data 
SEAD-71 Soils Background Soils > 2 x Average of 

mg/Kg mg/Kg Background Data? 
9,151 26,411 NO 
1.24 5.46 NO 
5.61 10.43 NO 
73 158 NO 

·o.33 1.33 NO 
0.96 1.08 NO 

91,278 93,716 NO 
20 40 NO 
9 23 NO 

34 42 NO 
0.30 0.60 NO 

22,852 49,321 NO 
189 35 YES 

13,191 20,901 NO 
486 1,218 NO 

0.130 0.076 YES 
29 62 NO 

1,405 2,991 NO 
0.79 0.71 YES 
0.25 0.77 NO 
233 178 YES 

1 2.40 NO 
17 42 NO 

384 143 YES 

p:lpitlprojectslseneca\s5971 eeclrisk\SEAD-71 ldata\S71 save.XLS\Compare 4/ 18/0 I 



Table B-4 
SEAD-71 Groundwater Exposure Point Concentration Summary 

( 
Decision Document• SEADs-59 and 71 

Seneca Army Depot Activity 

Average of Average of 2 x Average of Is Average of Site data 
SEAD-71 Groundwater Background Groundwater Background Groundwater > 2 x Average of 

COMPOUND ftg/L ftg/L ftg/L Background Data? 

Aluminum 10017 2730 5460 YES 

Arsenic 1.85 1.7 3.4 NO 

Barium 100.85 78,2 156.4 NO 

Beryllium 0.465 0.21 0.42 YES 

Cadmium 0.215 0.5 1 NO 

Calcium 179000 116000 232000 NO 

Chromium 16.845 4,7 9.4 YES 

Cobalt 11.6 3.7 7.4 YES 

Copper 8.425 3,3 6.6 YES 

Iron 17856,5 4480 8960 YES 

Lead 8.8225 2,5 5 YES 

Magnesium 25200 28600 57200 NO 

Manganese 1118.5 224 448 YES 

Mercury 0.055 0.04 0,08 NO 

Nickel 26 7.3 14.6 YES 
( 

Potassium 4085 3830 7660 NO 

Sodium 6655 14600 29200 NO 

. Thallium 1.65 1.5 3 NO 

Vanadium 13.3 5.2 10.4 YES 

Zinc 51.9 23.1 46.2 YES 

p:\pit\projects\seneca\s5971 eec\risk\sead7 l \data\s71 gw.xls\compare 4/20/01 



Analyte No. of Valid 
Analyses 

Volatile Organic Compounds 
1, 1, 1-Trichioroethane 34 
Acetone 34 
Benzene 33 
Ethyl benzene 33 
Meth~iene chloride 34 
Styrene 33 
Tetrachloroethene 34 
Toluene 34 
Total BTEX 9 
Total Xylenes 34 

Semivolatlle Organic Compounds 
2-Methyinaphthalene 33 
Acenaphthene 34 
Acenaphlhyiene 26 
Anthracene 34 
Benzo(a)anlhracene 34 
Benzo(a)pyrene 34 
Benzo(b )fluoranlhene 34 
Benzo(ghi)perylene 34 
Benzo(k)fiuoranthene 34 
Bis(2-Ethylhexyi)phthai 26 
Carbazoie 34 
Chrysene 34 
D1-n-butylphthalate 26 
Dibenz(a,h)anthracene 34 
Dibenzofuran 34 
Fiuoranthene 34 
Fiuorene 34 
indeno/1,2,3-cd)pyrene 34 
Naphthalene 34 
Phenanlhrene 34 
Phenol 26 
Pyrene 34 

Pesticides 
4.4'-DDD 34 
4,4'-DDE 34 
4.4'-DDT 34 
Alpha-BHC 33 
Alpha-Chlordane 33 
Beta-BHC 34 
Deita-BHC 33 
Dieidrin 33 
Endosuifan I 33 
Endosulfan ii 33 
Endosuifan sulfate 33 
Endrin 34 
Endrln aldehyde 34 
Endrin ketone 34 
Gamma-BHC/Lindane 33 
Gamma-Chlordane 34 
Heptachlor 33 
Heptachlor epoxide 34 
Methoxvchlor 34 

Metals 
Lead 34 
Mercury 34 
Selenium 34 
Sodium 34 
Zinc 34 
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Table 8-5 
SEAD-71 Total Soll Exposure Point Concentration Summary 

Decision Document - SEADs-59 and 71 
Seneca Army Depot Activity 

No. of No. of Frequency Mean Standard Max Hit 
Rejected Hits (%) (mg/kg) Deviation 

(mg/kg) (mg/kg) 

0 6 18% 7.94E-03 8.89E-03 2.30E-02 
0 2 6% 9.50E-03 1.42E-02 7.40E-02 
1 1 3% 5.91 E-03 9.72E-04 2.00E-03 
1 2 6% 5.82E-03 6.23E-04 4.00E-03 
0 9 26% 6.75E-03 8.78E-03 1.10E-02 
1 1 3% 5.88E-03 1.10E-03 1.00E-03 
0 4 12% 7.91 E-03 9.66E-03 3.30E-02 
0 8 24% 7.50E-03 8.65E-03 1.60E-02 
0 5 56% 3.42E-03 3.29E-03 1.16E-02 
0 4 12% 8.75E-03 1.55E-02 9.60E-02 

1 14 42% 2.86E+OO 6.42E+OO 3.10E+01 
0 24 71% 4.32E+OO 9.87E+OO 4.20E+01 
8 5 19% 2.94E-01 3.29E-01 5.10E-01 
0 27 79% 1.11E+01 2.69E+01 1.00E+02 
0 32 94% 1.87E+01 3.83E+01 1.50E+02 
0 31 91% 1.53E+01 3.08E+01 1.20E+02 
0 31 91% 1.38E+01 2.47E+01 8.80E+01 
0 30 88% 8.22E+OO 1.59E+01 6.20E+01 
0 24 71% 1.51E+01 3.18E+01 1.30E+02 
8 3 12% 3.00E-01 3.29E-01 1.50E-02 
0 28 82% 6.93E+OO 1.64E+01 7.70E+01 
0 32 94% 1.91E+01 3,69E+01 1.50E+02 
8 2 8% 2.54E-01 2.39E-01 1.40E-01 
0 28 82% 3.60E+OO 6.75E+OO 2.50E+01 
0 22 65% 3.39E+OO 7.98E+OO 3.80E+01 
0 33 97% 4.66E+01 9.83E+01 4.40E+02 
0 25 74% 5.25E+OO 1.36E+01 6.20E+01 
0 30 88% 8.07E+OO 1.58E+01 6.50E+01 
0 15 44% 3.88E+OO 8.87E+OO 4.60E+01 
0 32 94% 3.47E+01 7.88E+01 2.90E+02 
8 1 4% 3.03E-01 3.27E-01 4.SOE-03 
0 33 97% 3.66E+01 7.23E+01 2.80E+02 

0 12 35% 2.18E-02 4.50E-02 2.40E-01 
0 21 62% 7.78E-02 1.71E-01 8.10E-01 
0 23 68% 1.70E-01 3.63E-01 1.30E+OO 
0 7 21% 5.14E-03 4.97E-03 1.80E-02 
0 2 6% 6.24E-03 1.29E-02 7.40E-02 
0 8 24% 6.60E-03 8.85E-03 3.50E-02 
0 I 3% 4.28E-03 4.32E-03 1.BOE-03 
0 3 9% 8.38E-03 8.36E-03 3.50E-03 
0 11 33% 1.11E-02 3.42E-02 2.00E-01 
0 7 21% 1.19E-02 1.57E-02 5.20E-02 
0 13 39% 1.BOE-02 2.83E-02 1.10E-01 
0 12 35% 1.64E-02 2.50E-02 1.20E-01 
0 20 59% 2.34E-02 3.28E-02 1.20E-01 
0 18 53% 3.35E-02 5.17E-02 1.80E-01 
0 1 3% 4.34E-03 4.30E-03 4.00E-03 
0 5 15% 5.91E-03 9.04E-03 4.BOE-02 
0 1 3% 4.26E-03 4.33E-03 1.20E-03 
0 14 41% 1.31E-02 3.23E-02 1.80E-01 
0 12 35% 8.29E-02 1.13E-01 5.20E-01 

0 34 100% 1.85E+02 5.92E+02 3.47E+03 
0 16 47% 1.27E-01 4.58E-01 2.70E+OO 
0 15 44% 7.78E-01 4.94E-01 1.80E+OO 
0 29 85% 2.27E+02 2.09E+02 1.04E+03 
0 33 97% 3.76E+02 7.57E+02 3.66E+03 

95% UCL Exposure Point 
of Mean Concentration (EPC)' 

Normal? lmg/kg) lmg/kg) 

FALSE 8.66E-03 8.66E-03 
FALSE 9.95E-03 9.95E-03 
FALSE 6.35E-03 2.00E-03 
FALSE 6.03E-03 4.00E-03 
FALSE 7.94E-03 7.94E-03 
FALSE 6.65E-03 1.00E-03 
FALSE 9.55E-03 9.55E-03 
FALSE 8.20E-03 8.20E-03 
FALSE 7.37E-03 7.37E-03 
FALSE 8.80E-03 8.80E-03 

FALSE 2.87E+01 2.87E+01 
FALSE 3.76E+01 3.76E+01 
FALSE 6.73E-01 5.10E-01 
FALSE 1.11E+02 1.00E+02 
FALSE 5.67E+02 1.50E+02 
FALSE 3.81E+02 1.20E+02 
FALSE 3.70E+02 8.80E+01 
FALSE 1.08E+02 6.20E+01 
FALSE 4.33E+02 1.30E+02 
FALSE 9.86E-01 1.50E-02 
FALSE 7.61 E+01 7.61 E+01 
FALSE 5.59E+02 1.50E+02 
FALSE 6.06E-01 1.40E-01 
FALSE 2.89E+01 2.50E+01 
FALSE 1.75E+01 1.75E+01 
FALSE 2.22E+03 4.40E+02 
FALSE 3.22E+01 3.22E+01 
FALSE 1.01E+02 6.50E+01 
FALSE 3.92E+01 3.92E+01 
FALSE 1.06E+03 2.90E+02 
FALSE 8.26E-01 4.SOE-03 
FALSE 1.44E+03 2.80E+02 

FALSE 4.15E-02 4.15E-02 
FALSE 2.37E-01 2.37E-01 
FALSE 8.0BE-01 8.0BE-01 
FALSE 9.01E-03 9.01E-03 
FALSE 9.65E-03 9.65E-03 
FALSE 1.20E-02 1.20E-02 
FALSE 7.09E-03 1.BOE-03 
FALSE 1.38E-02 3.SOE-03 
FALSE 1.51E-02 1.51E-02 
FALSE 2.18E-02 2.1BE-02 
FALSE 3.65E-02 3.65E-02 
FALSE 3.24E-02 3.24E-02 
FALSE 5.24E-02 5.24E-02 
FALSE 9.33E-02 9.33E-02 
FALSE 7.29E-03 4.00E-03 
FALSE 1.00E-02 1.00E-02 
FALSE 7.06E-03 1.20E-03 
FALSE 2.35E-02 2.35E-02 
FALSE 1.74E-01 1.74E-01 

FALSE 2.67E+02 2.67E+02 
FALSE 1.00E-01 1.00E-01 
FALSE 9.74E-01 9.74E-01 
FALSE 3.77E+02 3.77E+02 
FALSE 4.79E+02 4.79E+02 
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Analyte No. of Valid 
Analyses 

Volatile Organic Compounds 
Acetone 24 
Benzene 24 
Ethyl benzene 24 
Methylene chloride 24 
Styrene 24 
Tetrachloroethene 24 
Toluene 24 
Total Xylenes 24 

Semlvolatlle Organic Compounds 
2-Methylnaphthalene 22 
Acenaphthene 24 
Acenaphthylene 24 
Anthracene 24 
Benzo(a)anthracene 24 
Benzo(a)pyrene 24 
Benzo(b)fiuoranthene 24 
Benzo(ghl)peryiene 24 
Benzo(k)fiuoranthene 24 
Carbazole 24 
Chrysene 24 
Dl-n-butylphthalate 17 
Dlbenz(a,h)anthracene 24 
Dibenzofuran 24 
Fluoranthene 24 
Fluorene 24 
lndeno(1,2,3-cd)pyrene 24 
Naphthalene 22 
Phenanthrene 24 
Pyrene 24 

Pesticides 
4.4'-DOD 24 
4,4'-DDE 24 
4.4'-DDT 24 
Alpha-BHC 23 
Alpha-Chlordane 23 
Beta-BHC 24 
Dleldrin 23 
Endosulfan I 23 
Endosulfan II 23 
Endosulfan sulfate 23 
Endrin 24 
Endrin aldehyde 24 
Endrin ketone 24 
Gamma-Chlordane 24 
Heptachlor epoxide 24 
Methoxychlor 24 

Metals 
Lead 24 
Mercury 24 
Selenium 24 
Sodium 24 
Zinc 24 

Table B-6 
SEAD-71 Surface Soil (Oft - 2ft) Exposure Point Concentration Summary 

Decision Document - SEAD-59 and 71 
Seneca Army Depot Activity 

No. of No. of Frequency Mean Standard Max Hit 
Rejected Hits (%) (mg/kg) Deviation 

(mg/kg) (mg/kg) Normal? 

0 2 8% 8.96E-03 1.39E-02 7.40E-02 FALSE 
0 1 4% 5.92E-03 1.14E-03 2.00E-03 FALSE 
0 2 8% 5,79E-03 7.21 E-04 4.00E-03 FALSE 
0 4 17% 5.83E-03 1.93E-03 1.10E-02 FALSE 
0 1 4% 5,88E-03 1,30E-03 1.00E-03 FALSE 
0 1 4% 7.23E-03 5.54E-03 3,30E-02 FALSE 
0 8 33% 6.13E-03 2.49E-03 1.60E-02 FALSE 
0 2 8% 6.29E-03 1.27E-03 1.10E-02 FALSE 

2 11 50% 1.98E+OO 4.18E+OO 1,90E+01 FALSE 
0 18 75% 5,28E+OO 1.14E+01 4.20E+01 FALSE 
0 4 17% 5.79E+OO 1.07E+01 5.10E-01 FALSE 
0 21 88% 1.52E+01 3.12E+01 1.00E+02 FALSE 
0 24 100% 2.48E+01 4.38E+01 1.50E+02 FALSE 
0 24 100% 2.06E+01 3.52E+01 1.20E+02 FALSE 
0 24 100% 1.84E+01 2.78E+01 8.80E+01 FALSE 
0 24 100% 1.12E+01 1.81E+01 6.20E+01 FALSE 
0 17 71% 2.07E+01 3.65E+01 1.30E+02 FALSE 
0 21 88% 9.37E+OO 1.90E+01 7.70E+01 FALSE 
0 24 100% 2.54E+01 4.19E+01 1.50E+02 FALSE 
7 2 12% 3.0SE-01 2.70E-01 1.40E-01 FALSE 
0 23 96% 4.64E+OO 7.60E+OO 2.50E+01 FALSE 
0 19 79% 3.89E+OO 9,13E+OO 3,80E+01 FALSE 
0 24 100% 6.21E+01 1.13E+02 4.40E+02 FALSE 
0 20 83% 7.11E+OO 1.59E+01 6.20E+01 FALSE 
0 24 100% 1.09E+01 1.80E+01 6.50E+01 FALSE 
2 11 50% 3.44E+OO 9.78E+OO 4,60E+01 FALSE 
0 24 100% 4.61E+01 9.10E+01 2.90E+02 FALSE 
0 24 100% 4.90E+01 8.25E+01 2.80E+02 FALSE 

0 12 50% 2.94E-02 5.18E-02 2.40E-01 FALSE 
0 19 79% 1.09E-01 1.96E-01 8.10E-01 FALSE 
0 20 83% 2.38E-01 4.15E-01 1.30E+OO FALSE 
0 4 17% 5.58E-03 4.74E-03 1.40E-02 FALSE 
0 1 4% 5.34E-03 4.50E-03 2.00E-03 FALSE 
0 6 25% 8.47E-03 9.87E-03 3.50E-02 FALSE 
0 2 9% 1.04E-02 8,75E-03 3.40E-03 FALSE 
0 7 30% 6.45E-03 5.01E-03 1.50E-02 FALSE 
0 5 22% 1.51E-02 1.72E-02 5.20E-02 FALSE 
0 13 57% 2.42E-02 3.20E-02 1.10E-01 FALSE 
0 10 42% 2.12E-02 2.SOE-02 1.20E-01 FALSE 
0 18 75% 3.14E-02 3,61E-02 1.20E-01 FALSE 
0 17 71% 4,60E-02 5.72E-02 1.SOE-01 FALSE 
0 4 17% 7.60E-03 1.02E-02 4,SOE-02 FALSE 
0 13 54% 1.78E-02 3.76E-02 1.SOE-01 FALSE 
0 11 46% 1.09E-01 1.25E-01 5.20E-01 FALSE 

0 24 100% 2.51E+02 6.98E+02 3.47E+03 FALSE 
0 11 46% 1.68E-01 5.43E-01 2.70E+OO FALSE 
0 12 50% 9.06E-01 5.12E-01 1.SOE+OO FALSE 
0 23 96% 2.89E+02 2.20E+02 1.04E+03 FALSE 
0 23 96% 5.02E+02 8.75E+02 3,66E+03 FALSE 
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95% UCL Exposure Point 
of Mean Concentration (EPC)' 
(mg/kg) (mg/kg) 

9.63E-03 9,63E-03 
6,55E-03 2,00E-03 
6,0SE-03 4,00E-03 
7.02E-03 7.02E-03 
7,02E-03 1.00E-03 
8.01E-03 8.Q1E-03 
7.04E-03 7.04E-03 
6.68E-03 6.68E-03 

4.19E+01 1.90E+01 
1.19E+02 4,20E+01 
1.04E+02 5.10E-01 
5.05E+02 1.00E+02 
5.50E+02 1,50E+02 
3,51E+02 1.20E+02 
2.13E+02 8,80E+01 
1.86E+02 · 6,20E+01 
1.12E+03 1.30E+02 
1.31E+02 7.70E+01 
4.72E+02 1.50E+02 
1.19E+OO 1.40E-01 
4.79E+01 2,50E+01 
4.07E+01 3.80E+01 
1.93E+03 4.40E+02 
1.79E+02 6.20E+01 
1.59E+02 6.50E+01 
4.84E+01 4,60E+01 
2.46E+03 2,90E+02 
1.34E+03 2.80E+02 

8.60E-Q2 8.60E-02 
3.77E-01 3.77E-01 
1.46E+OO 1.30E+OO 
1,18E-02 1.18E-02 
1.13E-02 2.00E-03 
2.20E-02 2.20E-02 
2.21E-02 3.40E-03 
1.36E-02 1.36E-02 
4.04E-02 4.04E-02 
7.26E-02 7.26E-02 
5,96E-02 5.96E-02 
9,29E-02 9.29E-02 
1.72E-01 1.72E-01 
1.75E-02 1.75E-02 
4.87E-02 4.87E-02 
3.35E-01 3.35E-01 

4.59E+02 4.59E+02 
1.69E-01 1.69E-01 
1.20E+OO 1.20E+OO 
4.53E+02 4.53E+02 
9.42E+02 9.42E+02 



Analyte No. of Valid 
Analyses 

Volatile Organic Compounds 
Acetone 21 
Benzene 21 
Ethyl benzene 21 
Methylene chloride 21 
Styrene 21 
Tetrachloroethene 21 
Toluene 21 
Total Xylenes 21 

Semlvolatlle Organic Compounds 
2-Methylnaphthalene 21 
Acenaphthene 21 
Acenaphthylene 21 
Anthracene 21 
Benzo(a)anthracene 21 
Benzo(a)pyrene 21 
Benzo(b)fluoranthene 21 
Benzo(ghi)perylene 21 
Benzo(k)fluoranthene 21 
Carbazole 21 
Chrysene 21 
Di-n-butylphthalate 21 
Dlbenz(a,h)anthracene 21 
Dlbenzofuran 21 
Fluoranthene 21 
Fluorene 21 
lndeno(1,2,3-cd)pyrene 21 
Naphthalene 21 
Phenanthrene 21 
Pyrene 21 

Pesticides 
4.4'-DDD 21 
4.4'-DDE 21 
4.4'-DDT 21 
Alpha-BHC 20 
Beta-BHC 21 
Dleldrln 20 
Endosulfan I 20 
Endosulfan II 20 
Endosulfan sulfate 20 
Endrin 21 
Endrin aldehyde 21 
Endrin ketone 21 
Gamma-Chlordane 21 
Heptachlor epoxide 21 
Methoxychlor 21 

Metals 
Lead 21 
Mercury 21 
Selenium 21 
Sodium 21 
Zinc 21 

Table B-7 
SEAD-71 Surface Soll (Oft. 0,5ft) Exposure Point Concentration Summary 

Decision Document• SEADs-59 and 71 
Seneca Army Depot Activity 

No, of No. of Frequency Mean Standard Max Hit 
Rejected Hits (%) (mg/kg) Deviation 

(mg/kg) (mg/kg) Normal? 

0 2 10% 9.43E-03 1.48E-02 7.40E-02 FALSE 
0 1 5% 5.95E-03 1.21E-03 2.00E-03 FALSE 
0 2 10% 5.81E-03 7.66E-04 4.00E-03 FALSE 
0 1 5% 5.95E-03 1.21E-03 2.00E-03 FALSE 
0 1 5% 5,90E-03 1.38E-03 1.00E-03 FALSE 
0 1 5% 7.45E-03 5.91E-03 3,30E-02 FALSE 
0 8 38% 6.19E-03 2.66E-03 1.60E-02 FALSE 
0 2 10% 6.38E-03 1.33E-03 1.10E·02 FALSE 

0 11 52% 3.37E+OO 5.81E+OO 1.90E+01 FALSE 
0 18 86% 5.98E+OO 1.20E+01 4.20E+01 FALSE 
0 4 19% 6.57E+OO 1.13E+01 5.10E-01 FALSE 
0 21 100% 1,74E+01 3.29E+01 1.00E+02 FALSE 
0 21 100% 2,83E+01 4.59E+01 1.50E+02 FALSE 
0 21 100% 2.36E+01 3,68E+01 1,20E+02 FALSE 
0 21 100% 2.09E+01 2.89E+01 8,80E+01 FALSE 
0 21 100% 1.27E+01 1.89E+01 6.20E+01 FALSE 
0 14 67% 2.36E+01 3.83E+01 1.30E+02 FALSE 
0 21 100% 1.07E+01 2.01 E+01 7.70E+01 FALSE 
0 21 100% 2.90E+01 4.37E+01 1,50E+02 FALSE 
0 2 10% 6.51 E+OO 1.13E+01 1.40E-01 FALSE 
0 21 100% 5.28E+OO 7.94E+OO 2.50E+01 FALSE 
0 19 90% 4.39E+OO 9.68E+OO 3.80E+01 FALSE 
0 21 100% 7.09E+01 1.18E+02 4.40E+02 FALSE 
0 20 95% 8.07E+OO 1.68E+01 6.20E+01 FALSE 
0 21 100% 1.24E+01 1.88E+01 6.50E+01 FALSE 
0 11 52% 4.90E+OO 1.05E+01 4.60E+01 FALSE 
0 21 100% 5.26E+01 9.57E+01 2,90E+02 FALSE 
0 21 100% 5.59E+01 8,62E+01 2.80E+02 FALSE 

0 11 52% 3.32E-02 5.44E-02 2.40E-01 FALSE 
0 19 90% 1.24E-01 2,05E-01 8,10E-01 FALSE 
0 19 90% 2.72E-01 4.34E-01 1.30E+OO FALSE 
0 4 20% 6.28E-03 4.71 E-03 1.40E-02 FALSE 
0 6 29% 9.54E-03 1.01E-02 3.50E-02 FALSE 
0 2 10% 1.17E-02 8.69E-03 3.40E-03 FALSE 
0 4 20% 6,65E-03 5.33E-03 1.SOE-02 FALSE 
0 4 20% 1.71E-02 1.77E-02 5.20E-02 FALSE 
0 12 60% 2.75E-02 3.31 E-02 1.10E-01 FALSE 
0 10 48% 2.40E-02 2.90E-02 1.20E-01 FALSE 
0 18 86% 3.57E-02 3.67E-02 1.20E-01 FALSE 
0 17 81% 5.23E-02 5,86E-02 1.SOE-01 FALSE 
0 4 19% 8.55E-03 1.06E-02 4.SOE-02 FALSE 
0 13 62% 2.02E-02 3,97E-02 1.SOE-01 FALSE 
0 11 52% 1.24E-01 1.27E-01 5.20E-01 FALSE 

0 21 100% 2.84E+02 7.42E+02 3.47E+03 FALSE 

0 8 38% 1.82E-01 5,SOE-01 2.70E+OO FALSE 

0 10 4,8% 9.47E-01 5.22E-01 1.SOE+OO FALSE 
0 20 95% 3.24E+02 2.14E+02 1.04E+03 FALSE 

0 20 95% 5.61E+02 9.23E+02 3,66E+03 FALSE 
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95% UCL Exposure Point 
of Mean Concentration (EPC)* 
(mg/kg) (mg/kg) 

1.04E-02 1.04E-02 
6.70E-03 2.00E-03 
6.15E-03 4.00E-03 
6.70E-03 2.00E-03 
7.27E-03 1.00E-03 
8.42E-03 8.42E-03 
7,29E-03 7.29E-03 
6.82E-03 6,82E-03 

2.59E+02 1.90E+01 
3.52E+02 4.20E+01 
2.66E+02 5.10E-01 
1.51E+03 1.00E+02 
7.62E+02 1.50E+02 
4.58E+02 1.20E+02 
2.42E+02 8.80E+01 
2.02E+02 6.20E+01 
2.50E+03 1.30E+02 
2,86E+02 7.70E+01 
5.99E+02 1.50E+02 
2,90E+02 1.40E-01 
9.05E+01 2.50E+01 
1,00E+02 3.80E+01 
2.62E+03 4.40E+02 
5.73E+02 6.20E+01 
2.10E+02 6.50E+01 
2.60E+02 4.60E+01 
3.24E+03 2.90E+02 
2,12E+03 2.80E+02 

1.12E-01 1.12E-01 
2.53E-01 2.53E-01 
8,39E-01 8.39E-01 
1.40E-02 1.40E-02 
2.73E-02 2.73E-02 
2.66E-02 3.40E-03 
1.65E-02 1.SOE-02 
5.28E-02 5.20E-02 
8.89E-02 8,89E-02 
7.16E-02 7.16E-02 
9.27E-02 9.27E-02 
1.64E-01 1.64E-01 
2.15E-02 2.15E-02 
5.84E-02 5.84E-02 
4.00E-01 4.00E-01 

5.57E+02 5.57E+02 
1.92E-01 1.92E-01 
1.23E+OO 1.23E+OO 
4.21E+02 4.21E+02 
1.27E+03 1.27E+03 
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Analyte 

Table B-8 
SEAD-71 Groundwater Exposure Point Concentration Summary 

Decision Document - SEADs-59 and 71 
Seneca Army Depot Activity 

No. of Valid No. of No. of Frequency Mean Max Hit Exposure Point 
Analyses Rejected Hits (%) (mg/L) Concentration (EPC)* 

(mg/L) (mg/L) 

Metals 

Aluminum 2 0 2 100% 10.017 19.700 19.700 

Beryllium 2 0 1 50% 0.000 0.001 0.001 

Chromium 2 0 2 100% 0.017 0.033 0.033 

Cobalt 2 0 2 100% 0.012 0.022 0.022 

Copper 2 0 2 100% 0.008 0.016 0.016 

Iron 2 0 2 100% 17.857 35.100 35.100 

Lead 2 0 1 50% 0.009 0.017 0.017 
Manganese 2 0 2 100% 1.119 1.680 1.680 

Nickel 2 0 2 100% 0.026 0.049 0.049 

Vanadium 2 0 2 100% 0.013 0.026 0.026 

Zinc 2 0 2 100% 0.052 0.097 0.097 

Note: 
The maximum concentration was used for the EPC because there were only two groundwater samples. 
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TABLE B-9 
.-\:\IBIE:'iT AIR EXPOStRE POJ:'ff CO:'iCE:'iTRA TIO:'iS - SE.-\D-71 

Decision Document - SEADs-59 and 71 
Seneca Army Depot Activity 

\'ariables. \'ariables: 
CS dsurf = Chemical Concentration in Surface Soil. from EPC data (mg:'kg) CS dtot = Chemical Concentration in Total Soils. from EPC dnta {mg,kg) 
P~t d IO = ,-\sernge \,{ensured P~I d IO Concentration= I 7 ug:'ml P\f d IO = P\1 d l O Concentration Calculated for Construction \\'orker= 139 ug:mJ 

CF_= c;'o~nersioi:i F~ct_?_r = I E-9 kwqg____·=-.:.-·.-===---:.----:c--~=----=---· ·-=-·=---- _ -~~~--~--·· _Cf....==_~o_n_\_~sio_!_1f~-~tgr_= 1_!:_::2_1g:\1g______ _ ___________ - _________ --·-------

\'olntilc Organics 

Trichloroethane. I, I, 1-
:-\cetone 
Benzene 
Ethyl benzene 
\lethylene chloride 
Styrene 
Tetrachloroethene 
Toluene 
Total BTEX 
Total Xylenes 

.-\rrnlyte 

Seruivolatile Organic Compou11ds 

2-\ I eth y lnaphthal ene 
. ..\cenaphthene 
. ..\cenaphthylene 
Anthracene 
Benzo( aJanthracene 
Benzo(a)pyrene 
Be1120{ b Hluoranthene 
Benzotghi )perylene 
Benzo(k)fluoranthene 
bis! 2-Ethylhexyl iphthalate 

Carbazole 
Chrysene 
Di-n-butylphthalate 
Di benz( a,h )anthracene 
Dibenzofuran 
Fluoranthene 
Fluorene 
lndeno( 1.2.3-cd)pyrene 
Naphthalene 
Phenanthrene 
Phenol 
Pyrene 

Pesticides 
4.4'-DDD 

4.4'-DDE 
.\.4'-DDT 

alpha-Bl-IC 
alpha-Chlordane 
beta-Bl·IC 
delta-Bl-IC 
Die!drin 
Endosulfan I 
Endosulfan II 
Endosulfan sulfate 
Endrin 
Endrin aldehyde 
Endrin ketone 
gamma-BHC ( Lindane) 
gamma-Chlordane 
Heptachlor 
Heptachlor epoxide 
\lethoxychlor 

~Ietals 
Lead 
\.fercury 
Selenium 
Sodium 
Zinc 

------------~-------~--------------
EPC Dain for EPC Dain for Air EPC rrom 
Surface Soil Total Soils Surface Soil 

I .04E-002 

2 OOE-003 

4.00E-003 
2.00E-003 

I .00E-003 
84'.'.E-003 
7.29E-003 

6.82E-003 

l.9DE-00I 

4 2DE-O0 I 
5 I0E-001 
I.0OE-002 
I S0E-002 

I .20E-002 
8 80E+O0I 

6.20E-0OI 

I .JDE-002 

7.70E+0OI 
I .50E+002 

I -lOE-001 
2.S0E+OOI 
3 80E+0O I 

4.40E+002 
6.20E+O0I 

6 S0E+OOI 
4.60E+0OI 
2.90E+002 

l.12E-0OI 
2.SJE-001 
8.J9E-00 I 

I 40E-002 

2. 73E-002 

3.40E-003 

U0E-002 
5.2DE-002 
8.89E-D02 

7.16E-002 

9.27E-002 

l.64E-00I 

2. ISE-002 

5 84E-002 

4.D0E-001 

8 66E-OOJ 

9.95E-003 

2 OOE-003 

4.00E-003 
7 94E-003 

I .0OE-003 
9 55E-003 

8.20E-003 
7 37E-0OJ 
8.SOE-003 

287E-OOI 
3. 76E·-00 I 

5 I0E-001 
I .00E-002 
I.S0E-002 

I 20E-002 
8.SOE-001 
6.20E-O0I 
I 30E+002 

U0E-002 

761E·•00I 
I 50E+002 

U0E-001 

2.SOE-001 
1.75E+00I 

4.40E-002 
J 22E-00 I 

6.S0E-001 
J92E+0OI 
2 90E---002 

4.S0E-003 
2 S0E-002 

4 I SE-002 
2.J7E-001 
8.0SE-00 I 

9 01 E-003 

9.65E-003 
I 20.E-002 

I .S0E-003 
l.S0E-003 

1.51 E-002 
2. l SE-002 
l 65E-002 

l.24E-002 

5.2.\E-002 

9.JJE-002 

.\ 00E-003 
I.00E-002 

I .20E-00J 

2.JSE-002 

l.74E-00 I 

0 00E-000 

l.77E-OI0 

3 4DE-01 I 

6.S0E-011 
l 4DE-Ol 1 
I 70E-01 I 

l .43E-0I0 
I 24E-010 

0 ODE-ODO 

I 16E-0IO 

J clE-007 

7.14E-007 
8 67E-009 

I 70E-006 
2 55E-006 
2 04E-006 
I.S0E-006 

I.0SE-006 

2.21 E-006 
0 00E-000 

1.31 E-006 
2 SSE-006 

2.JSE-009 
4.25E-007 
6 46E-007 

7 48E-006 
I.0SE-006 

I l lE-006 
7 82E-007 
-1.9JE-006 
0.00E-000 

4. 76E-006 

I 90E-009 
4 J0E-009 
I 4JE-008 

2 JSE-010 
o ooE~ooo 
4.64E-0 I 0 

0.00E-000 
5. 78E-0 11 

2.55E-0 IO 

8.84E-0 I 0 
l.5IE-009 

122E-009 
1.58E-D09 

2. 79E-009 
o.ooE~ooo 
l.66E-0 I 0 

0.00E+000 

9.9JE-0I0 

6.S0E-009 

9 47E-006 
J.26E-009 

Air EPC from 
Total Soils 

I .cOE-009 
I 38E-009 

2.78E-0I0 

5.56E-0I0 
I. I0E-009 

I 39E-OIO 
1.JJE-009 

I l4E-009 
I 02E-009 

I .22E-009 

l 99E-006 

5.23 E-006 
7 09E-008 

U9E-005 
2 09E-005 

l.67E-005 
I .22E-005 
8.62E-006 

1.8 I E-005 
2 09E-009 

I .06E-005 
2.09E-005 
I 95E-008 

3.48E-006 
2.4JE-006 
6.12E-005 
.\ .\SE-006 

9.04E-006 
5 45E-006 
.\.0JE-005 

6.26E-0 I 0 
J.89E-005 

5 77E-009 

l 29E-008 
I. l 2E-007 
l.25E-009 

I 3.\E-009 
1.67E-009 

2.50E-0 IO 
.\.87E-0 IO 

2 I0E-009 

3.0JE-009 
5.07E-009 

4.50E-009 
7.28E-009 

l.J0E-008 

5.56E-O I 0 
l.l9E-009 

I 67E-0IO 

3.27E-009 

2.42E-008 

J. 71 E-005 

I .l9E-008 

5.57E+002 

l.92E-00I 

I .2JE+000 

2.67E+D02 

1.00E-001 

9.74E-O0I 2.09E-D08 l.JSE-007 

4.21 E+D02 J. 77E+D02 7. I 6E-006 5 24E-005 

l.27E+00J 4 79E+002 2.16E-005 6.66E-005 ------ ------~-----~---- -- -----~-------~~-----~--- ------
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TABLE B-10 
CALCCLATIO:'< Of 1:-ITAKE .-\1'D RISK FROM l:'IHALATIO.'1/ OF DCST l.'1/ .-\.\IBIE:>iT AIR 

REASO'I/ABLE ~IAXDIU~I EXPOSl'RE (R~IE) - SEAD-71 
Decision Document - SEA.Ds-:59 and 71 

Seneca Army Depot Acth·ity 

- - CA X IR X EF:,: ED 
BWxAT Equation for Hazard Quotient= Chronic Dail~ Intake {Nc),Rcfcrcncc Dose 

\'ariablcs 1.-\ssun\ptions for Ench Receptor arc Listed at the Bottom): 
CA= Chemical Conccntrntiot1 in Air. Calculated from Air EPC Data 
JR= Inhalation Rate 

EF_ = .l:_!P.QS~~J_r2_~u_c_!~ ------=-------c--.----==----=··---~·-=-="" -=.=-=-·...: __ 

ED = Exposure Durnlion Equation for C11nccr Risk= Chronic Daily Intake {Can x Slope Factor 
BW = Body,, eight 

===~AT-•~A,·croging Time --=-=--===---:.......---==--=--====:=--....==a-:c·===~===~ 

_ ________ Current Site Worker ______ _ Future Industrial \Vorker Inhalation 
RfD 

Care. Slope 
lnhulation 

Air EPC !'rum 
Surface Soil 

Air EPC from 
Tot11I Soils l11t11kc Hazard Cnnccr ln-1t1kc Huzunl C11nccr 

\'olatilcOrJ,!11nics 
Trichlorocthrme. 1.1.1- 2.8GE-00I :SA 1 20E-009 
.-\cctone ,A NA l.77E-0!0 UllE-009 
8Cll/.Clle I 71E-0ll3 2.91E-llll2 J.-tUE-01 \ :!.7llE-0\0 
Eth} I bcn1cne 2.86E-1l0l ,A 6.R0E-0\ I 5 .. %E-0lll 
:,,,1cth} lcne chloride 8.57E-ll0I l_65E-00J 3 -l-!JE-0l l l.tnE-009 
St~ rcnc 2.86E-00) N,.\ I 70E-0l I I.J9E-O\n 
Telrachlorocthcnc NA 2.00E-0uJ I -IJE-0\0 l.33E-tW9 
To!ucnc I 1-IE-IH!l ,A I 2-IE-illll I l-l-E-ml9 
Tot,11 X}lcnes ,A ,A l.16E-0lll 1.22E-009 

Scmho!tttilc Orgunics 
2-:-..lcth~ln,1phlhnlene ,A NA 3 23E-HU7 3.99F.-IH!6 
.-\ccnnphthcnc ,A NA 7 l.J.E-0ll7 5 23E-006 
.-\cc1rnphth~ lcnc ,.-\ NA 8 67E-U09 7.0<JE-ullll 
.-\nthraccnc ,A NA l.70E-tJ06 1 39E-fl05 
Bcn,otninnthraccnc NA ,A 2.55E-m16 2 09E-!Hl.5 
Bcn1.o(a lp~ rcnc NA NA 2.ll-l-E-!J06 1.67E-005 
Bcn1.01b itluornnthcnc NA NA \-5llE-@6 l 22E-0115 
Bc111.otghiipcf} lcnc ,A NA I tl5E-1!116 a.,i2E-um, 
Bcn1.otkit1uoranthcne NA SA 2.21E-ll06 l.81E-0!l5 
bis! 2-Eth> lhe-.;~ I 1phtha!nte NA ,A 2_ll9E-llll9 
Carbal.Ole NA ,A I JlE-0116 t u6E.un5 
Chf}'SCtJe NA >IA 255E-llll6 2 09E-0!l5 
Di-n-but~ lphthn\ate NA ,A 2 38E-o09 I 95E-0o8 
Di bcn1.t a. h Janthrnccnc N . .\ SA l25E-un7 3.-U\E-006 
Dibcnmfurnn NA NA 6.-t6E-llll7 2.-l-3E-!Hl6 
Fl11ornnthe11c NA NA 7.-t8E-006 i, l~E-005 
Fluorcnc NA NA l.05E-U06 -l-.-l-XE-0tJ6 
lndcno( 1.2.3-cdJp~ rcnc NA NA 1.l lE-006 9.0-IE-llll6 
:--laphtlrnlcnc ,A NA 7.R2E-0!l7 5 -l-5E-006 
Phcnnnthrenc NA NA .J..93E-006 -l-.113E-0tl5 
Phenol ;iA NA 6 26E-0I0 
P~rcne NA NA -l.76E-nn6 3.89E-005 

Pc.~tlcitlc.~ 
H'-DDD NA NA l.90E-lH19 5.77E-009 
,.,'.DDE ,A :SA -l-.3tJE-0ll9 3.29E-nns 

'-''·DDT NA 3.-lllE-001 UJE-1108 l.12E-ofl7 
a\pha-BHC NA 6.311E..-nnn 2 38E-fl\0 1.25E-0u9 
alpha-Chlordane NA I JnE-.-noo I 3-IE-1109 
bctn-BHC NA l.86E--i-01J0 -l-.6-lE-0I0 I 67E-o09 
dclta-BHC NA NA 2 50E-0I0 
Dicldrin NA l.6\E-1-001 5.78E,Ol l -l-.ll7E-0lll 
EnJ11sullitn I N . .\ ,A 2.55E-0I0 2 l0E-ll09 
Endosu!fnn I I S.-\ NA 8.8-IE-tJI0 3 ll]E-!H)C) 
E11dosulfnn sulfote NA NA 1.51E-tm9 5.o7E-u09 
Endrin NA NA 1.22E-009 -U0E-tl09 
Endrin n!dch~de NA NA I 58E-009 7 2llE-o09 
Endrin \..ctonc NA ;iA 2.79E-0ll9 l.3llE-IH18 
gnmma-BHC [LindancJ NA NA 5.56E•lll0 
gnn1111a-Chlordnne SA l.'.HJE-1-0(J0 3.66E-ol0 1.39E-009 
Heptachlor c/A -l-.55E"'-tHlll \.67E-0]tl 
Hcptachlor cpo .... idc NA 9.I0E"'-000 9.93E-0I0 3.27E-ll!19 
.\!cthox) ch!or NA NA <i.80E-009 2.-t2E-ll08 

Mctu\s 
Lead NA NA 9.-l-7E-006 3.71E-llD.5 
~lcrcuf} 8.57E-005 NA 3.26E-009 I 39E-008 
Selenium NA NA 2 ll9E-ll08 l.35E-007 
Sodium NA NA 7.l6E-006 5.2-IE-1105 
Zinc NA >IA 2.16£-005 6.66£-005 

T~t_nl Hazard Quotient and Cnncer Risk: --=---------- ··--------

-N~iC -Ce"i!Sin thfS -,abic-\\Cl'C intentionally left blank due 10 a lack-0r""tti~iCit~ dnla. 
'.'-iA= lnfomrntion 1101 a\oilablc. 

p:\pit\projects\seneca\s5971 ecc\Risk\SEAD· 71 \Hu man\ambair. wk4 

_______ (mg/k~-,lay) ___ ... Quotient Risk 
J;'iJL___ {~aO__ -

2.55E-ll\3 
; I IE-1113 
2 55E-o)3 
I 2SE-0!3 

2..J.5E-0I I 

9 12E-0l-l-

3 8-l-E-0IJ 

J JGE-nl I 
6 39E-013 

I 25E-0l2 

I 55E-Ul3 

9 SIE-013 

2_66E-Ul2 

l..J.9E-Ul!l 
I 79E-Ol2 
2.<JllE-013 
-I -17E-tll3 

2.ll6E-007 

I 51E-o\6 

7 r,SE-016 

l.311E-ol J 
.J..o2E•012 

2.5UE-!J\2 

l.28E-0l2 

2.-t2E-0l I 

JE-007 SE-011 

(mj!/kg:-tlu~·) Quotient Risk 

____ .. (Ne) _____ (Carl------•---~----------· 

Inhalation or 
Nut Appllc1thle 

for Future 
Industrial Worker 

- Assumptfons for Current Site Worker -~----= 
CA = EPC Surface Onl> 
IR= 9.6 mJ/day 
EF = 20 days/year 
ED= 25 >cars 
BW= 711 kg 
AT (-:,.Jc)= CJl25 da}s 
AT(Cnr)= _25550da)s 
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T.-\BLE B-10 
C..\LCl'L.-\TIO:'-1 OF l;';T.-\KE .-\;';D RISK FR0'1 l;';H.-\L.UIO;'; OF Dt:ST IX .UIBIEXT .-\JR 

RE.-\SOXABLE \UXI\IDI EXPOSt:RE (R~IE) - SEAD-71 

CA" IR:,; EF '\: ED 
BIV x AT 

\'nriablcs (Assumptions for Ench Receptor arc Listed at the Bottom): 
C:-\ = Chemical Concentration in Air. Calculated from .-\ir EPC Data 
l R = Inhalation Rate 

\'olatilc Organic.~ 
l.l.l-Trichloroc1ha11c 
.-\c.::1011c 
Ben1.enc 
Eth~ 1 bcn1:cne 
\!eth~ !enc chloride 
St,rcne 
T~trachlorocthenc 
Toluene 
Total X~lcncs 

Scmh olatilc Organics 
2-\leth~lnaphthnlcnc 
:\ccnophlhenc 
:\ccnaphth~ lcne 
Anthracc11c 
Bcnzo( a Janlhrnccne 
Bcnw1 □ lp~rcnc 

Bcn1.01bll1uoranthcne 
Ben1:01ghi !pc~ lenc 
Bcn1:o(k illuornnlhcnc 
bis I ~-Eth~ lhcx~ llphthulatc 
Carbn1:ole 
Chryscnc 
Di-n-but)lphthalatc 
Dibcn1:1a.h)anlhraecnc 
Dibcn1:ofuran 
Fluornnthene 
Fluorene 
lndcnof l.2.3-edlp~renc 
'.\aphtha!cne 
Phcnanthrenc 
Phenol 
P~rcnc 

Pesticides 
H'-DDD 
SA'-DDE 
H'-DDT 
a!phn-BHC 
alpl111-Chlordanc 
bctn-BHC 
dclta-BHC 
Dicl<lrin 
Emh1:,,ulfan I 
Endosulfon IJ 
Endosulfon sulfotc 
En<lrin 
Enclrin aldch~de 
Endrin ketone 
gamma-BHC lind□ nc 

gamma-Chlordane 
Hcptnchlor 
Heptochlor cpoxidc 
:-..Jctho.x~chlor 

'.\lctals 
Lend 
\!ereu~· 
Selenium 
Sodium 
Zinc 

Inhalation 
RJ'D 

2 ~(1E-on1 
N.-'. 

l_7IE-OOJ 
2.86E-tHl! 
8 57E-!Hll 
2.86E-1ll!l 

N.-'. 
1.1-IE-rnJ] 

clA 

,A 
SA ,., 
NA 
NA 
NA 
,A 
SA 
)i.-\ 
NA 
N.-'. 
SA 
:--:A 
N.-\ 
NA 
N.-'. 
NA 
NA 
NA 
:-JA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
:-:., 
NA 
NA 
NA 
N.-\ 
NA 
NA 
NA 
N.-\ 
NA 
NA 

NA 
8.57E-Oll5 

NA 
NA 
NA 

Care. Slope Air EPC from 
lnlrnlution Surface Soil 

NA 
NA L77E-OllJ 

2.91E-t)ll2 3..l-OE-fll l 
clA 6.8!1E-lll I 

l.65E-fl03 3.--IOE-011 
NA l.7nE-Ol l 

2 !IOE-!Hl3 l..l-JE-OJ() 
:S:A l 2-IE-O!O 
NA l.16E-O[ll 

:SA 3 23E-IHJ7 
N.-\ 7.l-lE-Oll7 
:SA 8.67E-oo9 
0:.-\ 1.7llE-006 
NA 2 55E-006 
'iA 2.!l-lE-006 
,.-\ I 50E-l!06 
SA l.tl5E-llll6 
:S:A 2.21E-fl06 
N.-\ 
NA l.3 IE-006 
NA 2.5~E-O/l6 
NA 2 38E-009 
N.-'. -1.25E-007 
NA 6.-16E-007 
NA 7.-18E-1106 
NA l o5E-OU6 
NA 1.l lE-006 
NA 7 82E-Oll7 
NA -I 93E-006 
NA 
NA -1. 76E-006 

NA I 90E-009 
NA -l.30E-Oll9 

3.-IOE-!Hll 1.JJE-0118 
6.JOE+OOO 2.38E-OIO 
l.JnE~oon 
1.86E+OOO -l.6-IE-010 

NA 
1.61E+OOI 5.78E-Ol I 

NA 2.55E-lll0 
NA 8.8-IE-1/lO 
NA l.51E-009 
NA 1.22E-009 
NA I 58E-009 
NA 2.79E-Oo9 
NA 

l.30E+fl00 3 66E-OIO 
-l.55E+OOO 
9.lOE+OOO {J.93E-010 

NA 6.StlE-009 

NA 9.-17E-006 
NA 3 26E-lll}9 
NA 2.09E-Oll8 
NA 7.16E-006 
NA 2.IGE-005 

Decision Document - SE.-\Ds-59 and 71 
Seneca Army Depot .-\cti\'ity 

ED = faposurc Duration 
BW = Bod),, eight 

Equation for Hn1.nrd Quotient = Chronic Daily Intake l :--;c ), Reference Dose 

Equation for Cancer Risk= Chronic Dail~ l11111~c (Clln x Slope Factor 

Air EPC from Future Constrnction '\Yorker 
Total Soils - Intake Huzilrtl - Cancer 

__ -- _ F1~t11~~.Tre~~P!l~Se~_~_h!!~ ~ 
lntukc Hazard -c~1/lcCi-- .. 

(1111!fkg-1ln)) Quotient Risk 
Jmg_'!'~! ·- ___ Lief~--~- 1Ct_1_r[ __ _ 

(rng/lq!-tlay) Quotient Risk 
· (~cl - ---- _j(nr) 

1 211E-rnl9 
I 38E-lll)9 
:! 78E-Olll 
5 5riE-tl10 
l. lOE-0119 
I J()E.olo 
l.33E-ll09 
I !-IE-!lll9 
I 22E-oo9 

3 99E-1Hl(i 
5 23E-llfl6 
7 o9E-tHJ8 
I 39E-Oll5 
2 IJ9E-rnl5 
l.67E-Oo5 
l 2:!E-1105 
X.c,2E-tHl(i 
1.81E-tio5 
2 u9E-ll119 
l.06E-111J5 
2.09£-005 
J.lJ5E-llo8 
J_-l~E-006 
2.-IJE-006 
6 \2E-on5 
-1..l-8E-Oll6 
9.0-IE-llU6 
5.-15E-1/IJ6 
-l-.03E-Oll5 
6.26E-!l]O 
3.89E-005 

5. 77E-009 
:; 29E-nns 
1.12E-Oll7 
1.25E-ou9 
1.3-IE-oo9 
l 67E-oo9 
2.511E-lllll 
-l.87E-O!I) 
2. lllE-tH!9 
J.t13E-0119 
5.o7E-tl1J9 
-l.50E-009 
7 28E-009 
l.JOE-008 
5.5(1E-OIO 
!.39E-tHl9 
l.(!7£-1)111 
3.27E-0119 
2.-12E-01l8 

3 71E-Oo5 
1.39E-Oo8 
l.35E-1Hl7 
S 2-IE-llOS 
6.66£-0()5 

! 22E-1Hll 

2.83E-Ol I 
5 6()£-(J] 1 
I 12E-!llll 
1.-IIE-!ll ! 

I !6£-1)[0 

l.-llE-009 

-I n-lE-!ll3 

I IJJE-1112 

l 63E-O]ll 
l.82E-11J2 
l 95E-Ol2 
2.-12E-!Jl2 

7 o7E-0!3 

2.02E-Ol2 
2 . .J2E-013 
-1.75£-012 

-128E-0\0 

1.65E-oo8 
I 9RE-11l0 
l.31E-Ol0 
-I 95E-OI I 

[.(J[E-1Jll9 

I 65E-tHJ5 

5 55E-Ol I 
l.15E-O! I 
2 53E-Ol2 
-I 51E-Ol2 

I ISE-IJI I 

2 63E-lll2 
!. JuE-012 
-l.32E-OI I 

I l:!E-013 
2 2.tE-013 
I 12E-Ul3 
5 59E-!l]-I 

l.o7E-OI I 

7.9XE-11]5 

7.98E-nl5 

3 J6E-!JI-I 

3.35[-012 
5 59E-ll\-l 

I_IJ9E-Ol3 

l.Jr,E-ti!-1 

2.33[-ll13 

6.5-IE-Ol l 
7 82E-1HJ 
I JOE-1l[J 
l.95E-lll3 

1.25E-1107 

2 32E-11l6 

1.3:!E-OJ 7 

6 72E-Ol 7 

I.I-IE-HI:! 
3 5~E-Ol3 

2.IIJE-013 

2 19E-Ol3 

l.12E-Ol3 

2.!:!E-012 

2E-005 IE-010 IE-007 4E-012 
--··---------·----·-·· A.~sum1,tions for Future Construction Worker - AssumptionS for Future Trcssp::mcr cllffd __ _ 

CA= 
IR= 
EF = 
ED= 
BW= 
ATl~cl= 

EPC Surface nnd Sub-Surface CA = EPC Surface Onl~ 
10..l- 1113/cla~ JR= l 2 mJ:cla~ 
250 dn~ s/yenr EF = 50 <la) s 'rcnr 

I years ED= 
70 kg B\\.' = so kg 

365 dnys :\ T ()/cl= 1825 dn~ s 
~~~-~-~~~~--------------~~.c_ _, _______ 25550 _dnn .------------··--AT_(~nr_l = _________ 2555!1 dnys_~ ________ ·····-·--- _ 

'.'/otc: Cells in this table "ere i111cntion11lly left bl11nk due ton lack of toxic it) data. 
NA"' lnfomiation not a,nilablc. 

p:\pit\projects\seneca\s5971ecc\Risk\SEAD-71\Human\ambair.wk4 Page 2 of 4 



04120101 

T.-\BLE B-10 

C.-\LCLL\TIO:'<' OF 1:'<'T.-\h'.E AND RISK FROM INH.-\L.-\TION OF Dl'ST 1.s; .-\.,IBIE:'<'T .-\IR 

REASO:si.-\BLE ~1.-\XnIU~l EXPOSURE (R)IE). SE.-\D-71 

Decision Document N SEADs~59 and 71 

Seneca Army ~epot Activity 

CA X IR X EF X ED 
B\Vx.-\T 

\'ariablcs (Assumptions lbr Each Receptor ore Listed nt the Bottom): 
CA= Chemical Conccntrntion in Air. Calculated from Air EPC Dnln 
IR= Inhalation Rate 

EF ::: Exposurcfrcq~cl'!S:'=-=---- . =,=.--;_-:c=·-::-..;c_. -=-

ED·= Exposure Duration 
B\V = Body,,cight 

-=-ilT = :1_,_c;.r~ging Tfo.1c 

Equation for Hazard Quotient= Chrotiic Daily Intake (~c).Rcfcrcncc Dose 

Equation for Cnnccr Risk= Chronic Daib Intake \Car) x Slope Factor 

Inhalation 
IUD 

Care. Slope 
lnhalutinn 

Air EPC from 
Stirfocc Sull 

Air EPC from 
Totul Soils 

________ Future DaySare Ce_ute~r~C~h~ll_d~----- _ Future D1\y Care Ce_nter Adult ______ _ 
Anal)lC lntakc Hazard Cunccr Intake 11:mird Cancer 

______ (n!_g/J.-g:1l:1y) ________ Quotient Risk ___ Jm_g/}.g-day) ____ Quotient Risk 
(~c_) (furl.__ --- J.~-~) - - (~~~)__ 

\'olatileOrganics 
1.1, I-Trichlorocthnnc 2 86E-llfl\ );,.\ \.2DE-ll09 
. .'\cctonc ,A SA l.77E-1J\II l.38E-nn9 
Bent.enc I 7tE-nnJ 2.91E-!Hl2 3 -IOE-011 2 7RE-OIO 6.21E-Ol2 5.32E-ll[) 3.63E-Oll9 U5E-nJ-I- 2 66E-Ol2 9J I E-013 l.56E.009 2.77E-!Jl-1-
Eth~ 1 benzene 2 86E-O!ll );A 6 81lE-UI I 556E-0\0 1.2-1-E•Ol I ~ 34E-lll I 5.32E-Ol2 l.86E-0I I 
~1cth~ lene chloride 8.57E-OOI l.65E-!Hl3 J .. WE-011 I tnE-0119 6.2lE-0\2 5.32E-Ol3 7.25E-lll2 8.7XE-t!16 2 66E-n\2 9.5\E-Ol3 3.I IE-lll2 I 57E-Ol5 
St~rcnc 2.86E-lltH ,A l.7DE-Ol I l.39E-tllll 3 I IE-lll2 l.119E-OI I l.JJE-1112 -l-.65E-012 
Tctrnchloroc1hcnc NA 2 i!DE-tmJ I 43E-O\IJ U3E-oo9 2 . .24E-OL! -l-l!IE-015 -I ooE-012 11.0llE-Olj 
Toluene I 1-IE-lHll SA l 2-IE-lllO l.l-lE-009 2.26E-Ol l l.98E-n[ll C) 7llE-!ll2 8 -19E-Ol \ 
Tot(d X~·lcncs S.-\ :-iA l.16E-OIO l.22E-1Hl9 

Semi,ulutile Organics 
2-.\lcth., lnaphtha!cnc :-iA SA 3 23E-llll7 3 99E-o06 
Accnaphthenc :-iA :-iA 7 \-IE-!lll7 5.23£-()()6 
Accnaphlh~ \enc ,A SA 867E-Oll9 7.cl'JE-rnl8 
Anthrnccne S.-1 S.-\ \.71tE-OO() l.39E-rn15 
Ben1.o(a)anthraccnc NA SA 2.55E-1J06 2.119E-nn5 
Bc111.o{n lp~ rcne NA SA 2.0-IE-rnl6 l.67E-005 
Bcn1.01 b Jlluornnthcnc 'SA SA l.50E-0tl6 t 22E-oo5 
Bc111.01ghiJpcry\c11c '.\A SA I 115E-111i11 :-l (12E-1m6 
Bcn1.otk Jlluornnthene :S:A !-iA 2.21E-ll06 1.8JE-Oll5 
bis12-Eth} I hex~ I lphthalntc ,A ,A 2.tl9E-no9 
Carbazolc SA SA l.3JE.()l)6 I.Cl6E-005 
Chryscne NA S.-1 2.55E-006 2.09E-Oll5 
Di-n-but~ lphthnla1e SA ,.-\ 2.38E-ll09 1.9'.'E-1!118 
Dibcni( n.h )anthrnccnc SA :S:A -l.25E-trn7 J.-18E-006 
Dibcnzof'uran NA ,.-1 6 -H,E-007 2.DE-on6 
Fluornnthonc N.-1 SA 7 -ISE-006 6.\2E-llll5 
Fluorcnc N.-1 SA l.05E-oo6 -U8E-rnl6 
lndcno( 1.2.J-cd }p~ rene NA NA I.! IE-ll06 9.o➔ E-!Hl6 

Naphthalene NA S.-1 7 82E-tHJ7 5.-15E-006 
Phenanthrcne N.-1 SA -l.93E-006 -l.llJE-005 
Phenol ,A '.':A 6 26E-llJO 
P~rcne NA NA -1- 76E-l/ll6 J.89E-005 

Pci;tichlcs 
4A'-DDD NA NA l.90E-009 5.77E-009 
4A'-DDE ,.-1 >J.-1 ➔ .30E-llll9 3.29E-ll08 
H'-DDT N.-1 3.-tOE-lHJI I -IJE-0118 1.12E-11ll7 2 23E-OIO 7 59E-o\ 1 J 99E-lllll l.36E-Ol0 
alpha-BHC NA 6.J.nE ... ono 2 38E-OIO I 25E-009 ).73E-0l2 2.35E-Ol 1 6.65E-!ll2 4.19E-llll 
alpha-Chlordnnc N.-1 l.JtlE ... 000 1.3.!E-009 
bct11-BHC NA l.86E+OOIJ .U,-IE-OIO I 67E-009 7.27E,ll(2 l.3;E.0II l.311E-OI \ 2.41E-0I I 
dclta-BHC N.-1 SA 2.50E-OIO 
Dieldrin NA I (dE1-!HJI 5.7XE-oll -1- 87E-nlO 9Jl5E-013 l.46E-ll1 I 1Ji2E-l1\2 2.60E-Ol l 
EnJosulfan I :S:.-1 S.-1 2 55E-O]O 2. IIIE-009 
Enclosulfon II S.-1 S.-1 X.8-IE-11\ll 3.llJE-1!119 
Endosulfon sulfote Sr\ N.-1 I 51E-o09 5.o7E-!l09 
Endrin N.-1 :S:.-1 l.22E-009 -1.50E-0!!9 
Endrin nl<leh~dc S.-1 S.-1 1 58E-tl09 7 28E-no9 
Endrin 1-etonc S.-1 '.\A 2 71)£.IJll() l.311E-!11l8 
gamma-BHC.1..inclane >:A S.-1 5 56E-OIO 
gnmmn-Chlordanc ;;.-1 UOE+OOll 366E-OIO I 39E-0ll9 5.72E-012 7.-1-1-E-012 I 112E-lll I I JJE-ll11 
Hcpt11chlor NA -I 55E,OOO I 67E-0I0 
Hcptnchlor cpoxide NA 9.10£1-lltJO 9.93E-1110 3 27E-lJ09 2 78E-Ol 1 2.53E-OIO 
!',fcthox~chlor NA ;;,-1 6 8flE-llll9 2.-llE-008 

:\lctuls 
Lead N.-1 N.-1 9.-17E-il06 3.7\E-005 
~lcrcury 8 57E-On5 !'i.-1 3 26E-ttn9 \.39E-008 5.96E-OIO 6.96E-oo6 2.55E-OIO 2.98E-006 

Selenium N.-1 :S:A 2.!l9E-OO!I 1.35E-007 
Sodium N.-1 N.-1 7.16E-006 5.2-IE-005 
Zinc N.-1 S.-1 2.16E-Oll5 6.66E-005 

T~tal_ ~nzar·d ~11otient and Can~er Ris~ ·--------------- -----~ 7E-006 3E-0IO --~~~ 3E-006 SE-010 
,\Ssiimptiorl~ for Future Day Care Ccnter-Chllil-~ -----Assumptions for Future Day Care Center Atlult 

Sotc: Cc Ifs in this table were i11ten1iOnOII~ left bl11nk due to a lnck of toxicity data. 
!'-Jr\"' lnfom1,nion not a,oilnblc. 

p:\pit\projects\seneca\s5971 ecc\Risk\SEAD· 71 \Human\arnbair.wk4 

CA= EPC Surface Only CA c: EPC Surface On!~· 
IR= -I nt3/day IR= 8 mJ!dny 
EF = 250 doys/ycnr EF = 250 days/year 
ED= 6 ~ cnrs ED = 25 vcars 
BW• ll kg BW• 70 kg 
AT (Ne)= 2190 days AT tNc) = 9125 dnys 

_____ .-I_T~(C~•~•l~•-____ 2_55~.o clays AT(Car)= 255.50 cln,s 

Page 3 of 4 
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TABLE B-10 

C.-\LCL'L..\TIO:'< OF 1:-iT.-\KE .-\:-iD RISK FROM IMI.-\L.-\ no:-. OF Dl'ST 1:-i .-\.\IBIE:-iT .-\IR 

RE.-\SO:-i.-\BLE H-1.XI.\IDI EXPOSL'RE (R.\IE) -SE.-\D-71 

Equation for i~11akc !mg.kg-do~)= -- - ---G\-~ fR. '\ EF X ED 

BWxAT 
\'nriablcs (Assumptions for Each Receptor arc Listed at the Bottom)· 
C.-\ = Chemical Conccntrntion in Air. Calculated from Air EPC Data 
IR= Inhalation Rate 

Decision Document - SEADs-59 and 71 

Seneca Army Depot Activity 

Equntion for Hnzard Quot'1cnt = Chronic Dail;' Intake 1:-.:c) Reference Dose 

Equation t'or Cnnccr Risk= Chronic Dnil;' lntnkc {Cnr) x Slope Factor 

04120101 

lnh11!11tion 
RfD ~1~\~:ii~1i~11it A~u~l~t;: !~>~i"1 --~,~n-ta~k,-'•R"'c"'si'-'d'-"c"-ul~(,c~c.cl\~

1
~~1!!~~,~~C~a-,1t-·c-,----~,-n,-n~k,-• _R_c_s_id_c_n_l ~(C~:~~it-!~~}r~tl--~C-a,-1e-,r ___ R~~~s:-,~~~n_l __ 

(mWkg-day) Quutit!nt Risk (mg/lq~-day) Quotient Risk 

Volatile Orgunics 
! .1.1-Trichlorocthanc 2 86E-!Hl I 
.. \cc lone :,;.:,.. 
Bent.enc I. 7 J E-nOJ 
Eth)I bcn.-:cnc 2.86E-!Hl! 
.\lcth)lcnc chloride 8 57E-OOI 
St;- rcnc 2.86E-Oll I 
Tc1rachloroc1hcnc ~.-\ 
Toluene l. l.J.E-lllJJ 
Tot.ii X~lcncs :-,.JA 

Scmh olatilc Oruanics 
~-~lclh~ !naphthalene 
Accnnphthcnc 
. .\ccnnphth~ !enc 
.-\111hraccnc 
Bcn1.o!n)onlhrnccnc 
Bc11/.o!nlp)rcnc 
B..:-111o(bllluor;inthc11c 
!3cn1.01ghilper;olcne 
BcnmlkJ!luornnthcne 
bis! ~-Eth~ !he,~ I iphthnl 
Cnrba1.0le 
Chr;oscne 
Di-n-bul~ lphthalote 
Dibc111.(n.h!anthrncenc 
Dibcn1.ofurn11 
F!uornnthcnc 
Fluorcnc 
ln<lcno( l .2.3-cd lp~rcnc 
'.'\aphthnlcnc 
Phcnnnthrcnc 
Phenol 
P~rcnc 

Pc~ticidc~ 
H'-DDD 
H'-DDE 
•A'-DDT 
alpha-BHC 
nlphn-Ch!ordanc 
bclil-BHC 
dclla-BHC 
Dicldrin 
E11J11\ultan I 
E11dosulfan II 
Endosulfan sulfate 
Endrin 
Endrin nldch~ de 
Endrin 1-.ctonc 
gnmmo-BHC Lindanc 
gnmmn-Chlordnnc 
Hcptochlor 
Hcptachlor cpo.'\idc 
~\ctho.x~chlor 

Metals 
Lend 
'.'.lcrcur;o 
Sclcnitim 
Sodium 
Zinc 

N.-1 
lU7E-tHl5 

N.-1 
NA 
NA 

\:A ,.-1 
2.9!E-002 , .. \ 
l.65E-1UJJ , .. \ 
2 OOE-!IOJ 

'.\A 
,.-1 

NA 
,.-1 

3.-l-OE-tHll 
(1 JIIE ... !)O(J 
I JIJE-Ollll 
i.86£..-lJllO 

,.-\ 
I 6JE+o01 ,A 

\A 
,.-\ 
N.-\ ,A 
,A 
N.-1 

I JoE--1-000 
➔ .55E--rooo 

9 IOE+OOO 
N.-1 

NA 
N.-1 
NA 
NA 
N . .\ 

t:--iCJ -- - (Cl1ri. .l~cl - - -- -- ~(C~1iJ 

l.77E-OIIJ 
3. ➔ llE-0\ l 
6.1\l!E-fll I 
3 -1-llE-OI I 
I 70E-OI I 
I -J.JE-ot1l 
I ::! ➔ E-1!11/ 

l.16E-ll\0 

J.2JE-tHl7 
7 J-l-E-007 
8.67E-009 
l 70E-l/1l() 
2,55E-!Jll6 
2.ll-1E-IH)6 
l 511E-1H16 
l.!!5E-O!J6 
2.21E-006 

l.31E-OIJ6 
2.55E-tl06 
2 38E-1109 
-l- 25E-007 
6.-H,E-007 
7.-l-8E-CHl6 
l.05E-Ofl6 
l.1 IE-006 
7 82E-lllJ7 
➔ .9JE-ll06 

-l- 76E-006 

1.90E-009 
-l- JOE-009 
l.-J.JE-0118 
2.J8E-fl]O 

➔ .ME-010 

5.78E-Ol I 
2 55E-O\II 
8 R-tE-11\ll 
1.51E-009 
1.22E-009 
I 58E-009 
2.79E-009 

3.66E-OIO 

9.93E-OIO 
6.80E-009 

9, ➔ 7E-006 

3.26E-ll09 
2.09E-oos 
7.!6E-O/l6 

2.16E-005 

9.32E-ll 12 J ! 9E-ll 12 5 -l5E-11ll9 9 29E-o I -l- I 89E-!l 11 
! 86E-ll11 651E-1111 378E-!JI[ 
9.32E-1ll2 J_l9E-1!12 I !l9E-111 I 5 27E-Ol5 l.89E-Ol I 
-l-MiE-012 l6JE-Ull 'J.-t5E-il12 

8.9-l-E-010 

! 3-tE-!IJ 1 2 r,9E-Pl-t 

I J-tE-Wl9 
2.2 ➔ E-!!I I 

5. ➔ 3E-IJl2 

3.-l-JE-nJ l 

9 JJE-011 

I.O-tE-ll05 

-t 56E-lllil 
I ➔ IE-1110 

X l lE-!11 I 

8 HE-IJll 

-l- -t6E-Ol] 

8 -ttJE-I110 

I 82E-1HJ9 

------ - ---------- --- - ------- ··----

(, X11E-!1ltl 
I lJE-11! ! 

l.74E-Ol 1 

-I 7JE-IJI I 

I \ JE-lHJS 
I 32E-O]O 
2 2lE-OI l 
J JlE-111 I 

2.l2E-Oll5 

Total Hazard Quotient and Cancer Risk: lE-005 2£-009 
--- - -- -- - -- · - Ass.um11tlons for Resident (Adult) 

2E:-005 
- ---·~\~~-slm1ptio~1s -ror -RcSlt1C111-·cctii1lii 

EPC Surface Onl~ CA = EPC Surface Orib 
BW- 70 kg 
IR= 20 mJ.'do~ 
EF = 350 dnys 'year 
ED= 2 ➔ ~cors 
AT(Ncl= 8.760 days 
AT(Cnr)= . 25_.550 davs_. 

\otc · CClls in this tnb!c \\CfC intcntiOnoll~ left blank due to a lack oftoxicit) data. -~-
>-IA= lnfomrntion not o,·ailablc. 

p:\pll\projects\seneca\s5971 ecc\Risk\SEAD-71 \H uman\ambair.wk4 

c.-1-
sw = 
IR= 
EF = 
ED= 
.-\T (,ci-

15 kg 
8.7 m.J 'da~ 

350 dn~ s ·~ car 
6 ~cnrs 

2.190 da,s 
25.5~9_ ~a;s 

-1 72E-111.i. 

2.JIE-lllo 
7.l5E-Ol I 

-tA-IE-011 

2 J7E-1J1 I 

-l- J IE-OlO 

SE-010 

Lifetime 
Ca_nccr Risk 

7.9-IE-015 

() 87E-!lJ!l 
2 12E-O]O 

L22E-lllll 

l.32E-Ol11 

6.73E-Ol I 

I 28E-Oo9 

2E-009 

Page 4 of4 
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TABLE B-11 
C.-\LCL'L.-\ TIO:-i OF L'ff.-\KE AND RISK FRO~! INHALATION OF Dl'ST IN A~IBIENT ,-\IR 

CE:'>TRAL TENDE:'\C\' (CT) SEAD-71 
Decision Document - SEADs-59 and 71 

Seneca Army Depot Activity 

Equntionforlntakc(m~.kg•d-aq"' · ----·- -~-...:·--- -----CA-;[Rx-EFxED --- -·-

BWxAT 
Variables {Assumptions for Each Rcccp1or nrc Listed at the Bottom): 
CA"" Chemical Conccntratiou in Air. Ca\culnted from Air EPC Dain ED ~ Exposure Durotion 

Equation for Ha1:ard Quotient= Chronic Daily lnta~c (Nc),-Reforcnce Dose· 

Equation for Cancer Risk = Chronic Dail~ Intake (Car):,; Slope Factor 
IR"' Inhalation Rate B\V"' Body,,cight 

Ef _".'_Exposure Fr_cqucnc'"-===-=-==- · =--:=----=-=-=--·=-=---:::-=--;c.__- _ -=--= .::::.: ="'-!~J_ = !-'~~~!]-gi~ng~T~I~"'~'--~~-~-~ 

Analytc 
Inlrnlutlon 

RID 
Cure. Slope 
Inhalation 

Air EPC from .-\Ir EPC frnm Current Site \Vo1·ker 
Surface Soil Total Solis ·Intake Hllza-nl Cunccr 

(mg/kg-day) Quotient Risk 

Future Industrial Worker 
··1nt11kc H1tz\lrtl 

_______ (mW'kµ:tluy) ___ Quotient 
Cunccr. 

Risk 
(m~g::da\J_ (mg.l,;ft{® )-1 ~ _ nng:»13) ____ (ntg/ffi3) ____ (~c) _ ··-- (Car) ·- ____________ _ (Ne) -~<_C_ar~> ________ _ 

Volatile Or~unics 
Trichlorocthane.1.!.l• 286E-OOI ,IA 
Acetone NA ,IA l.77E-1JIO 
Bent:cne l.71E-ll03 2.91E-U02 l.<ilE-1111 
Eth~ 1 bcnt:cne 2.R6E-OOI :SA 6 HtlE-011 
~lelh) lcnc chloride 8.57E-ll01 l.65E-Oll3 J..tllE-Oll 
St)rcnc 2.86E-OOI :SA 1.70E-Ol I 
Tctrnchloroc1hene ,IA ~.llOE-003 1.➔ 3E-OIO 

Toluene 1.l-1-E-OIJl NA 1.:!AE-010 
T otr1I Xylcncs NA NA 1.l6E-DlU 

Scml\"olutilc Orgunic.~ 
2-~\eth} lnaphthalcnc :SA NA 3.23E-007 
Acenaphthcne 'iA NA 7 1-l-E-007 
Accn11phth)·lcnc NA NA 8.67E-009 
Anthraccnc ,A , .. , l 70E-WJ6 
Benzo{o)nnthrnccnc NA NA 2.55E-On6 
Benzo(o)p~renc NA NA 2 n➔ E-006 
Bcnt:0!bJ!11mrnn1hcnc 'iA ,A I 511E-006 
Bcnzo(ghilpcr) Jene NA NA 1.1>5E-rnJ6 
Bcnt:a(klfluornnthcnc NA NA 2.21E-006 
bis!2-Eth) I hex) I !phthalatc ,'A :-.., 
Cnrbnzole NA NA I.JIE-006 
Chr)·sene NA NA 2.55E-006 
Di-n-b1ll) lphtholntc NA NA 2.J8E-009 
Dibcnt:(n.h)anthracenc NA NA .l.25E-007 
Dibenzol'uran NA NA 6 <6E-007 
Fluoranthcnc 1'A ,IA 7. ➔ SE-006 

F\uorene NA NA l.!l5E-006 
lndcno( 1.2.3-cd)p~ rcne NA NA 1.1 IE-006 
Naphthalene NA NA 7.82E-U07 
Phenanthrene NA NA .l.93E-Ol}6 
Phenol NA NA 
Pyrcnc NA NA .t.76E-006 

Pcsticitlcs 
<A'-DDD NA NA l.90E-Oll9 
➔A'-DDE SA NA .t.30E-llll9 
➔•➔ '-DDT NA 3..tOE-001 l. ➔3E-00l\ 

nlphn-BHC NA 6.JllE+OOO 138E-OIO 
alpho-Chlordanc NA l.30E+ll00 
bcta-BHC NA I .86E+OOO .j. 6.tE-ll\0 
dclta-BHC NA NA 
Dicldrin NA 1.61 E ... 00\ 5.78E-Ol 1 
EnJnsulfon I SA SA 2.55E-oln 
Endosulfan II NA NA 8.8.tE-UIU 
Endosulfon sulfate NA NA l.51E-Oll9 
Endrin NA NA l.22E-009 
E11drin nldch~dc SA SA 1 58E-O!l9 
Endrin ketone NA NA 2.79E-009 
gan1111a-BHC t LindancJ NA NA 
gnmma-Chlordnnc NA l.30ET00() 3.C,6E-ll\O 
Hcptachlor NA ,I. 55E+OOO 
Hcptochlor epoxidc NA 9. \0E+OOO 9.93E-OIO 
Methox)chlor NA NA 6.80E-009 

Metals 
Lend NA NA 9..t7E-ll116 
~forcur) 8 57E-005 NA 3.26E-009 
Selenium NA NA 2.09E-008 
Sodium NA NA 7. l6E-Oll6 
Zinc NA 1'A 2.l6E-005 

---------~ -·---~--

I 20E-tlfl9 
l.38E-U09 
2.78E-OIO 1.28E-Ol3 
5_56E-Ol0 2 55E-Ol3 
l.lllE-009 I 28E-013 
l.39E-OIO 6.39E-01-l 
1.33E-009 
I l ➔ E-1in9 .t.66E-013 
l.22E-ll09 

3 99E-OOCJ 
5.23E-006 
7.ll9E-Dfll\ 
I 39E-ll\15 
2.n9E-nu5 
1.67E-nn5 
I 22E-1Hl5 
8.62[-006 
1.81E-005 
2 09£.1109 

\.!J6E-005 
2.ll9E-n05 
l.95E-OOl\ 

3..t8E-!J!l6 
2. ➔ 3E-fJ06 

6 \2E-ll05 
.J...tl\E-006 
9.n➔ E-006 

5 ➔ 5E-006 
-l.OJE-005 
6 2f,E-IJ\0 
3.89E-005 

5.77E-009 
3.29E-008 
l.12E-Oll7 
l.25E-009 
I 3➔ E-On9 
I 67E-oo9 
2511E-OIO 
➔ 87E•lll0 
2 \!l[-l!ll9 

J.113E-!Hl9 
5.07E-O!l9 
➔.511E-009 

7 28E-lJl)9 
I JOE-008 
5 56E-OIO 
I 39E-ll09 
1.67E,OIO 
3.27E-009 
2. ➔ 2E-Oll8 

J 7\E-005 
I 39E-ll08 i.23E-Oll 
I 35E-ll07 
5.2-l-E-005 
6 66E-00.5 

I 28E-Ol.t 

l.28E-nl..[. 

5 38E-0l,l. 

5.36E-ll12 
8.9-1-E-ll\.J 

i.7<E-Ol3 

l.37E-Oll 

3.73E-013 

7E-lll I 
1)E-!l13 
IE-Oil 
2E-Ul3 

.tE-IJI~ 

IE-007 

.tE-016 

2E-017 

IE•ll16 

2E-!Jl2 
6E-0\3 

3E-013 

3E-Ol3 

lE•ll13 

JE-012 

lnlmlutlon of 
:-,lot Applicable 

for Future 
Industrial Worker 

Tot_al Ha~ard Quotient and Cancer Risk: ---------------------~ ---------~- IE-007 __ 7_E_-0_1_2 __ ~--~----~----~~ ______ _ 

Note: Cells in this table ,1 ere intentionall~ lefi bln11k due to a lack of toxicity data. 
NA= lnfonnation not arnilablc. 

p:\pit\projects\seneca\s5971 ecc\Risk\SEAD-71 \Human\ambair.wk4 

CA= 
IR= 
EF= 
ED= 
BIV= 
AT(Nc)= 
AT(Car)= 

Assumptions for Current Site Worker 
EPC Surface Only 

9.6 m3/day 
10 days/year 
7 years 

70 kg 
2555 days 

25550 da,s 

Page 1 of 4 
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04120101 

TABLE B-11 

CALCULATION OF 1:-iTAKE AND RISK FROM INHALATION OF DUST 1:-i .-\~IllIE:'iT .-\IR 

CENTRAL TENDENCY (CT) SEAD-71 

Decision Document - SEADs-59 nnd 71 

Seneca Army Depot Activity 

Equntion-!;o~!-1~tilkC1mg1'-g-do;·l~ - -- ---=···cAxlRx EFxED ~ - - · ~--- - -- -·-----c"---=·-=--

B\V x AT Equation for Hazard Quotient= Chronic Daily lutahc (~cJ:Rcfcrcncc Dose 
\'ariablcs I Assumptions for Each Receptor arc Listed nt the Bottom}: 
CA =e Chemical Concentration in Air. Cnlculatcd from Air EPC Data ED = Exposure Durntion Equ[llion for Cancer Risk= Chronic Dail~ Intake (Can x Slope Factor 
IR== lnhalution Rate 
Ef __ =_E_,_xp9s_u_r,9JI£ill!L~~:.- ~~~~~ 

BW = Bod~wcight 

=~~~~~~~---- AJ' ~ A\crnging_T,,,in="~~~ 

Inhalation Care. Slope Air EPC from Air EPC from 
:\nal~tc Rtn lnhulution Surface Soll Total Soils 

--~~,n~~~~u1·e Co11structi~~z;~
1
~rker Cancer 

----- (mg.kg.-dn~J _(~1gl;~-da~_)-I ___ yngrn~---- --

\'olatilc Organics 
Trich!orocthanc. l.1.1- 2 8(1E-1)1)[ ,A 
Acetone NA NA l.77E-1l[IJ 
8cn1.cnc l 71E-<J03 291E-002 3.-toE-0ll 
Eth~ l bcn1.cnc 2.!HiE-0!JI NA 6.SoE-!Jl I 
.\lcth~ lcnc chloride 8.57E-00[ I 65E-0ll3 3.-1-UE-0! I 

Si)rcnc 2.86E-!Hll NA l.7oE-nJ t 
Tclrnchlorocthcnc NA 2 llllE-0113 1.-DE-lllll 
Toluene 1.1-IE-0!l] \A I 2.JE-IIJ!l 
Tornl X~lcncs :SA N.-\ l.16E-0l0 

Scmirnlutilc Organics 
2-:-.lcth~lnnphthn!cnc SA ciA 3.23E-1Hl7 
Accrrnph1hcnc NA :SA 7.l.JE-1)1J7 
.-\ccnnphth~ !enc , .. \ SA 8.67E-lll/9 
.-\nthrnccnc \A SA I 71!E-ll1J6 
Bcnzorn)nnlhrnccue NA NA 2.55E-<Hl6 
Bcnzo(nlp~rcne NA NA 2.ll.JE-!)()6 
Bcn1.or b 1l1uornnthcnc \A \.-\ l 5nE-1Hl6 
Bcnzo( ghi)pcr)·lcnc :--:A NA l.05E-lH)6 
Bcn1.o( k)l7uornnthcnc SA NA 2.2!E-006 
bis! 2-Elh~ lhc:i-~ l lphthabtc \.-\ :,...·_.\ 

Cnrbnzolc NA NA JJIE-006 
Chr)SCllC NA c!A 2.55E-006 
Di-n-bu1~ lphthnlntc NA NA 2.38E-009 
Di be nzl a, h Jan thracenc '1.\ '1A .J.25E-007 
Dibcnzofuran '1A \A 6 .J6E-llfJ7 
Fluornnthcne NA NA 7.-18E-0U6 
Fluorcnc \A NA l.ll5E-006 
lndcno( 1.2.3-cd)p) rcnc \A >IA I l lE-006 
Napht!rn!cnc NA NA 7_82E-007 
Phcnanthrcnc NA NA .J.93E-006 
Phenol NA NA 
P~rcnc NA NA -l.76E-IH)6 

Pesticides 
4.4'-DDD NA '1A l.90E-ll09 
H'-DDE \A N.\ -I 3UE-ll09 
4.4'-DDT \A J .J0E-00J I..JJE-008 
alpho-BHC NA 6 30E .... OOO 238E-0I0 
alpha-Chlordane >:,\ l .31JE-+-000 
bctn-BHC NA I .86E-..0ll0 .J.6.JE-010 
dclta-BHC NA NA 
Dicldrin NA l.6JE-+-001 5_78E-0I I 

Endosulfon I NA ;iA .2.55E-01ll 
Endosulfon II NA \A 8.84E-lll0 
Endosulfan sulfate NA NA l.51E-009 
Endrin NA NA 1.22E-009 
Endrln aldehyde NA i':A l.58E-0o9 
Endrin ketone ;JA NA 2.79E-009 
gnmma-BHC {LindancJ NA NA 
gn1i1111n-Chlordanc NA l.J0E-+-000 3.66E-0\0 
Hcplachlor NA -l.55E+000 
Hcptnch!or cpoxide '1A 9 IOE+00ll 9.93E-0J0 
:-.!cthoxychlor NA NA Ci.80E-009 

~lctals 
Lead NA NA 9..J7E-0lJ6 
~lcrcury 8.57E-005 NA 3.26E-IHJ9 
Selcnitun NA NA 2.09E-ll08 
Sodium NA );A 7.16E-006 
Zinc NA NA 2.16E-005 
-------------· 

Total I-lazarc! Quotient and ~-~ncer Risk:_ 

(m!!fl•q~-dar) Quotient Risk 
=~--~(N~c~) _ __ _L01r) __ -~----------~!g,1113) 

l.:!0E-0lJ!J 
1.38E-llll9 
2 78E-1ll0 
5 56E-0!0 
l.lllE-009 
l.39E-0l0 
I 33E-rnl9 
I. l-lE-tl1J9 
l.22E-IJ09 

3.99E-006 
5.2JE-0ll6 
7 !J9E-0ll8 
1.J9E-0ll5 
2 o9E-005 
1.67E-005 
l.22E-0o5 
8.62E-006 
1.SIE-005 
2 !19E-lll19 
l.06E-1)ll5 
2 o9E-005 
I 95E-008 
3.-l8E-006 
2..JJE-006 
6 i?.E-005 
.J . .J8E-llll6 
9.ll4E-006 
5.-t5E-006 
.J.03E-005 
6.26E-0I0 
J.89E-005 

5.77E-009 
3.29E-008 
1.12E-007 
1.25E-009 
l.3.JE-009 
1.67E-0D9 
2.50E-0JO 
4.87E-0I0 
2.I0E-009 
J.DJE-009 
5.07E-009 
.J.50E-009 
7.28E-009 
U0E-008 
5.56E-0JO 
1.39E-009 
1.67E-0lll 
J.27E-009 
2.42E-0ll8 

3.7\E-005 
1.39E-llll8 
1.35E-007 
5.HE-005 
6.66E-005 

l.o7E-0I0 

H8E-0ll 
4.96E-llll 
9.8-lE-0l I 
1.24E-0l I 

l.02E-0I0 

l.2-lE-009 

3.5.JE-1113 

l.43E-0l0 
I 59E-012 
l.71E-0l2 
2.12E-012 

6.20E-0l3 

l.77E-012 
212E-0IJ 
4.]6E-012 

-IE-oJ0 

IE-008 
2E-0I0 
1 E-0I0 
-IE-Ill I 

'JE-11]0 

IE-005 

IE-01.J 

2E-lll5 

3E-1H5 

.5E-1Jl l 
IE-1Jll 
:!E-012 
-1-E-u12 

IE-0! I 

2E-lll2 
IE-012 
-IE-OJ I 

IE-005 IE-0IO 
Assumptions for Future Construction \Vorker 

EPC Surface and Sub-Surface 
10.-1 mJ:dny 
219 days/year 

l years 
70 kg 

365 days AT(NcJ
--c~~~-.---.---------~A~T~(C~n~rJ~-----25550 ~~1!_--~-

N01C~-Cclls in this table "ere intcntionalficft blank due Lon lack of toxicity data. 
NA= lnfonnation not an1ilablc. 

p:\pit\projects\seneca\s5971 ecc\Risk\SEAD· 71 \Human\ambair. wk4 

Future Tr~sspas_ser ~::t1lld -· 
Intake Hurnrd -C,rncCr-· 

(m!!fkg-tla) J Quotient Rbk 
(~~)_-_- . -- (C[l __ i.1 ___ _ 

5 5lJE-1)[.J 
! l2E-0l3 
.5.59E-0l-t 
2 79E-0!.J 

2 !!-IE-0lJ 

5.37E-0l2 

7 9~E-lll6 

3 J5E-013 
5 59E-tll5 

J.!J!JE-ll[..J 

I 3fiE-IJ\.5 

X .5XE-nl5 

2.3JE-0l-l 

3E-0l I 
.JE-0IJ 
7E-tll-1-
IE-ll13 

?.E-1112 

6E-008 

2E-lll7 

IE-018 

7E-0[8 

IE-Ill) 
JE-014 

IE-ll14 

2E-0l3 

6E-008 4E-013 
Assumptiorls for Future Tresspusser Chiltl 

AT(NcJ
AT (Car) a 

EPC Surface Only 
1.2 m3'day 
25 da~ s/~car 

I ~ cars 
50 kg 

365 days 
___ 2_5550 days ___ -------~-~ 

Page 2 of 4 



T.-\BLE B-11 
C..\LCL'L..\TlON OF l:'iT.-\KE .-\ND RISK FRO~! INH.-\L..\TlON OF Dl'ST l:'i ..\~IBIE:'iT .-\IR 

CE:'iTR.-\L TENDENCY (CT) SE.-\D-71 

----- -C..\x-lR-x E-F,ED- -----··-

BW,AT 

Decision Document- SEADs-59 nnd 71 

Seneca Army Depot Activity 

Equation for Hazard Quotient= Chronic Dail_\ Intake (Nc),Reforcncc Dose 

04/20/01 

Variables (Assumptions for Ench Receptor arc Listed at the Bottom): 
CA= Chemical Concentration in Air. Calculated from Air EPC Dato 
IR= Inhalation Rate 

ED = E\:posurc Duration 
BW = Body,,cight 

Equation Cor Cancer Risk= Chronic Dail~ Intake (Cnr) x Slope Factor 

c-=-=· -c.~---=--=-------=---= -==----·--=----=---~-J.=_.~~~!:~ging_ Time_--~-= .. -=---,_--==-=------=--- _ ;:-__ ;-,=_=-- _ = --=-,,_--=- ___ -c=-- --=c"~-=-= :=-------~-==--=- -=------co:= 

.-\nu\~·tc 

\'olutilc Orl,!:mics 
Trkhlorocthnnc. I.I.I-
.-\cctonc 
Benzene 
Eth~ I bcn;;cnc 
.\lcth~ lcnc chloride 
St~rcne 
Tctrnchlorocthcne 
Toluene 
Total X~lcnes 

Scmh olatilc Organi1.:s 
2-~lcthylnaphtlmlcnc 
.-\cc1H1phthc11c 
Aecnnphth~ lcnc 
.-\nthroccnc 
Bc111.o!n)a111hraccnc 
Bcnw(a!p~rcnc 
Bcn,ot bHluornnthcnc 
Ben;;o!ghiJpc~lcnc 
Benzo!k Hluornnthcnc 
bis( 2-Eth~ lhcx~ IJplnhnlalc 
Carba1.o\c 
ChT)SCtlC 
Di-n-but~ lphthalatc 
Dibcn;;ta.hlanthracc11e 
Dibcnzol'uran 
Fluoronthcnc 
Fluorcnc 
lndcno( 1.2.3-cd)p~ rcllc 
:-.Jnphtholcnc 
Phennnthrcnc 
Phenol 
P~ renc 

Pesticides 
4.4'-DDD 
H'-DDE 
H'-DDT 
olpho-BHC 
alpha-Chlordane 
bcta-BHC 
dcha-BHC 
Dicldd11 
Endosu\fon I 
Endosulfan II 
E11dosulfan sulfate 
Endrin 
Endrin aldch~ de 
Endri11 ketone 
gamma-BHC tLindancl 
gam111a-Chlordanc 
Hcptaehlor 
Hcptachlor cpoxidc 
Mcthox~ chlor 

:'1-lctals 
Lcud 
:...lcrcur: 
Selenium 
Sodium 
Zinc 

lnhulation 
RIU 

2 86E-1lll] 

:-SA 
1.71 E-003 
2 86E-!lll] 
K.57E-lHll 
2 86E-ll01 

,A 
Ll.JE-0111 

:-SA 

'·" '·" SA 
:-,;_.\ 
SA 
SA 
s.-\ 
'IA 
:-iA 
;\.-\ 

NA 
:-S..\ 
SA 

'·" SA 
:--iA 
NA 
'IA 
NA 
sA 
,NA 
SA 

NA 
:-SA 
NA 
SA 
SA 
NA 
NA 
'IA 
:-SA 
SA 
NA 
NA 
N.-1 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
8.:'i7E-llll5 

NA 
NA 
NA 

Cure, Slope 
lnhal1uion 

NA 
:-SA 

29\E-002 
'-:A 

1.6:'iE-tJllJ 
'-:A 

2.lHIE-no:t 

'·" SA 

,A 
:-S..\ 
:-..-\ 

'·" :-SA 
:-.., 

'·" :-S..\ 
N..\ 
N.\ 
:-S..\ 
:-SA 
>l"A 
NA 
:-SA 
NA 
SA 
NA 
NA 
NA 
N..\ 
NA 

NA 
NA 

3 .JoE-no1 
6.JllE.,.0110 
I 30E+000 
l.86E+OOO 

NA 
1.61E+t\ll\ 

S.-\ 
S.-1 
NA 
NA 
NA 
NA 
N.-1 

1.30E .... ooo 
l.55E+Oll0 
9.IOE+OOll 

NA 

NA 
NA 
NA 
NA 
NA 

Air EPC from 
Surface Soil 

l.77E-UIO 
l.411E-1111 
6.80E-Hl I 
3.-WE-Oll 
1.7UE-Ol I 
l -DE-0\ll 
1.2.JE-l![II 
I 16E-Ol!l 

3 23E-llll7 
7.l.JE-U07 
K.67E-tl09 
l.70E-OO() 
2.:'i:'iE-006 
2.o.tE-Otl(i 
l 50E-Ollf1 
l.ll:'iE-006 
2 21E-ll06 

\.31E-OO(i 
2.55E-006 
2 JRE-009 
-U:'iE-nn7 
6 .J6E-007 
7..JSE-OO(j 
l.1\5E-OO(i 
I.I IE-Oll6 
7.82E-007 
.J 9JE-006 

V6E-ll06 

l.911E-Oll9 
.J.JOE-009 
l..J3E.008 
2.386-0\l) 

.t.6.tE-0\o 

5 78E-OI I 
2 55E-ll\0 
8.8.JE-tHO 
l.51E-009 
l.22E-009 
l.58E-009 
2.79E-o09 

3 66E-Ol0 

99JE-Olll 
6.HOE-009 

9..J7E-Oll6 
3.266-009 
2.096-008 
7.16E-006 
2.l(iE-005 

N~c: -Cc.lls Tn thiS lllble \\cfc il11entiO.nnlh lcrt blank due to.a lock· ortoxicitY data. -
N.-\== Information not a,·aihiblc. · · 

p:\pit\projects\seneca\s5971ecc\Risk\SEAD-71\Human\ambair.wk4 

Air EPC from 
Total Soils 

I 20E-009 
l.38E-009 
2 7SE-OIO 
:'i 56E-oto 
I. IOE-tH19 
I 39E-ll\!l 
I 33E-Oll9 
I I.JE-!Hl9 
I 22E-1Hl9 

3 99E-006 
5.23E-lll!(1 
7.1>9E-tHlK 
I 39E-OO:'i 
2 U9E-005 
l.67E-1Hl5 
I ~2E-ot15 
8.li2E-O!l(i 
I.KJE-tlll:'i 
2 ll9E-!Hl9 
I O(iE-005 
2 ll9E-tm5 
I 9:'iE-OOK 
J. ➔ 8E-on6 

2.-DE-Otl6 
6.12E-l!05 
.t ➔ 8£-006 
9.0.JE-006 
5..J56-ll06 
.J.03E-!HJ5 
6.2(1E-O[lJ 
3 89E•llU5 

:'i.77E-009 
3 29E-lHl8 
l.12E-0117 
l.2:'iE-0ll9 
\.3.JE-1HJ9 
l.67E-OU9 
2 :'ioE-1110 
.J.876-010 
2.loE.!Hl9 
3 03E-!IU9 
5.ll7E.009 
.J :'itlE•009 
7.28E-tHl9 
l.3uE-tHl8 
5.56E-OIO 
l.39E-Oll9 
1.676-0to 
3.276-()t){) 
2..J2E-Oll8 

3.7\E-flll:'i 
1.396-008 
\.3:'iE-007 
5.24E-005 
6.666-005 

Fu~u~~ pay Care Center Child 
IOtak_e_ - · -- lfarnrtl Cancer · 

~mg/kg-day) . Quotient Risk 

--.-~J•"~- -- (~il!L. -

:'i . .J.JE-lll2 
t.o9E-Ol l 
5..J-lE-!ll2 
2.72E-lll2 

I 9XE-Ol l 

5.22E-UIO 

2.33E-Ol3 

2 33E-o\3 

9 R2E-Ol3 

9 7RE-nJ I 
l.63E-1112 

3.\8E-Ol.2 

J.%E-Ol3 

2 51E-012 

6.SIE-012 

3E-!H)9 
.JE-lll I 
6E-lll2 
IE-lll l 

~E-11\0 

6E-Oll6 

7E-01; 

.JE-ll\6 

2E-Ol:'i 

3E-ol I 
\E-01 I 

(1E-012 

6E-U\2 

3E-0\2 

6E-OI I 

6E-006 l E-010 
- - -,\ssll1l\111i1l,lsioiFutul'C-DU~- Cill".CCclltcr Clltt"if· --· 

CA= EPC Surface Onl~ 
IR= -) m3'day 
EF = 219 days/~ car 
ED= 3 ~cnrs 
BW= 15 kg 
ATtNc)= 109; days 

__ AT (Car)"" ___ .. 25550. dn~s ---·· 

•--- ...... _Future Day Care _Center Adult 
lnt1lkc Huzanl C111lCcr-· 

(nl_Wkg-daY) --·· _ Quotient Risk 
__ _ ('.'ic) ... _____ _(C11rf ---~ --------- .. ----.. -

2.3E-ol2 
l7E-Ol2 
2.36-012 
I ·2E-1ll~ 

lUE-012 

2.2E-O\O 

2.JE-013 

2.3E-lllJ 

9.RE-OIJ 

9.8E-111 I 
l.6E-Ol2 

3.2E-ll\2 

.J.OE-013 

2.;E-012 

6.RE-012 

IE-1109 
2E-OI I 
JE-012 
➔ E-012 

7E-OI I 

JE-1106 

7E-lll5 

2E-tll5 

JE.ol I 
IE-Ill I 

6E-o12 

6E-o\J 

JE-012 

6E-Ol I 

JE-006 I E-010 
AssUllwtiuns for Fllturc D1ly Cure Center .(11u1t 

EPC Surface Onlr 

BW= 
AT(Nc)= 
AT(Car)= 

8 m3/da) 
219 days/year 

7 ,cars 
111 kg 

2555 dnn 
2H.50 da~·s ~- ______ _ 

Page 3 of 4 
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TABLE B-11 
C-\LCCLATIO:-i OF 1:-iTAKE .-\:-iD RISK FRO~l l:'(HAL.-\TIO:-i OF DCST I:'( A'1BIE:'(T AIR 

CE:-iTRAL TE:'(DE:'(CY (CT) SEAD-71 
Decision Document• SEADsM59 nnd 71 

Seneca Army Depot Activity 

CA.\i!Rx EFxED 

04/20/01 

BWxAT 
\':iriablcs /Assunmtions for Each Receptor nrc Listed at the Bottom) 
CA"' Chemic □] Concentration in .-\ir. Calculntcd from Air EPC Datil 

Equation for Hn1.nrd Quotient = Chronic Dail~ Into kc I Sc l Rcl'crcncc Dose 

Equntion for Cancer Risk= Chronic Daily Intake (Car) x Slope Factor 
IR""" !11hnlatio11 Rate 
EF ::- E.\p~s1~rc Frqquct)CY 

\'olutilcOrg1111ks 
Trichloroethane. 1.1.l
Acctonc 
Bcn1.cnc 
Eth~! bc111cnc 
:-.lclh~ lone chloride 
St~ reno 
Tctr:ichlorocthcnc 
Toluene 
Total X~lcncs 

2.:,,.[c1h~l11nphthalcnc 
Acc1wph1hcnc 

Accnaphth} !enc 
.-\nthrnccnc 
Bcn1.o(t1lnnthrnccnc 
Bcn1.o!n)p~rc11c 
Bc111.01billuoranthcnc 
Bcn,.of ghi )pc1; lcnc 
Bcnzo(kllluornnthcnc 
bis(2-Eth~ !he-.:~ l lphthalatc 
Cnrbn1.olc 
Chr;.scnc 
Di-n•but~ lphthalatc 
Dibcn,.(a.hlanthrnccnc 
Dibcn,.ofuron 
Fluoranthcnc 
Fluorcnc 
lndcno( 1.2.J•cd lp~ rcnc 
:-.:nphthalenc 
Phcnnnthrcnc 
Phenol 
P~rcnc 

Pesticides 
H'-DDD 
H'-DDE 
H'-DDT 
alphn-BHC 
alpha-Chlordane 
betn-BHC 
dc!tc1-BHC 
Die!drin 
Endosulfan I 
Endosulfan II 
Endosulfan sulfate 
Endrln 
Endrin n!dch~dc 
Endrin ketone 
gnmmn-BHC {Lindnnc) 
gnmmn-Chlorclnnc 
Hcptachlor 
Hcplachlor cpoxldc 
:,,.1c1hox~chlor 

~fctals 
Lend 
:,,.1crcu1; 
Selenium 
Sodium 
Zinc 

lnh11lation 
RfD 

2 86E-Olll 
:SA 

l 71 E-U03 
2 86E-llOI 
8.57E-ool 
2.8CiE-!iOI ,A 
I \-I-E-1101 ,A 

NA 
8.57[-1)05 

NA 
NA 
NA 

Care, Slope Air EPC~ from 
Inhalation Surface Soil 

-··· -··-···-_ ResidenL(Adult) ·-·· ·-·····---·-·-··-· 
Intake lluzunl 

- - - {l!!_W_!q~~~~ll_~J .. Quotient 
Cuncer 

Rillk 
__ !r~lg ~g-9!1;_):_\_ ~- (mg!!!~! ________ J_~c)__ <S:ar) 

,A 
, .. 1 

291E-002 
'.\A 

\.Ci5E-003 ,A 
2.llf)[.()()J 

:,;.-1 ,A 

NA 
,.-\ 

3.-1-lJ[.()OI 
6.JOE+IHII) 
I JOE+lBIIJ 
l.86E+OOO 

NA 
!.6][-+-00[ 

,,\ 
NA 
NA 
NA 
'iA 
'iA 
NA 

I.JoE---000 
-U5E+OOO 
9. JOE+OOO 

NA 

NA 
NA 
NA 
NA 
NA 

l.77E-0I0 
3.-l-llE-011 
(1.8llE-Ol I 
3 -1-U[.Ol l 
l.7llE-0I I 
I -1-JE-!l!O 
I 24E-O!O 
I l6E-OIO 

3 23E-007 
7. l ➔ E-ml7 

8 67E-009 
l.7oE.oo6 
2.55E-!lll6 
2 O-tE-006 
l.5llE-0ll6 
I o5E-ll06 
2.2\E-006 

l.31E-Oo6 
2 . .55E-006 
2.38E-009 
-1-.25E-007 
6.-1-6E-007 
7.-l-8E-O!l6 
I 05E·006 
1.1 \E-006 
7.82E-!l07 
-l-.93E-ll06 

\.90E-009 
-1- 30E-ll09 
I -1-JE-008 
2.38E.OIO 

5.78E-nl I 
2 55E-Olll 
8.8-1-E-Oto 
l.5lE-009 
I 22E-009 
I .58E-009 
2.79[-009 

3.66E-O[O 

9.93E-0l() 
6.SOE-009 

9.-1-7E-006 
3.26E-009 
2.09E-008 
7.ICiE-006 
2.16E-ll05 

6.23E-Ol2 
l.25E-0l 1 
6 2JE.U12 
3 I \E-012 

2.27E-!il I 

5.98E-1ll0 

6 23E-Ol3 

(1 23[-0]3 

2.(J![.l)[l) 

-1- 36E-Ol2 

8.50E-012 

6 Ci9E-012 

l.82E-OI I 

-l-E-()()9 
-1-E·!ll l 
7E-Ol2 
IE-Ol l 

7[-006 

2E-O[-I-

IE-ol5 

l)[.IJ[ [ 

3[-ll[ I 

2E-O\ I 

2E-0l I 

9E-fll2 

2E-Dll) 

__ ·•··•- •-··· ...... Resident (Child)__ __ 
Intake lln.rnnl 

(mg/kg-day) Quotient 
_(_;'ic) - ·· JC~lr~---~--

I 2(JE-0l 1 
2 53E-111 I 
I 26E-1ll 1 
(d2E-il\2 

1.21E-Oo9 

3,61[-1/[J 

3.61E-lll3 

1 52[-1)[2 

\ 52[-l)[IJ 
2 53E-ol2 

-l-.93[-012 

6.1-1-E-1)[3 

3 88[-11]2 

1.fl5E•Ol I 

7[-11ll9 
9E-lll l 
!E-orl 
2E-0l I 

Cancer 
Risk 

IE-ol ➔ 

1iE-Ol6 

JE.ol5 

5E-ol I 
2E·Ol I 

9[.012 

IE-lll I 

5[.()[2 

IE-olo 

------ --------------

Resi~~L .. 
Total 

Lifetime 

2 86E-tll-l-

I 62E•lll5 

8.29E-015 

l -l-OE-oJn 
-1-.J-l-[.ll]l 

2.69E-OJ l 

I 38E-Ol I 

2.61E-lll0 

?E-006 JE-010 ~-~-~ IE-005 2E-010 SE-010 
··- ---- ----- -·-----------·Ass1lmplfOIIS-fiir·Ftlt111"C"RCsitlc~rt(A(1u1t) ··--·------ ---- - Allsum11tions for FlltUrc RCS-ilfc--;)t-(Chiltl) -

CA= EPC Surface Only CA= EPC Surface Onl~ 
BW~ 70 kg BW~ 15 lg 
IR= 20 1113,,da) JR= 8.7 m3/da~ 
EF = 23-l- da}Sl)cnr EF = 23-l- days.'~car 
ED= 7 )Cars ED= 2 )Cars 
AT (Ne)= 2555 days AT {NcJ = 730 days 

~~~~ __ A_T~\C_a_r)= ________ 2_5.?50_dn;os ___ ·····-- __ ---· _. ____ AT!Cnr_)= -··---·----25.550 dan ___ ·--------.----
:-.;o!C:_C_clls in this table ,,ere intcntiorrnlly .. icrib1(l]tl;duc lo a lack oftoxicit} data. 
:,..;A= lnfomintion not available. 
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TABLE B-12 
CALCULATION OF INTAKE AND RISK FROM THE INGESTION OF SOIL FOR SEAD-71 

REASONABLE MAXIMUM EXPOSURE (RME) 
Decision Document - SEADs-59 1111d 71 

Eqlin-lion for Intake {mg/kg-day} = cs :dR X CF X Fl X EF X ED 
BW,AT 

Vnrlnblcs (Assum12tio11s for Each Rcccn:tor arc Listed nt tile Bottom): 
CS= Chemical Co11cc11trntio11 in Soil. Cnlculntcd from Soil EP EF = Exposure Frcq11c11cy 
IR= l11g,cs1io11 Rutc ED = Exposure Dur!llion 
CF= C'ottvcrsio11 Factor BW = Bodyweight 
Fl = Fraction Ingested AT = Arcrngit1g Time 

Orul C11rc.Slo11c EPC EPC rrom 
Anulytc Rt'D Oral Surrncc Soil TotnlSoils 

<mgikg-dny) (mgikg-dny)-1 (mg/kg) (111g/kgJ 

Vol11tile Orgunici; 
Trichiorocthnnc. l.1,1- 2.IHIE-1)02 NA 8.firiE-003 
Acetone l.llOE-001 NA \.0-lE-002 9.9.'iE-003 
Bcn,.eno J.fHlE-!U!3 2. 1J0E-002 2.00E-t)03 2.(H)E-003 
Ethyl benzene l.00E-001 NA -l.!!OE-003 -I.O!)E-003 
ivfclhylonc chloride 6.00E-1102 7.50E-003 2,!H)E-003 7.94E-003 
SL~rcnc 2.0flE-00I NA I.00E-003 l.1HJE-!H)3 
Tctrnchlorocthcnc !.00E-002 5.20E-0t12 8.llE-003 9.55E-003 
Toluene 2.rntE-001 NA 7.29E-ooJ 820E-003 
Totnl X~ lenes 2.!JllE+Ollll NA 6.82E-003 !UH!E-U0J 

Scmi\'ulutile Or~1111ics 
2-Methyl1111phthnlenc ltHJE-0lJ2 NA 1.IJ0E+00I 2.87E+00I 
Accnnphthcnc (1.IHlE-002 NA ,U0E+lltll 3.76E+1111l 
Acc1rnphthylct10 NA NA t\0E-001 5.I0E-fHll 
Anlhrocenc J.00E-00I NA l.00E'l'l/02 I.00E+002 
Bcnzo(n)nnthrnccnc NA 7.J0E-0!l\ I 50E+002 l.50E+002 
Bc11zo(n)p) reno NA 7 31!E+0llll 1.20E+oo2 l.21lE+002 
Bc11zo(b)tluon,nthcnc NA 7.J0E-001 8.80E+00I 8.80E+00I 
Bc11r.o(ghi)pe1;,·lc11c NA NA 6.20E+mJJ 6.20E+00\ 
Bcnzo(kJl1uorn111hcnc NA 7.30E-ll02 l.30E'l'll02 I.JOE ... 002 
bis{2-Ethylhcxy\)phthnlotc 2.00E-002 1.•IIE-002 l.S0E-1102 
C'nrlrnzolc NA J.!HlE-002 7.7oE+nnt 7.61E+00I 
C\1rysc11c NA 7.J0E-003 1.50E+002 l.50E+002 
Di-n-but)·l1>hthalntc l.ll0E-001 NA l.,0E-1101 1.-!0E-00l 
Dibc111.(o.h)n11thruconc NA 7.J0E+000 2.50E+ll0\ 2.50E+00I 
Dibcnzofurnn NA NA J.8!)E+no1 l.75E+00I 
Fluornnthcne .J..00E-002 NA -1 .• HJE+nn2 -l.-!0E+002 
Fluorcne -!.00E-002 NA (,.20E+00I 3.22E+00I 
lndcllo( I .2.3-cd)pyrcl\c NA 7 JOE-00] ri.50E+t10\ (1..'i0E+II0I 
Nnphtlmlcnc -!.00E-002 NA -i.(i0E+00\ 3.92E+00I 
Phc1u111thrc1tc NA NA 2.90E+002 2.90E+0!l2 
Phenol fi.!JOE.rnll NA 4 .'i0E-003 
P~ rcne J.tlOE-002 NA 2 81JE+oo2 2.80E+002 

Pesticides 
H'-DDD NA 2.-I0E.fl0I I l2E-00I -!.l:iE-002 
H'-DDE NA 3.-WE-001 2.53E-00I 2.37E.00l 
H'-DDT 5.!HlE-ml4 3.-!0E-00I 8.39E-00I 8.08E-00I 
nlphn-BHC NA fl.JoE+ooo IA0E-1102 9.0IE-11113 
nlphn-Cl1lordm1e 6.00E-005 l.30E+000 9.(i5E-IHJ3 
bctn-BHC NA l.80E+000 2.73E-002 l.20E-002 
dcltn-BHC NA NA I./-\0E-003 
Dic!driu 5.00E-!Hl5 J.60E+00I 3 . .J.0E-003 J.50E-003 
Ern.Josulfun I (i.1HlE-!lll3 NA l.50E-002 l.51E•0ll2 
Endosulfon II (i.(HlE-!Hl3 NA 5.20E-002 2.IHE-002 
Endos11\l'on sulfate 6.0nE-!Hl3 NA !UWE-002 3.65E-002 
Endrin J.II0E-rnl.J. NA 7.l(iE-U02 3.2-!E-002 
Endrin aldehyde NA NA 9.27E-002 5.2-!E-002 
Endrin ketone NA NA 1.6-!E-00I 9.33E-002 
gnmmn-BHC (Lindnne) 3.fHIE-!Hl.J. I.Jt!E+II00 4.IHIE-!H)J 
gnmn1n-Chlordnnc 6.IH1E-0(l5 1.J0E+ooo 2.15E-002 l.lJ!IE-002 
Hcptachlor 5.00E-U04 -1.soE+ooo l.20E-003 
Hcplnchlor cpoxidc l.3llE-!Hl5 9.\0E+000 :'i.8-!E-(l02 2.3:'iE-002 
Mcthoxychlor 5.!HlE-!H)3 NA -t.nne.001 1.74E-00l 

.,ktnl.~ 
Lend NA NA 5.57E+002 2.(i7E+tl02 
i'vlcrcury J.tl!IE-fl(l4 NA l.92E-00I l.ll0E-001 
Selenium 5.ll()E-003 NA l.23E+000 9.7-!E-00l 
Sodium NA NA 4.2\E+fl02 3.77E+002 
Zinc 3,(IIIE-nnl NA l.27E+003 -!.79E+002 

Totnl Hazni-d Quotient and Cancer Risk: 

N0tc: Cells in this tnblc were intcntionnl\v lell blnnk duo ton lack oftoxicitv dntn. 
NA= li1formotion not nrnilnblc. • · 

p:\pit\projecls\seneca\s5971 ecc\Risk\SEAD-71 \Human\ingsoil. wk4 

Seneca Army De1rnt Activity 

Equntion for Hnznrd Quotient= Chronic Daily lnlako (Nc)/Rcfcrcncc Dose 

Equation for Cancer Risk= Chronic Daily Intake (Car) x Slope Factor 

Current Site Worker 
Intake Hmrnrd 

(mg{lq~•tl11y) Quotient 
(Ne) (Car) 

K.i•E-0111 HE-tl09 
l.57E.0IO 5.59E-0l I .'iE-008 
3.IJE-010 JE-009 
1.57E-0IU 5.:i9E-0I I JE-009 
7.KJE-011 -IE-010 
(J.59E-11Jfl 2.J5E-0I0 7E-00K 
:'i.7lE-lll11 JE-009 
:U-IE-oto JE-010 

l.49E-00() -!E-005 
3.29E.llll(, 5E-005 

7,8JE-006 JE-005 
-l.19E-006 
3.35E-!Hl6 
2.-!r,E-!)06 

3 CiJE-lllt(, 

2.15E-0()6 
-l.1 1JE-00(i 

l.l0E-0H8 1E-007 
6. 1J9E-tHl7 

3.-l-!E-005 1)E.1111-! 
4.HSE-006 IE-00-1 

! 82E-oo6 
3.60E-IHJ6 1JE-005 

?..IIJE-!Hl5 7E-tl0-! 

3 IJE-009 
7.07E-rnl9 

(1.57E-008 2.35E-008 IE-llll• 
J 91E-0I0 

7.ri3E-0l0 

i66E-0l0 9.51E-0l l 5E-006 
l.17E-009 2E-007 
-!.07E-0UIJ 7E-ll07 
(1.96E-tlll9 IE-IHI(, 
5 (>0E-IHJCJ 2E-005 

l.(i8E-1Hl9 (dl\E-0I0 3E-005 

-!.57E-rnl9 IJ13E-00IJ -IE-0114 
3.l3E-1Hl8 (1E-006 

\.50E-ml8 5E-005 
9.(,3E-0ll8 2E-005 

9.94E-0ll5 JE-110, 

JE-003 
Ass111n11tioni; for Current Site Worker 

CS= 
·m= 
CF= 
Fl= 
EF = 
ED= 
BW= 
AT (Ne)= 
AT(Cnr)= 

- EPC Surfnco Only 
I 00 mg soil/day 

lE•0ll(i kg/mg 
I 1111itlcss 

20 dnys/yoor 
25 years 
7n kg 

9125 days 
25550 dnys 

Future Industrial \Vorker 
C:1111:cr lntnkc Hmrnrd 

Ri.~k --~.!,:•!Ill\') Quotient 
(Ne) (Cur) 

Ingei;tlon of 
Onsitc Soils 

2E-11l2 Not Applh::11hle 
for Future 

4E-0l3 lndustrinl Worker 

IE-111 I 

JE-(10(1 
2E-005 
2E-OO(, 

JE.1107 

-!E-008 
JE-008 

5E-fl!lri 

IE-0(l(1 

XE-0[0 
2E-009 
HE-009 
2E-009 

IE-009 

2E-009 

HE-ll!II 

IE-008 

4E-005 

04/20/01 

( 

Cancer 
Rli;k 

( 
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TABLE ll-12 
CALCULATION OF INTAKE AND RISK FROM THE INGESTION OF SOIL FOR SEAD-71 

REASONABLE MAXIMUM EXPOSURE (tlME) 
Decision Document - SEADs-59 n11cl 71 

Seneca Al'lny Depot Activity 

Eq1inuon for Intake (mg1kg-dn~) = CS x JR x CF x Fl x EF x ED 
BWxAT Eq11ntio11 for Hnznrd Quotient= Chronic Daily [nlnkc (Nc)/Rcl'crcncc Dose 

Vnrinb!cs (Assl1l11!2lions for Ench Rcccntor ore Ustcd nl Lhc Bottom}: 
CS= Chemical Conccntrntion iu Soil. Cnlculntcd from Soil EP EF = Exposure Frequency Equation for Cancer Risk= Chronic Dnilr l11tnkc (Cnr) x Slope Fnctor 
IR= Ingestion Rate ED = Exposure Durntio11 
C'F = Cotn crsion Factor BW = Bodyweight 
Fl ==_f.tn:tion Ingested AT = A'"crnfil!} Time 

Orul Cure. Slope EPC EPC from li'uture Construction Worker Future Trcsspnsscr Child 
:\naJ~·tc RID Oral Surface Soil Total Soils Intake Hazurtl C'a11ccr Tirtlil<c 11:rt,\ll'II 

(mg/k_l.!-tlll\') Quotient RL~k ____ (mg/kg:tlttY) --~ Quotient 

-------- __ {mg,kg:dny)_ (mg/kg-<layJ-1 (mg/k¼.l...__ (mgikg) (Ne) !Ca,·) (Ne) __ __J~~l') 

Vnlutilc Organics 
Trichloroethane. I.I.I- 2 00E-002 NA 8.(ifiE-003 ➔ .o?E-00R 2E-006 
..\cc1011c ]_l)l!E-!HJ] oiA l.0.J.E-002 9.95E-003 .J..(17E-008 5E-007 5.70E-009 t,E.(){)8 
B...:111.cne 3 0llE-003 2.1JIIE-002 2.00E-003 2.0!lE-003 9 39E-llll9 l.3.J.E-0I0 3E-fJ0(, ,E-11I2 l.l0E-009 7.RJE-111 I ➔ E-007 

Eth~ I benzene 1.00E-!101 NA .J..00E-!Hl3 -I.IJOE-003 l.RRE-008 2E-ll07 2.l<JE-009 2E-no8 
~lcthylcuc chloride Cdl0E-O(J2 7.50E-003 2.00E-003 7.fJ.J.E-003 3.73E-008 5.33E-0I0 r,E-007 ➔ E-!112 l.lllE-009 7.83E-0l l 2E-U0R 
SL~rcllC 2.0IIE-001 NA l.!lOE-003 I.00E-003 ➔ 70E-009 2E-0IJ8 5AXE-olo 3E-00IJ 
Tctrnchlorocthcnc I 00E-002 5 20E-002 8 . .J.2E-003 1J.55E-003 ..J .J.9E-0H8 (i ..JIE-/JI0 .J.E-110(, JE-o! I ➔ .f,!E-0ll9 3.J0E-010 5E-007 
Toluene 2 00E-lHl] NA 7.29E-003 8.20E-00J J 85E-008 2E-007 J_IJIJE-fl!)(J 2E-Oo8 
Total X~ lcncs 2 !HlE+IJIJIJ NA 1,.82E-003 8 R0E-003 .J..lJE-!Hl}I 2E-oox 3.7.J.E-lJO(J 2E-mllJ 

Scmirnlutilc Organic.~ 
2 -.\ lcth~-!nnphthnlene .J..IIUE-002 NA l.lJllE+O0I 2.87E·HHI[ I 35E-00.J. JE-1103 I.0.J.E-(105 3E-00.J. 
.-\.::i::11nph1hcnc (1.!I0E-002 :--:A .J..2llE+00l J.7C,E+00I l.77E-00.J. 3E-ooJ 2.JllE-005 --l-E-!IIJ.J. 
.-\.:cnnphth~ lcnc NA NA 5.I0E-00J 5.!flE-00\ 
Anthrnccne 3 IJOE-001 NA l.00E-t-002 l.OOE+002 ➔ .71!E-00.j. 2E-IH13 5..J.XE-!(115 2E-ll(I➔ 

Bc11zo(,1)nnthrnccnc NA 7.J0E-00I l.50E+002 U!IE+002 1.01 E-005 7E-Oll(i 5J!7E-1HHi 
Bcnzo{n/pyrcnc ;;A 7.31!E+!l(JO I .20E+oo2 l.20E+002 8 !l.:'iE-006 (,f;-00.:'i .J. ?nE-0or, 
Bc11zo(b)l111ornnthenc NA 7 J0E-001 8.80E+00I 8.80E+00l 5 (J0E-006 -IE-00(1 3 .J..J.E-006 
13..:-111.o!ghi )per:, k·nc 'IA NA (, 20E+Ofl[ r, 20E+00I 
B...:n1.o(kHluorn11thcnc NA 7}11E-002 !.J0E+002 I.JIIE·Hlll2 8.72E-OIJ(i <,E-(1!17 5 ll'JE-00(1 
bis(2-Eth~ lhexyl lphthalate 2.00E-flll2 [..J.0E-002 l . .:'i!lE-!Hl2 7.05E-rJ08 !.Ill E~!lll9 .J.E-0fl(i IE-11I I 
C.1rbn1.olc 'IA 2 !HlE-!Hl2 7.7nE+n0I 7 rilE-1-001 5 l lE-ll06 l E-ll07 3.0IE-ll!l6 
Chr~scnc NA 7.JIJE-003 U0E+0ll2 UoE+002 l tllE-00j 7E-!lll8 5,87E-lHJ(i 
Di-n-bul~ lphthalatc l.!mE-001 NA l . .J.0E-1101 l. ➔nE-mlJ r,.SRE-11111 7E-00(1 7.(17E-008 8E-!Hl7 
Dibcnz( a.h )antl1racenc NA 7J!lE·dl00 2 50E-i-O0I 250E+00I t.r,8E-11or, IE-ll05 1J.78E-007 
Dibc111.0J'urn11 NA NA 3.RflE+ll!ll l.75E+00[ 
Fluornnthenc ..J H!IE-002 NA ➔.-IOE+002 .J..-HIE+002 2.ll7E-0!l3 5E-002 2.--IIE-00.j. (,E-!103 
Fluorenc ..J.00E-002 NA f,.20E+00I 3.22E+!JOI UIE-1IIJ.J. >fE-003 3.➔ nE-ll!l5 XE-/Hl.J. 
I ndenol 1.2.3-c<l)pyrenc NA 7.J0E-001 (d0E+f)()[ (1 50E+00I ➔ J(,E-!11l6 JE-tJO(, 2 5.J.E-006 
Nnphthalene .J..00E-II02 NA .J..60E+/lfl[ J.92E+00I I 8 ➔ E-00.J. 5E-0l/3 2.52E-00.:i <iE-00--1 
Phcnnnthrcne NA NA 2 90E+oo2 2.lJ!IE+002 
Phenol (,.00E-00[ NA .j._)0E-003 ~.l lE-U08 --IE-008 
r~ rcnc :.,_ooE-002 NA 2.811E+0112 2.\WE-i-002 l.32E-!l03 -IE-002 I 53E-!Hl.J. 5E-ooJ 

Pcstidtlcs 
H'-DDD NA 2A0E-!Hll l.l2E-00I ➔ .15E-002 2.78E-009 7E-UIO .J..38E-OIJ9 
4A'·DDE NA 3 . .J.!lE-00I 2.53E-00I 2.37E-00I l.5(JE-(HJ8 .:'iE-001) lJ.(JflE-009 
4A'-DDT 5.IHJE-lHl➔ 3.40E-00I 8.39E-ll01 8 08E-/l0I 3.71JE-()()(, 5..J.2E-fl08 HE-0113 2E-008 ➔ .GllE-007 3.28E-008 (JE-00.J. 
nlplrn-BHC NA (, 30E+000 l.-l0E-002 IJ.lllE-003 (1.05E-0[0 .J.E-009 5..18E-0[ll 
nlphn-Chlorclnnc 6.00E-Oll5 l.'.IOE+000 9.65E-ooJ .J..53E-o08 C,.➔ 7E-0JO XE-oo➔ 8E-0l0 
betn-BHC NA l.!WE+!HHJ 2..73E-o02 1.20E-!HJ2 8.05E-0lo IE-00(J !.ll7E-009 
clcltn-BHC NA NA l.lWE-003 
Dicldrin 5.00E-00.'i l.(i0E+00I 3..J.0E-003 3.50E-003 !J>.J.E-008 2.35E-0IO 3E-fl04 .J.E-009 I 86E-ooq l33E-0I0 ➔ E-005 

Endosulrmt l 1,.ooE-003 NA l . .'i0E-002 l.51E-0ll2 7.01)£-008 IE-005 8.2:!E-009 IE-!11!6 
E11dosulfa11 II /iOIIE-003 NA .:'i.2!JE-002 2.18E-002 I.02E-007 2E-0ll5 2.85E-008 5E-lHl(i 
E11<los11lfon sulfntc C1.0llE-0!lJ oiA 8.81JE-002 J.(1.'iE-002 I 71E-007 3E-1Hl5 .J..87[:.()()8 8E-!Hl(1 
Enclri11 3.!HlE-IJO.j. oiA 7.lfiE-002 3.l➔ E-002 l.52E-IJ07 5E-00.J. 3. 1J2E-0!18 l E-0P--1 
E11drit1 nldeh~dc NA NA lJ.27E-002 5.2.J.E-002 
E11dri11 ketone NA NA 1.6 .. E-IJOI 9.33E-002 
ganimn-BHC (lindane) J.ooE-004 I J0E+000 .J..(]()E-003 l.8HE-!Hl8 ~.(18E-0I0 (1E-ll05 :<E-!110 
gninma-Chlor<lnnc (,.00E-005 l.311E+000 2.l.'iE-002 l.00E-IHl2 ➔ .70E-oo8 ri.?IE-010 HE-00.J. IJE-0J0 1.18E-0ll8 8.-tlE-0lll 2E-oo➔ 

Hcptnehlor 5.0IIE-rnM .j.J0E+O00 l.20E-003 5.C..J.E-!HllJ 8.05E-!IJ I JE-005 --IE-0IO 
Hcptnchlor epoxide I JllE-005 9 I0E+000 5.84E-002 2.35E-002 I.IIIE-007 1.58E-009 RE-003 I E-1Hl8 3.20E-00H 2.2lJE-001J 2E-!10J 
:V!cthoxychlor 5.!I0E-(lO] NA .J..00E-001 1.74E-00I 8.17E-007 ZE-!J04 2.llJE-007 .J.E-005 

~lctals 
Lend NA NA 5.57E+002 2h7E+0!l2 
Mercury 3.00E-0(14 NA l.92E-0OI 1.IHIE-()01 4.70E-007 2E-003 l.0.'iE-007 --IE-00-t 
Selenium 5.CHIE-00J NA I .23E+000 9.7-tE-00I .J..57E-!l06 IJE-00.J. (1.HE-007 I E-oo➔ 
Sodium NA NA .J..21E+oo2 3,77E+002 

_Z:inc 3.00E-U0I NA l.27E+00J 4.7CJE+002 2.2jE-003 7E-(HJ3 6.%E-00.j. 2E-tl()J 

Total Hnzard Quotient and Cancer Risk: !E-001 9E-005 ZE-002 

04/20/01 

Cancer 
Ri.~I< 

2[-Pl2 

r,E-0IJ 

2[-1)1 ! 

.J.E-nor1 

.'E-005 
JE-006 

.J.E-0tl7 

6E-lm8 
➔ E-@8 

7E-1l06 

2E-006 

!E-009 
3E-009 
IE-008 
JE-0O'J 

2E-!WJ 

2E-no1J 

lE-!li1'l 

2E-0o8 

5E-005 
Assum11tion~ for Future Construction Worker Assumption.~ for Future Trc.~~pusscr Child 

cs. EPC Surface mid Subsurface cs. EPC S11r/'ncc Only 
IR• 480 mg soil/day IR• 200 mg soil/day 
CF• IE-006 kg/mg CF• IE-006 kg/mg 
Fl• I unitlcss Fl• I unitless 
EF • 2:i0 dnys/ycnr EF • ;,o dnys/yenr 
ED• I \'elll'S ED• ; ycnrs 
BW• 10 kg BW• 50 kg 
AT(Nc)• J65 davs AT(Nc)• 182.:i dll\"S 

AT(Cnr)_'=" 25550 <ln~-s AT(Cnr)=- 255.:'i0 dn~·s 
N~te: Cells in this tnblc wore intentionally left blank duo ton lnck oi'toxieity dato. 
:--.JA~ lnfonnation not n\·nilnble. 
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Eqt1{1\fo1l-iOi- Intnkc (mg/kg•clny) = 

TABLE B-12 
CALCULATION OF INTAKE AND RISK FROM THE INGESTION OF SOIL FOR SEAD-71 

REASONABLE MAXIMUM EXPOSURE (RME) 
Decision Document - SEADs-59 nnd 71 

Seneca Anny Depot Activity 

cs X IR X CF X Fl :: EF X ED 
BWxAT Eq11ntio11 for Hnznrd Quotient= Chronic Doily h;lnko (Ne)/Reforonee Dose 

\'arinblcs (Assum~tions for Each RcccQtor ore Listed at lite Bottom): 
C'S = Chemical Conccntrntion in Soil. Cnlculatcd from Soil EP EF = Exposure Frequency Equation for Cn11ccr Risk = Chro11ic Daily Intake (Cnr) x Slope Factor 
IR= l11gcstio11 Rate ED = Exposure Duration 
CF= C'onrnrsion Fnctor BW = Bodyweight 
f:I ~._Ernction Ingested AT = A,crnging Time 

Orn! Car·c. Slope EPC EPC from Futur~ Dav Core Center Child Future Dav Care Center Adult 
Analytc IUD Oral Surface Soil Totnl Soil.~ Intnkc llazunl Caoccr lntul.:c llnznrd 

(mWICJ.!•da)·) Quotient Ri.~k ____ (l!~~-1l11y) Quotient 
\lllg/kg•dayJ (mg/kg-day)-\ (mg/kg) (mg/kg) (Ne) (Car) (Ne) (Car) 

Volatile Organics 
Trichloroetlurnc. 1.1.l- 2.00E-002 NA S.M,E-003 
.-\ccto11c l.OOE-00\ NA l.!l➔ E-1Hl2 9.95E-fl03 9.50E-noll 9E-007 l.02E-008 IE-1107 
Bc111.c11c 3.IHIE-!!03 2 IJOE-002 2 OOE-003 2.mlE-llllJ 1.SJE-11118 l . .'i7E-llll9 (,E-OO(i :'iE-011 l.%E-111J9 (i.99E-Olt1 7E-11117 
EthYI benzene l.!HIE-!Hll NA -I.OIIE-(!03 -1.IHJE-O!!J 
\·lclhy!cne chloride (1.00E-002 7.:iOE-003 2.00E-1103 7.9-IE-003 

3.65E-onR lE-11117 3.IJIE-!109 lE-IIIIR 
I.HJE-llDf\ 1.57E-oo9 JE-007 IE-011 l.%E-tl09 (1.99E-OIO JE-008 

St,renc 2.00E-001 NA I .OOE-003 l.oOE-OOJ 
T~trnchloroclhcnc I.IIOE-!lll2 5.2UE-002 ll.-12E-!Hl3 9.55E-mJ3 

1J.IJE-009 5E-il0ll IJ.7HE-OIO :iE-009 
7.r,IJE-!lnH 6.:ilJE-009 RE-1106 3E-O!II lU4E-009 2.9-IE-009 KE-0117 

Toluene 2 IHJE-00[ :,,.JA 7.29E-OoJ ll.20E-!l03 (, f1(,E-!Hl8 3E-n07 7 t:'IE-009 -IE-00!1 
Total X~ lanes 2.llOE+(ll][J ;JA (, ll2E-!Hl3 8 anE-(HlJ <1.23E-1H18 '.<E-OOll 6J17E-009 JE-009 

Scmlvolutile Organics 
2-:\lcth) hrnphthnlcnc -UlllE-002 NA 1.90E+ll0\ 2.ll7E+OOI l.74E-ont -IE-0113 I 8(1E-OO:i ff-00..j. 
.·\ccnnphthcnc fi.OOE-002 NA -l.20E+ooJ 3.7(,E+OOl 3.8-IE-!lll-l l>E-003 -I I IE-005 7E-004 
Accnnphthylcnc NA NA 5.l!lE-1111\ 5.lOE-001 
:\nthrnccnc 3.IIOE-0111 NA LOllE+U02 l.llllE+002 tJ_ 13E-O!l-l 3E-ot13 tJ.78E-nn5 JE-llll-1 
Bcnzo(n )anthrnccnc NA 7.30E-OOI l.50E+1102 t.50E+002 l.17E-OO-! IJE-!10.'i 5.2-IE-0!!5 
Bcn,m(n)p) relic NA 7.JoE+ooo 1.20E+oo2 l.20E+002 <J.J<;E.OO.'i 76-00-1 -l.l 1JE-00.5 
Bcuzo(b illuoranthcnc NA 7.JOE-001 M,llllE+OOl 8.llOE+OOl h.WJE-00:i 5E-oo5 J.llRE-00.5 
Bcn1.olghiJpcf)·lcnc \JA NA (i.21lE·HlOI t,.2ne+oo1 
Bcn;;o(k Jlluorn11the11e NA 7.3\IE-ll02 I 30E+llll2 l Jl!E+OO.'.! \.n2E-Oll-l 7E-l!ll(i -15.IE.O!l.'i 
bis ( 2 -Eth ylhcxyl )phthn la tc 2.ooe-002 \...IOE-!102 l .50E-002 
Carbnzolc NA 2 OOE-002 7.70E+OOI 7.61E+OO\ f1.!l3E-Ollj 1 E-006 2.(19E-1Hl5 
Chr~sc11e :-;,1 7.JnE-003 ].5llE+002 l.50E+(Hl2 l. l 7E-1H1-I 1JE-un7 5.2-IE-OO.'i 
Di-n-bulylphthnlatc \.!JOE-O!ll NA IAOE-001 l.-lOE-001 l.2llE-CHl(, IE-OO;'i 1.37E-rn17 IE-OOr, 
Dibcnz( n.h )01uhrncc11c NA 7.30E+O!IO 2.:mE+llOl 2.:'i!lE+OO) l.%E-OO.'i IE-00.1 K.7-IE-006 
Dibcnzofurnn NA NA 3.llOE+OOl I 75E+OOJ 
Fluorn11lhc11c -l.lHJE.002 NA -IAOE+Ofl2 4AOE+002 -I.02E-O!l3 IE-rm! -UIE-IHJ-1 IE-002 
Fluorcnc -I !lllE-00'.! NA f,.211E+OO\ 3.22E+OOI 5.f,6E-ml-l lE-11112 (1.07E-ll05 2E-OOJ 
lndcno( 1.2,3-Cd)p) re11e NA 7.J!tE-00I (,50E+ll01 l1.:\0E+OOI 5.ll9E-OO:i --IE-00.'i 2.27E-005 
>-lnphthnlenc -I.OOE-002 NA -l.6oE+OOI 3.'J2E+OOI -l.2flE-OO-I IE-002 -1.50E.oo5 IE-1103 
Phe1rnnthrenc NA NA 2. 1JOE+002 2.cJOE+002 
Phenol r,.!IUE-001 NA -l . .'.'OE-11113 
P~rene J.OOE-002 NA 2.llOE+no2 2.llOE+002 2.%E-0113 9E-!Hl2 2.7-IE-OO-I 'JE-OIIJ 

Pcstichlcs 
H'-DDD NA 2.-IOE-OOI 1.12E-tHll -l.15E-Otl2 ll.77E-fJ!Jll 2E-Ollll 3. 1JIE-(lCl8 
~A'-DDE NA 3.-IOE-OOJ 2.53E-OOI 2.376-00! 1.98E-tt07 7E-008 8.84E-IIIIR 
H'-DDT 5.00E-004 3.-l!)E.!)()l ll.J!JE-001 8.0llE-001 7.M,E-1106 r,.57E-!l07 2E-002 2E-Oll7 8.:!lE-111)7 2.93E-on7 2E-OOJ 
,1lphn-BHC NA () JOE+OOO !.,HIE-IH12 <J.OIE-O!lJ l.lltE-008 7E-11ll8 -l.81)£.[I()!) 
t1\plrn-Chlordn11e <,.noe.oo5 l.JOE+OOO 9.65E-003 
bcta-BHC NA l.llOE+OOO 2.73E-002 1 2oe.002 ~.I-IE-110ll -IE-ooa l) 5-IE-009 
dehn-BHC NA NA l.80E-003 
Dicldrin ~.lltJE-005 \,(i()E+ll\ll 3.-IOE.003 3.506-()()3 3.1 IE-ooH 2.MiE-009 (,E-00-l -IE-llllll 3.33E-1Hl9 l.l9E-009 7E-O!l:'i 
E11dosulfn11 I <1.00E-003 NA l.SOE-002 l.51E-ll02 I J7E-007 2E-005 l.-17E-noli 2E-(Hl(1 
Endosulfnn II (i.(lOE-003 NA 5.20E-002 2.IKE-11112 -l.75E-Wl7 HE-00,'i 5.09E-Ooll XE-00(, 
E11dosu\fn11 sulfnte 6.nnE-11113 :--.IA 8.lllJE.11112 J.6SE-on2 M.12E-007 IE-llO-! 8 70E-008 IE-Oll5 
E11dri11 J.1mE-lHl-l Nr\ 7.l<,E-ll02 3 2-tE-002 <, 5-IE-007 2£-0l)J 7.01E-oo8 2E-OO-I 
Endrin aldehyde NA NA IJ.27E-002 5.2-IE-002 
Endrin ketone NA NA l.6-IE-ll01 9.33E-002 
gnmmn-BHC (Li11da11e) 3 llOE-Oll-1 l.JnE+llOO -1.0llE-!UlJ 
gnmmn-Chlordnne (dlOE-005 l.JoE+nno 2.15E-O!l2 I.OOE-002 1.%E-U07 \.fillE-00!1 JE.ooJ 2E-ll118 ~.JoE.ooll 7.51E-001J --IE-00-1 
Hcptneh\or 5.00E-004 4._iOE+O!Hl l.2!lE-OOJ 
Hcptnchlor cpoxido I.JOE-005 9.IOE+OOO 5.84E-002 2.35E-Otl2 ."'.33E-U07 -l.57E-008 4E-11112 -IE-007 5.71E-OOli 2.0-IE-O!lll 4E-003 
.\ lctho.xychlor 5.00E-OOJ NA 4.llOE-!H)I l.74E-11111 J 65E-!IO() 76-00-I 3.1JIE-oo7 llE-005 

.\fctnls 
Lend NA NA 5.57E+oo2 2.C17E+002 
~vlcrcury 3.!lOE-004 NA l.92E-00\ 1.IIIIE-11111 l.75E•Otl6 f,E,003 l.llllE-007 6E-004 
Selenium 5.0IIE-OOJ NA 1.2'.IE+ooo 1J.7-IE·OOI l.l2E-005 2E-003 l.20E-llll6 2E-004 
Sodium NA NA 4.21E+002 3.77E+002 

Zi.11~-- 3.0IIE-IJOI NA 1.27E+no3 4.79E+002 1.16E-002 -IE-002 1.2lE-1111J -IE-Oll3 

Total Hazard Quotient and Cancer Risk: JE-001 IE-003 4E-002 

04/20/01 

( 

C:lnccr- - • 

Risk 

2E-1111 

5E-OJ2 

2E-OIO 

-IE•Oll:i 
JE-rnJ.j 
2E-!lOj 

JE-tllll1 

)[.'i07 

.\[~-007 

r,1-;.r111,:i 

2E-1li)$ 
( 

9E-Oo9 
JE-rmll 
lE-007 
3E-(lll8 

2E-OOll 

2E-OO!I 

IE·!lOll 

2E-007 

5E-004 
Assumptions for Future D:1y Cure Center Child Assumption.~ for Futl1rc Duy Care Center ,\tlult 

CS= EPC Surface Only CS= EPC Surfneo Only 
IR= 200 mg soil/day IR= I no mg soil/dny 
CF= IE-0116 kg/mg CF= 1 E-006 kg/mg 
Fl= I unllless Fl= I unil\ess 
EF = 250 dnys/ycnr EF = 250 dnys/ycar 
ED= !, yenrs ED= 2; years 
B\V = 1; kg BW= 1n ~g 
AT tNc) = 2190 days AT(Nc)= 9l25 days 
AT (Cnr) = 255:'iO clnys AT iCnr) = 2.'i.'i50 dn,·s --~---•+•~--

Note: Cells in this lnblc.were i11te11tionnllv left blank due ton lnck of loxicilv dntn. 
NA= lnlbrmnlio11 not nrniloblo. . . 

( 
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TABLE B-12 
CALCULATION OF INTAKE AND RISK FROM THE INGESTION OF SOIL FOR SEAD-71 

REASONABLE MAXIMUM EXPOSURE (RME) 
Decision Document~ SEADs~59 nnd 7 l 

Equation ·rorlntake (mg/kg-day)= cs X IR X CF X Fl X EF X D 
BWxAT 

Variables (Assumptions for Each Receptor are Listed at the Bottom): 

Seuecfl Army Depot Activity 

CS= Chemical Concentration in Soil, Calculated from Soll EPC Data EF = Exposure Frequency 
IR= (ngestion Rate ED = Exposure Duration 
CF= Conversion Factor BW = Bodyweight 

Equation for Hnznr<l Quotient= Chronic Daily Intake (NcJ/RcJ'crc11cc Dose 

Equation for Cnnccr Risk= Chronic Daily lntnkc (Car) x Slope Fnctor 
Equntion for Totnl Lifetime Cancer Risk= Adult Contribution+ Child Co11tributio11 

Fl= Fras;tj9n~lae'lgea•=•=t·•=d---~----------------=A=T-==A=v=•=ra"'9!!!=in,.g=T=im=•==----------~---------------------~ 

Analytc 
Orn! 
IUD 

Care, Slope 
0ml 

EPC 
Surface Soll 

EPC rl'Om 
Tot11l Soils Intake Resident _(~A=;\

1
"'1
1
i~~~~~~r~tt-~c-.,,-,1~,i~h,-,ti~111-, ~- ---Trli-iikC R~sh!t•nt (C~/1!~~;:{r--···c:0·1;t~iii~l1(f;;;·i·· __ )!~'.1~,!1i~J11 ~•--. 

- ____ (mg/l~g-iluv) Quotient to Lifetime (mg/kg-tlay) Quotil'llt to Lit'climc I.ifl!tintc 
(mgikg-.dny)-1 (mg/l,;g=''--~l~111=g~1k=g)~ __ l~N~c)~--~(~C~nr~) _______ C~-•~"'~"~••·~R~isk _____ (Net -- ___ (C:ir} ______________ .. _C'11m·c1·_Tfok ___ C:111t1•rHi,k 

Volatile Orgunic.~ 
Trichloroethn11c. 1.1.1-
.-\..::clonc 
81.mzcnc 
Eth~ I benzene 
:-.1c1h~ lane chloride 
Sl)rcnc 
Tctrnchlorocthc11c 
Tnluc11c 
Totnl :\:~lcncs 

Scmi,·olntilc OrJ!anic.~ 
2-:-.1c1h~ hrnphlhnlcnc 
.•\cc11nphll1cnc 
.-\ccnnphth~ [enc 

2.!HlE-002 
l.OOE-IH)J 
3.00E-!HJ3 
].Ol!E-IHJI 
<111uE.002 
2.0llE-001 
l.!HlE-002 
2 !l!IE-!Hll 
2 IHlE-+(l()I! 

-I !HJE.002 
(1 OOE-002 

NA 
.-\111hrncc11c 3.tHlE-tHll 
[k111.01,1lnn1hrncc11c \;_.'., 
Bc111.o(nlp)rcnc NA 
Bc111o(blfluornnthcnc \IA 
Re11101g.hi1pc1~lc11c '\A 
Bcnt.<JI k Jlluornnlhcnc :--;A 
bis( 2-Eth~ lhcx~ llphthnlnt 2.!mE-002 
C1rbn1olc :-/.-\ 
C'h~scnc NA 
Di-11-but)lphthnlntc I ooE-001 
Dibcn1.(n.hJnnthrncc11c NA 
Dibc111.olilrn11 
Fl11orn111hcnc 
Fl11orcnc 
lndcno( 1.2.3-cdlp)rcnc 
Nnphlhn!cnc 
Phcnn11thrcnc 
Phenol 
P)rcnc 

Pc.~ticitlcs 
aA'-DDD 
H'-DDE 
a.a'-DDT 
nlphn-BHC 
alplrn-Chlordnnc 
bctn•BflC 
ddtn•BHC 
Diclclrin 
E11closulfnn I 
Endosulfnn II 
Euclosulfnn s11lfn1c 
Endrin 
Endrin nlclchydc 
Endri11 ketone 
g,1mma-BHC {Lindanc) 
g:i111ma-C'h!ordnnc 
Hcplachlor 
Hcplachlor cpoxidc 
:\'lcthoxychlor 

:\lctuls 
Lead 

N.-\ 
-1.oOE-002 
-I.IHlE-002 

NA 
-I.IIOE-11112 

NA 
fi./llJE.Oll] 
>.rniE.mJ2 

NA 
NA 

5 !HlE-00-I 
NA 

fJ,O!JE-005 
~A 
NA 

5 OOE.005 
r, OOE-003 
r,.tHlE-OOJ 
r) llOE-003 
3.00E-0!!4 

NA 
NA 

J OOE-oo➔ 
<i.OOE-005 
5.0!lE-tHl-1 
l.JOE-005 
5.!l!lE-!HlJ 

NA 
'.'.lcrcury 3.00E-004 
Selenium 5.!HJE-!l03 
\odium NA 

NA 
NA 

2.90E-002 
NA 

7.5oE-ooJ 
NA 

5 20E-ll02 
N.-\ 
,A 

N.-\ 
NA 
NA 
NA 

7 31lE-111ll 
7.JOE..-1H!O 
7.JlJE-001 

S.\ 
7 JoE-!HJ2 
IAOE-002 
2 !JOE-nu2 
7.30E-003 

NA 
7.31!E-.-Oll0 

NA 
cl.-\ 
NA 

7.30E-OOI 
NA 
,.-1 
,.-\ 
NA 

2.-lOE-11111 
J.-lflE-llOI 
3 41JE-m11 
f1,JOE-+-(HHl 
I.JOE+OOO 
I XoE+l!OO 

NA 
I (,OE-+OOI 

NA 
NA 
'<A 
,.-1 
NA 
NA 

UOE+IHIO 
I 30E+1Hlll 
4.50E+llll0 
'J \llE+[)[JO 

NA 

NA 
NA 
NA 
NA 

1.0➔ E-002 

2.00E-O()J 
•I OOE-003 
2.!HJE.fll13 
1 ooE.rnlJ 
8.➔ 2E.OOJ 

7 29E-003 
(i X2E-fJ03 

l_lJl!E .... 11111 
-l.20E+lllll 
5 ]!J£.()O! 
[.()()£+0112 
l.5oE+II02 
I 20E+tllJ2 
8JrnE•Hllll 
r, 21lE ... 1111J 
l.:il!E+IHl2 

7 70E..,OOI 
J.50E+002 
C. ➔ oE-OOI 

2.5/lE+OOI 
3.811E+OOI 
➔. ➔ nE-Hl02 

ri 211E+OOI 
li.5\IE+OOI 
ViOE+oot 
2 90E+002 

2JWE...,!H)2 

l.12E-U01 
2.53E-OOI 
8_39E-rnlJ 
\AOE-002 

2.73E-002 

3.-HJE-OOJ 
l.50E.002 
5 211E-002 
:U!'JE-002 
7.lfJE-002 
lJ.27E-002 
I.Ci4E-!Hll 

2.15E-002 

5.8 ➔ E-002 

-1.00E-OOI 

5.57E+002 
l.92E·OOI 
1.23E ... 11110 
-l.21E+002 

X.<i6E-(H)3 
lJ.95E-003 
2.IHlE-O!lJ 
➔ .OOE-003 

7.'J➔ E-003 

I !HlE-003 
'J 55E.003 
8 WE-003 
X XOE-003 

2 X7E+OOI 
3 76E ..... OOl 
5 IOE-00[ 
1.!HlE+002 
l.~nE.i..002 
1.20E+002 
X,lWE--i-001 
(, 20E ... OOI 
I JOE+002 
I 51JE.002 
7 (,!E+OO[ 
l.50E+002 
UOE-001 
2 50E+OOl 
1.75E+OOI 
➔AOE+002 

3.22E--i-OOI 
(i_50E"-OO[ 
3 IJ2E+OO[ 
2 90E+002 
➔ .~OE-rnlJ 

2.80E+002 

➔ .15E-002 

237E-1111I 
/UJl!E.OOI 
'J.OIE-003 
9.(i5E-!Hl3 
t.20E.002 
1.80E-003 
3.50E.003 
UIE-002 
2.!XE-002 
3.l!)E-002 
3 2 ➔ E-002 
5.2-tE-002 
1J.33E-002 
➔ .OOE-!lOJ 

l .OllE-002 
l.20E-003 
:2.35E-002 
1.7-tE-OOI 

2.(i7E+002 
\.!lOE-001 
9.7➔ E-OOI 

3,77~+1Hl2 

I.HE-OOll 
2.7➔ E-009 

5 ➔ HE-009 
'.U➔ E•ll09 
l.37E-flo<J 
1.15E-008 
') l)l)E.llll') 

93--IE.@<J 

2.M!E.005 
5 75E-005 

I 37E-OO➔ 

1 nE.007 

(1.llJE-OO--I 
8.--l'JE-005 

(i.JOE-005 

J.8 ➔ E-oo➔ 

l.l5E-OOC1 

➔ M,E-l/09 

2.05E.008 
7.12E-nox 
I 2:!E-1107 
<J.HIE-f108 

2.<J5E.OOH 

8.flllE.008 
:U8E-007 

2.63E-007 
l.f!XE-11()(, 

') 39E.OIO 

9.39E-O]O 

J_'):'iE-009 

7 ll5E-on.5 
5 <,--IE-oo.5 
--I.IJE-005 

3 f,2E-005 
7 O.:iE-005 

!.17E-005 

5.2<,E-11118 
l.!9E•007 
J.9➔ E-fl07 

r,.5!\E.flOlJ 

1.2HE•llll!\ 

[.(!OE-flfllJ 

l.OIE-008 

2.7-tE-OOH 

NA l.27E+!Hl3 --l.79E+II02 l.7--IE-003 Zinc __________ 3_.II_IIE_-_<11_11 ____________________ _ 

IE-007 
IJE.Oll7 
5E-OO!I 
5E-OOll 
7E-009 
1 E-006 
5E-OOH 
5E-(Hl1} 

7E-OO--I 
IE-003 

5E-OO--I 

2E-OO(i 

:!E-002 
2E-003 

2E-Ofl3 

JE-!1112 

2E-Ofl3 

'JE-Oll5 
JE-1106 
IE-ll05 
2E-r1n5 
JE-110➔ 

C,E-003 
IE-llO➔ 

(JE-004 
JE-oo➔ 

JE.!ll I 

7E-Ol2 

2E-OIO 

5E-O(l5 
➔ E.oo➔ 

JE-005 

7E-oo7 
5E-oo7 

2E-1l05 

IE-llllll 
-tE-008 
IE-Oll7 
➔ E-tHIX 

2E-l!IIH 

JE-OOX 

IE•Oll!I 

2E-007 

1 JJE.007 
2 %E-OOH 
5 l lE-!Hlll 
2 5r,E.o08 
l.2HE-oo8 
I.OHE-007 
'J J2E-1108 
H 72E-il08 

2 ➔ :iE.oo➔ 
5 J7E-oo➔ 

I 2HE-003 

5.(13E-ooJ 
7 tJJE-00➔ 

5 HHE-oo➔ 

3 58E-!HlJ 

l.07E-005 

➔ . .1."iE-008 
l.<J2E.()()7 
r,.<,5E.oo7 
! l--1-E-l!ll(, 
lJ.15E-1H)7 

2 75E-0117 

7--17E-fl07 
5 11 E-!1116 

2.--15E-O!l6 
U7E.OO."i 

2 l'JE-@1J 

2.l'JE-IJ()l) 

'J :iJE.009 

l.(1-IE-110.1 
l.32E-1JU➔ 

'J_(,--IE-005 

l.-12[-11n I 

8 -I--IE-!J05 
l.C,--1-E•!lO➔ 

7.!2E-11ll5 

l.23E-1Hl7 
2.77E.1107 
IJ l9£.llfl7 
l.53E-111lH 

J.7JE-ll0') 

CiAIIE-008 

I E-Oll(i 
<JE-tl!l!, 

5E-oo7 
--IE-007 
C1E-Ptl8 
IE-005 
~E-007 
-IE-!H!R 

r,E-!HJJ 
IJE-OOJ 

-IE-tllJJ 

2E-OO_"i 

!E-ll!ll 
2E-1Hl2 

IE-002 

IE-OOI 

2E-002 

tJ[-\l(l.j 

JE-!Hl."i 
IE-0!! ➔ 

2E-!Jlq 
3[-00J 

){:.()I)) 

r,E-1102 
I E-003 

XE.003 
JE-003 

6E-On3 I r12E-002 5E-002 

(,E-ll!I 

~E-l)J I 

!E-P111 

!C-ll•lJ 
7E.oo5 

2t:-(Hr(1 
!E-11!1!1 

2E-1111➔ 

5E-!H15 

JE-110:-1 

/JE-008 
JE-(H)7 
IE-1107 

hE-!Hl:-1 

(,E-007 

7E-11lll 

~ r: .. ,·1 i ➔ 

!E-1ht3 
l[-lllq 

([. ,,_, 

2E-1111r, 
2[-'1df1 

7E-1Hl5 

➔ E•IH!X 

1[-007 
--1-E-0,17 
lE-•J117 

--------------~-~~~-~-c:5ccE~-0~0~2~ec--~6~E~-0~0~4------~--~~--c,-5c'Ec-c-~O"COCCI =~~l~E-003 --~--~F,:_qQJ__ 
A.m1111ptinn.~ for Resident (Atlult) Assumptions for Rc.~illent (Chlltl) 

Total Hazard Quotient and Cnncer Risk: 

CF= I E.oo(, ~g/mg CF= I E.006 kg/mg 
CS= EPC Smfncc Only CS = EPC Surface Onl\' 
BW= 711 kg BW= 1; kg . 
IR= IIJO mg soil/cln~ IR= 200 mg soil/day 
Fl= I 11nitlcss Fl= l 1111itlcss 
EF = 350 dnys/ycar EF = 350 dnys/ycnr 
ED= 2 ➔ )Cnrs ED= 6 ycnrs 
AT (Ne)= H.7@ davs AT (Ne)= 2.l'JO days 

=~~-~-~-~~~~~~-~~~~~---~A~T~(,_,C~a'-'r)_= ___ ~25~·~55~0c..ccda~·y~s _______ ~A~T~(C~•~rL} =---~2~5~,5~50~d~•~Y•~----------~- -~--
NOtC: Cells i11 Lhis table were i11tc11tio11ally 1cn blank Jue ton lnck of toxicity clntn. 
NA= lnfonnation not arnilablc. 

p:\pit\projects\seneca\s5971 ecc\Risk\S EAD- 71 \Human\ingsoil.wk4 



TABLE B-13 
CALCt:LATION OF INTAKE A1';D RISK FRO~I THE t:--GESTION OF SOIL FOR SEAD-71 

CENTRAL TENDENCY (CT) 
Decision Document - SEADs-59 nnd 71 

Senecn Army Depot Activity 

Equa1io1lforlntakc(mgikg-d,1Y)-= - - CS:stRx CFxFI ;s EFx-ED -~ 
BW .-.;AT 

\'ariublcs (Assumptions for Each Receptor ore Listed at the B0110111)· 
CS= Chemical Conccntnition In Soll. Calculated fro111 Soil EPC EF "' Exposure Frequency 
JR= lngcstlon Rate ED = E.-.:posurc Dunitlon 
CF= Conn!rs!on Factor B\V = Bodp\clght 

Equallon for Huzard Quotklll = Chronic Daily l111ukc (Nc)/Rcfcrcncc Dose 

Eq11,11ion for Cancer Risk= Chronic Dally Intake (Cat):,; Slope F,ictor 

Fl_"' Fraction lngt•stc_d =--""" ~ -----==.:c..c. -""=-~- =-.c.==· _ AT = ,>\,·cm!tl!_1g_Timc __ ====-""--=-"----'- ___ -•---= -=-.=--=..c.=--- -~ ____ _ 

A1111lytc 
Oral 
Rl'D 

Ct1rc. Slope 
Oral 

EPC from 
Surface Soil 

EPC frnm Current Site \Vorker ' - F~fure-·Industrinl Worker 
Total Soils ---Jotak-, --- llitz:trtl C;1ncer Intake lliwml 

(mg/k~-da)) Quotient Rl~k (m!Vkg-tlay) Quotient 
Cancer 

Risk 

04/20/01 

( 

-- _ -~--------(111~')_ (11_1g/kg~-d=a\~)-~l-~1=111W'.kgL__ (ln~g~ __ (Ne) _ . _(Car). --------·- {~C) . ~----------

\'olutile Or~anics 
Trichloroc1hauc. l.1.1- 2.UUE-0lJ2 
Acetone l.ooE-U0I 
8,;>nzcnc J.00E-IJ03 
Ethyl bcn1.cnc l.00E-U0l 
i\-lcth} lcnc chloride 6.U0E-002 
St.,renc 2.0llE-001 
Tetrachlorocthcnc l !HJE-002 
Toluene 2.o0E-0lll 
Total X~\cncs 2.00E+00U 

Scmlrnlafilc Organics 
2-t-.-lcth)lnaphthnlcnc ➔ .ouE-no2 

Acennphthcnc 6.nflE-002 
Accnnphth}lcnc NA 
Antlu-accne 3.U0E-001 
Bcn1.o(aJanthracenc NA 
Bc111.01alp}renc NA 
Beuzo1b 1nuoranthc11e S.-\ 
Bc111.o(g:hi1peryknc NA 
Bc11zo(k)fluon111thcne NA 
bis(2-Eth) lhc.~~ llphtlrnlatc 2 !lllE-rlll2 
Carbazolc NA 
Chryscnc NA 
Dl·n-butylphth1ll1llc !.00E-001 
Dibcnz{a.h)u111hmccnc NA 
Dlbe111.ofurnn NA 
Fluornnthcnc ➔.OllE-002 

Fluorcnc ➔ .UllE-002 

Indcno(l.2.3-cd)pyrcnc NA 
Nnphthalcnc -UJOE-002 
Phcnanthrenc NA 
Phenol 6.00E-001 
Pyrcne 3.!JOE-002 

Pc11ticitles 
•·•'-DOD NA 
--l.4'-DDE NA 
,U'-DDT 5.00E-00.J. 
nlpha-BHC NA 
alpha-Chlordane 6.U0E-00:'i 
bct,1-BHC NA 
dcha-BHC NA 
Dle!drin .5.00E-005 
Em.losulfan I 6.!I0E-003 
Endosulfan II 6.00E-003 
Endosulfan sulfate 6.00E-O!l3 
Endrln 3.00E-0ll--l 
Endrin aldehyde NA 
Endrin ketone NA 
gamma-BHC tLindancJ 3.00E..fm➔ 

gamma-Chlordane 6.0oE-005 
Hcptnchlor 5.00E-00--l 
Hcprnchlor cpo.xldc I J0E-005 
:-.tctho:-.:ychlor 5.U0E-003 

Metals 
Lead NA 
Mercury 3.00E,00-1 
Selenium 5 00E-003 
Sodium NA 

XA 
NA I n➔ E-002 

2.':J0E-002 2.IJ0E-003 
NA ➔ lJOE-003 

7.50E-rnn 2.ll0E-003 
NA I.0UE-003 

5.20E-0U2 8--l2E-OIJ3 
NA 7.29E-U03 
NA 6.82E-003 

NA I 9UE+00I 
;'/A ➔ .'.WE..-o0J 

NA 5.IOE-001 
'.'iA 1.00E+002 

1 .J0E-001 \.S0E ... 002 
7 30E+000 1.20E+002 
~ 30E-00 I 8.80E+OIIJ 

:,,;A 6.llJE+OlJI 
7.30E-002 I.J0E+0U2 
lAoE-002 
2.0UE-002 7.7UE+00I 
7.JIJE-003 t.50E+<J02 

;'-iA \..J0E-001 
7_JoE+000 2.50E+00I 

NA 3.8UE+00I 
NA -IA0E+IJ02 
NA 6.20E+lJ0I 

7_3flE-00l 6.50E+00I 
NA .J..60E+00I 
NA 2.90E+002 
NA 
NA 2,80E+002 

2 --l0E-00\ l.l2E-00I 
3. ➔0E-001 2.SJE-001 
3 .J.0E-001 8.3'.lE-001 
6.3UE+000 I.-I0E-002 
l.30E+000 
1.S0E+o00 2.7JE-0U2 

NA 
1.60E+U0I 3.-I0E·00J 

NA J.50E-0U2 
SA 5.20E-01l2 
NA 8 89E-flll2 
NA 7.16E-ll02 
NA 9.27E-002 
NA 1.6--lE-00l 

l.3fJE+000 
l.30E+000 2.ISE-002 
-UIJE+000 
'.l. l0E+0U0 5.8-IE-002 

NA -1.00E-U0I 

NA 5.57E+002 
NA l.92E-00I 
NA 1.23E ... 0U0 
NA --l 2JE+0fl2 

8.66E-U0J 
9.95E-UIJ3 
2.00E-003 
➔ .o0E-003 

7.9➔E..(l0J 

l.00E-00J 
9.55E-003 
8.20E-U03 
8.80E-003 

2.87E ... nn1 
J.76E+00I 
5.JOE-U0I 
I 00E ... OIJ2 
1.50E+fll)2 
U0E+ll02 
8.SnE--1101 
6.20E+0ol 
I.J0E ... 002 
l.51)E-002 
7.6JE+fJOl 
1.50E+002 
1.-I0E-0lJI 
2.50E+00I 
1.75E+00J 
-I.-I0E+002 
3.22E ... 00I 
6.50E+00I 
3.92E+00I 
2.90E+rnn 
-U0E-0()J 
2.80E+0IJ2 

-l.15E-002 
2.37E-00I 
8JJ8E-lHJI 
9.0IE-003 
9.65E-003 
l.:!IJE-002 
1.S0E-0[)J 
3.50E-0t1J 
I 51E-fl02 
2.\8E-!lo2 
3.6.5E-lJ02 
3.2.J.E-002 
5.l➔ E-0112 

9.JJE-002 
-1.00E-IHJ] 
I.00E-002 
l.20E-00J 
2.35E-002 
1.7.J.E-0UJ 

2.67E+{J02 
l flflE-001 
9.7➔ E-0UJ 

3.77E+ll02 

2.11-IE-Ulfl 
3.9\E-0l I 
7.8JE-UII 
3.91E-0l 1 
i.96E-Ol I 
I 65E-rtl0 
U3E-UI0 
1.33E-0I0 

3 "'2E-lH)-:' 
8.22E-lHl:' 

1.96E-DU6 

8 61E-ll06 
I 21E-0U6 

tJ.00E-007 

5. ➔8E-1106 

L64E-oo8 

6 65E-Ul I 
2 9-IE-010 
[ ll:!E-ll(J':) 
!.~4E-1J!J9 
f..J.nE-009 

.J..21£-010 

I \-IE-l.109 
7_83E-009 

3 76E-009 
2.➔ IE-IJ08 

J.9\E-012 

J.9lE-o12 

! 9-IE-0u7 
2.J5E-007 
I i2E-!HI~ 

2 . .5.J.E-007 

l.5ll::-l)07 
2.94E-rnJ7 

.J..89E-Oll8 

l.2:'E-007 

2.19E-0I0 
-1.9:'iE-U\O 
l.6-IE-009 
2.7-IE-0l 1 

.5.:HE-011 

6.65E-0l2 

l.l-lE-010 

2E-009 
IE-tm8 
8E-UJ0 
~E-0\0 
lE-llllJ 
2E-rnlS 
':'E-IJI0 
7E-0l l 

lJE-ll06 
JE-1HJ5 

7E-IH16 

JE-008 

2E-oo-1 
JE-lHJ.5 

2E-OlJ5 

2E-no-1 

IE-006 
.5E-0IJ8 
2E-007 

~E-01!7 
5E-U06 

7E-0U6 

9E-0fl5 
2E-tl06 

IE-005 
SE-006 

?i~c 3._{!_QE-0~!._ __ NA 1.27E+fl03 ____ .J..79E+U02 --~ 2.-l':JE-005 ____ _ 

Total H~z_nrd Q~tient an~I Cancer Ri~k: ___________ 

·NotC:fClls in thfs table were Intentionally lert blank due ton lack or to.xi city dala. 
NA"' iltfomrntion not an11\able. 

p:\plt\projects\seneca\55971 ecc\R!sk\SEAD· 71 \Human\lngsoil.wk4 

cs C 

IR= 
CF= 
Fl= 
EF = 
ED= 
BIV= 
ATtNeJ= 
ATtCarl"" 

Assumplions ror Curren! Site Worker 
EPC Surface Only 

50 mg soil/day 
-IE-U06 kg/111g 

I unltlcss 
10 days/~ear 
7 years 

JO kg 
2555 days 

255.50 dnrs 

IE-lli3 

JE-01-1 

9E-0lJ 

21::-WJ7 
2E-ll06 
IE-1mi 

2E-oo8 

3E-o09 
2E-009 

.J.E-1Hl7 

9E,0U8 

5E-0l l 
2E-IJ!fl 
6E-0tn 
2E-0J0 

iE-010 

5E-UI I 

IE-U09 

lnJ!e~tlon or 
Onsltc Solls 

~ot Applicable 
for Future 

Industrial Worker 

Page 1 of 4 
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TABLE B-13 

CALCl'L.-1. no:- OF 1:-iT.-\.KE .-1.:-iD RISK FRml THE INGESTIO:-i OF SOIL FOR SE.-\.D-71 

CE:-iTR.-1.L TENDENCY (CT) 

Decision Document-SE.-\Ds-59 and 71 

Seneca Army Depot Acti\'ity 

(S-.x IR ~--('F \: Fl x -EF .\: ED 
BW .\:AT 

\'ariabh:;s 1.-\ssumptions for E·1ch Receptor urc 1.is10d qt the Bottom} 
CS = Chemical Concentration in Soil. Calculated from Soil EPC EF = Exposure Frequct1c) 
!R =- lngcs1io11 Rate ED = E.'l:posurc Duration 
CF= ConHrsion Factor BW = Bod)\\dght 
Fl "" F~l~f!?~~ [~¥~cg___ --~I, ::'./~ .. \~r1~J1tg_JJ1!~~ _ 

Equation for Ha1.urd Quotient"' Chronic Dail) ln!ukc (Nc)/Rdcrencc Dose 

Equation for Cancer Risk = Chronic Daily Intake (Car):-.: Slope Factor 

04/20/01 

Oral 
RID 

Care. Slope 
Oral 

EPC from 
Surface Soil 

EPC from 
Total Soll.~ 

---~_,_F_,,11,_,tt,,1r:::.e-"C'-"o-"n"'sl,.:ne,1cc.,:lie:o,,_n---'W-'-o,01--"·k"-er,__ _____ _______ Future Tres~pn_sser Child __________ _ 
Intake Hazurt.l Cancer Intake Hazard Cancer Analytc 

________ (ml!fkg-tltn·) __ _ __ Quoticut Risk {~)lg/kg-day) Quolienl Risk 
_____ (lllg/1<.Jl:dll\) ___ (mg/kg_-daY)-1 __ (mg,_lg~ __ 1111ffkgL _______ (Ne) ___ .. ~(C=a~,)~-- _______ ---------·- -l~-e) -·- -____ (c"ar) 

\"nlatilcOrwu1ics 
Trichloroethane, l.l.1-
:\c..:lonc 
Bent.enc 
Elh\l benzene 
.\tcih}lenc chloride 
St~ rcnc 
Tetrnchlorocthcnc 
ToltWllC 
Total X~lcncs 

Semirnlatilc Organics 
2-i\.lcthylnaphthulcnc 
Accnaphthcne 
Acenaphth)lcnc 
Anthrnccnc 
Bcnt.o(aJanthrnccnc 
Bcn1.o(a)pyrcnc 
Bcn1o(blll110ran1hc11c 
Bcn1.o(ghilpcr;,lcnc 
Bcn1.otk1nuoran1hcnc 
bis(2-Eth) !he\~ l1phthnlatc 
Carbazolc 
Chr;,·scnc 
Di-11-bm~ !phthalntc 
Dibe111.(a.hrnnthraccnc 
Dlbe111.ofurun 
F111onmthcnc 
Fluorcnc 
lndcno(l.2.3-cd)p~rcnc 
}.iaphthalcnc 
Phcnamhrenc 
Phenol 
Pyrcnc 

Pcstlcitlc~ 
-U'-DDD 
-U'-DDE 
-U'-DDT 
a!pha-BHC 
a!phn-Chlordanc 
bcta-BHC 
dclta-BHC 
Dicldrln 
Endosulfan I 
Endosu!fan II 
Endosu!fan sulfate 
Endrin 
Endrin aldeh~de 
Endtin ketone 
gmnma-BHC 1Lindaue) 
gamrna-Chlord,111c 
Hcptt1chlor 
Hcptachlor cpoxidc 
~lctho:-.:)chlor 

\lctals 
Lead 
:,-..1crcur;,· 

2.IJOE-Oll2 
I OOE-001 
3 llllE-0113 
I OOE-OOJ 
6.00E-OIJ2 
2 llOE-OlJl 
1.!IOE-!I02 
2.!IOE-00] 
2.00E+OOO 

-l- OI/E-002 
6 rn1E-rn1::. 

!\A 
3 !HJE-001 

SA 
SA 
'.\A 
:,.;.-\ 
;',IA 

2 !IIJE-!!02 
SA 
:-.iA 

l.OOE-llOI 
SA 
NA 

-1-.onE-do2 
-l-.OIJE-002 

SA 
-t rn1E-uo2 

:--.:A 
6 OllE-00! 

3.0UE-002 

NA 
NA 

5.ooE-110-l
NA 

6_ooE-1l05 
NA 

5.oOE-lJ05 
6 OOE-OOJ 
r,.rnlE-OOJ 
6 rniE-llOJ 
J OOE-UU-l-

NA 
NA 

3.ooE-OU-l-
6.00E-005 
5.00E-OO-l
l.}oE-005 
5 lJOE-OOJ 

NA 
3.00E-00-l-

:,.;_.\ 
NA 

2.90E-002 
SA 

i.50E-Oll3 
S . .\ 

5 :!!lE-0112 
'.'iA 
S.-\ 

;-.;A 
NA 
NA 
SA 

~ 3nE-rnIJ 
7 }llE-UOO 
- 3nE-!iill 

7.3oE-OIJ2 
[.-l-OE-0ll2 
2.0<IE-Ofl2 
7.3UE-003 

'.'-:A 
i',JOE ... OCJO 

XA 
SA 
SA 

7_30E-/JOI 
NA 
NA 
SA 
SA 

2.➔ IJE-00I 

J.-tfJE-001 
3.-l-JJE-llOl 
6 30E ... !Jflfl 

1.30E+OIJO 
l.80E+OlJO 

'.'JA 
l.60E ... oOI 

NA 
:-.;A 
SA 
:--JA 
NA 
SA 

I.JOE ... 000 

I JOE ... OIJU 
-t.50E+OOO 
9. WE.,.000 

NA 

NA 
NA 

Selenium 5.ooE-fl03 :-.;A 
Sodium NA NA 
Ziuc 3.lJUE-00 I __ ::-!.t~ _ 

l.<•-IE-Oll2 
2 ()(lE-Oll3 
-1.<HJE-OII] 
2 !IOE-OOJ 
l O!IE-003 
/U2E-!H>3 
i'.29E-WJ3 
6.82E-Wl3 

t.->oE..-1!01 
-I 20£-l)(JI 
5 l<!E-OIJI 
[.(IllE ... rni2 
I 5I)E ... rnl2 

l . .!IJE+Oll2 
8 Xl!E-110] 
6.2I>E-lHJ] 
UOE+(HJ2 

7.iO[:+()IJJ 
l.50E+O(J2 
1.-l-OE-fJO\ 
2 50E+OOI 
3.80£+001 
-1.-tOE+fllJ2 
6 20E.-,.OOI 
6.50E+OOI 
-l-.60E.,.<JOI 
.!.90E-002 

1.12E-OOI 
2.53E-OOI 
8.3')E-Oll] 
l.-l-llE-Oll2 

2.73E-!HI2 

3.--WE-003 
l.5oE-002 
5.20E-rnf2 
8 89E-!I1l2 
7.I6E-OIJ2 
9.:!7E-002 
I.6-1-E-onl 

2.I5E-OIJ2 

5 8.J.E-U02 
-l-.OOE-001 

5.57E+OU2 
!S2E-00I 
l.2JE+OOIJ 

8.66E-I1ll3 
9.95E-003 
2 OllE-IJOJ 
-I OIJE-IHJ3 
7.9-l-E-003 
I OfJE-003 
9 :i5E-11!13 
8.2llE•U03 
8.8IlE-oo3 

2.8-E+OIJI 
3 . ..,6£ ... (H)! 

5 [l)E-O!Jl 
] IJ!IE-OIJ2 

1.50£+()1)2 
I 20E+002 
~ 8!1£-0ll! 
f> ::.0E-w1J 
l.30£ ... !J02 
1.50E-Oo2 
7 6lETU0] 
1.50E-002 

I -l-OE-00I 
2 5nE+!JOI 
l.""'5£+0()] 
-1.WE ... IJ02 
3 12E-flOJ 
6.511E..-UO] 
3.92£-IJ()] 
2.9IJE+002 
-l- 5UE-Ofl3 
2.80E-1m2 

-l-.15E-OfJ2 
2.37E-OOI 
8 1)8E-01Jl 
9.I!lE-<J03 
9.65E-OIJ3 
1 ::.oE-002 
l.8(!E-003 
.l5nE-OoJ 
1 5IE-Oll2 
2 lSE-002 

3Ji5E-!JIJ2 
3.2-l-E-OIJ2 
5.2-l-E-002 
•J.JJE-002 

.J ooE-1103 
l 1H/E-Oo2 
l.20E-003 
2.35E-002 
1.7-tE-IHJI 

2.67E+002 
1.0/JE-OOI 
9.7-1-E-OOJ 

-l.2IE.,.002 1 77E+o02 

7.-12E-Oll9 
8.53E-009 
J.ilE-Oo<J 
3.-13E-OU9 
6.S!E-1109 
8 57E-Ul!I 
X.I%-II09 
"'.'.o3E-U09 
7.5-tE-\J09 

2.-IGE-II05 
3.22E-I!05 

8.5..,E-rni5 

I 29E-oo8 

1.20£-007 

3 7"7E-OO-I 
2.-:'6E-oo5 

3.36E-Oo5 

3.86E-Oll') 
2.-toE-00-l-

6.93E-Oo7 

8 27E-009 

3.0!JE-lJO') 
1.29E-fJ08 
\.87E-1108 
3.l:.E-U08 
2.78E-008 

3 -IJE-I109 
8S.'E-IJU9 
l.03E-009 
2 OIE-008 
1.-l-9E-007 

8.57E-008 
8 35E-O!J7 

2.-t5E--Oll 

912E--lll I 

l !7E-OIO 

l.8-IE-006 
I -t7E-01I6 
I 08E-rnI6 

I 59E-<J06 
l 8-l-E-o]O 

'-J 32E-ou7 
1.8-l-E-006 

3.fl6E-oo7 

7 96E-007 

5.USE-0!0 
.2.90£-009 
9.89E-OU') 
l.lOE-0I0 
l.I8E-OIO 
I -t7E-OIO 

-l-.29E-Ol 1 

-1- 'JOE-Oil 
l.22E-OIO 
UiE-011 
2.88E-OIO 

-IE-rn1"7 
'JE-008 
6E-007 
3E-008 
IE-Oil? 
-IE-Oil') 
8E-OO:' 
-l-E-0I)8 
-l-E-ll09 

6E-110-1-
5E-IIr1.J. 

6E-oo7 

IE-006 

8E-oO-l-

(JE-lJO') 
SE-003 

lE-003 

6£-0{15 

2E-006 
3E-fJ06 
5E-0116 
9E-oD5 

JE-005 
IE-OIJ-l-
2E-Oll6 
2E-!HJ3 
3E-OIJ5 

3E-OO-l-
2E-OO-l-

~E-1!13 

{,E-lll2 

IE-006 
JE-005 
8E-0!I7 

IE-lHJ7 
3E-012 
2E-1HI8 
IE-008 

2E-rnl6 

liE-!HJ7 

JE-010 
IE-009 
3£-11()') 

:'E-0\ll 
2E-Olfl 
JE-lllO 

<>E-ol l 
2E-IJ!O 
7E-Ol l 
3E-IJO') 

I -l-2E-lllJ<J 
.! ".'-IE-Ol!l 

5 -l-8E-O](J 
2.7-IE-O\O 
u-:E-n1n 
1.l5E-!Ul<J 
'J 'J'JE-1110 
9.3-l-E-11I0 

2 ()IIE-l)()(i 
5 -5E.f!0(1 

l.9~E-WJ8 

6 !/JE-1!05 
8.-l-9E-oo6 

6.31lE-OU6 

3.8-l-E-fHJ5 

l.15E-OOi 

-l- 66E-O]O 
::. II5E-otJ9 
- l2E-rnJ') 
I 22E-rnl8 
9 XIE-!HJ') 

2.95E-OO') 

8 fJOE-009 
5.-ISE-008 

2 63E-008 
I 68E-tl07 

_ __ l.27E+0~3 -· __ __J_:.!'.9-~Ec.+<cclOc-c.2 __ •:.c·,.:l l .. E-"-0"-0•._ ___ ~ _ _;l"'E'-'-ll"UJ,__ ______ _.lc'..Jc-,E-c·<cclo~ 

3.9IE-IH.! 

3 <JIE-0I2 

2 <;.J.E-rn>:-
2 35E-I,07 
I -~E-II0~ 

2 5-l-E-I/07 

I 5lE-rnI7 
2.9-l-E-Olf7 

I2'."E-007 

2.19E-IJIO 
-l.95E-OIO 
l.6-l-E-II09 
2.7-l-E-I11 l 

6 65E-IJl2 

-l- 2!E-ol I 

l.l-l-E-UlU 

IE-f!l/8 
'JE-II08 
5£-111)'} 
5E-II1J') 
~E-Oll! 
IE-IJ(l~ 
5E-ll()I) 

5E-Ol1J 

"'E-rnJ5 
lE-on.J. 

5E-IJD5 

2E-1HJ3 
:!E-II0.J. 

IE-II03 

<JE-II06 
1E-II07 
IE-II06 
2E-!l!J6 
JE-on5 

5E-oo; 

6E-OO-I
IE-!!05 

9E-005 
JE-005 

IE-013 

JE-ll\-l-

::.E-1!08 

3E-I1t1'> 
2E-o09 

➔ E-rnJ:' 

<JE-!1118 

5E-OI J 
2E-O!O 
6E-1J10 
2E-U!O 

lE-ll]O 

lE-I)\0 

5E-o1 I 

!E-OO') 

T_ot~l_ Hazard Quotient and Cancer ~isk: ____ _ _ ___ -··-·· ... ________ ····-- _________ 3_~~()_02 _______ 2E-00S _______________ _ _ ___ _5E-003 __ . JE-006 _____ _ 

· Note: Cells In this table were lntentionall} left blank due to a inck of toxicity data. 
NA= lnfomrntion not arnllablc. 

p:\pil\projects\.5eneca\.<i5971 ecc\Risk\SEAD-71 \Human\ingso!l.wk4 

As.~umptions for Future Construction Worker 
CS= EPC Surface and Subsurface 
JR= l00 mg soil/duy 
CF= IE-006 kg/mg 
Fl= I unitlcss 
EF= 219 days/year 

.-\ssum11tinns for Future TrcssJJIIS.~er Child 
CS= EPC Surface Only 
IR== !Oil mg soil/da} 
CF == I E-006 kg/mg 
Fl=:: I unitlcss 
EF = 25 da}s/)car 
ED• 
BIV • 
ATtNc}"" 

I )Cars 
.50 kg 

365 days 

ED" 
BW== 
AT(Nc)== 
AT(Car)= 

I years 
70 kg 

]65 <lll}S 
25550. da}s ---~A~T t~~l.!1_:_ ... 2~?50 -~~~\~ __ 

Page 2 of 4 



TABLE B-13 
C..\LCCL.-\TIO:'i OF INTAKE A:'ID RISK FRO~! THE l:'IGESTION OF SOIL FOR SEAD-71 

CENTRAL TENDENCY (CT) 
Decision Document - SEADs-59 and 71 

Seneca Army Depot Activity 

Eq~atlo;,fo,lnta~\mglkg:;!,-;T"a ~~~~-~~--~a-~~-cs·,1R, CFxFI·, EF~,~E~D====~-~~---~- ---~--~-------~-- ------
B\V .x AT 

\'ariablcs (Ass11mp1i9ns for Ench Receptor arc Listed u\ Jhc Bottom)· 
CS= Chemical Conccntnnion In Soil. Calculated from Soll EPC EF = E:-.:posurc Frequency 
IR= Ingestion Rate ED = Exposure Duration 
CF= Comcrslon Factor B\\' = Bodyweight 

Equation for H:mird Quotient= Chronic Daily l111akc cNcJ/Refcrcncc Dose 

Equation for Cancer Risk= Chronic Dally lntukc (Cun:,.; Slope Factor 

Fl ':'_~r!1~!lq!!ln_g~~tcd -· _ ==--=·c:..,.·~I: A,~rnging_Tunc _:-...,...:::=-.: 

Or11I 
RfD 

Care. Slo11c EPC from 
Oral Surface Soll 

EPC from 
Total Soils 

______________ {m~g:d:!tl____!_!_1~g:<41H:_l __ _l!!!g.,~gL _ {mg{kgl 

\'olatilcOrganlcs 
Trichloroethane. I.I.I-
Acetone 
Bc111.cnc 
Eth.,I bcuz.::nc 
~lclh} lcnc chloride 
St~ rcnc 
Tc1ruchlorocthc11c 
Toluene 
Tomi x_,lcncs 

Scmirnlatilc Organics 
2-~lcth) hrnphthalcnc 
Acern1pl1thenc 
Acenaphth) \enc 
Anthraccnc 
Bcnzo{ala111hruccnc 
13c11zo1a)pyrcne 
Bc111.ot b 1nuoranthcnc 
Benzo(ghilpCl)lcne 
Bcnzo1klnuornnthenc 
bist2-Eth) lhcx~ llphthalutc 
Carbazolc 
Chnscnc 
Dl-1;•b11l)lphthalate 
Dibcn1.ta.hJanthrnccne 
Dibcnzofurnn 
Fl110rn11thc11e 
F\uorcne 
lndcno( 1.2.J-cdJp~ rcnc 
:-.laplnhalcnc 
Phcmmthrcnc 
Phenol 
Pyrcnc 

Pei.tkicles 
1,1'-DDD 
-1-.-1-'-DDE 
-1-.-1-'-DDT 
alpha-BHC 
alplm-Chlordanc 
betu-BHC 
dclta-BHC 
Dicldrin 
Endosulfan I 
Endost1lfn11 II 
Endosulfan sulfnte 
Endrln 
Endrin aldch~de 
Endrin ketone 
gamma-BHC 1Liudanc) 
gamma-Chlordane 
Hcprnch\or 
Heptnchlor epoxldc 
;\lclhox~chlor 

.\lcluls 

2.UUE-U02 
I.OUE-001 
3.llUE-003 
I.UfJE-001 
600E-002 
2 UOE-ooJ 
] IHJE-!)02 
2.00E-f)O\ 
2.m1E+oon 

-I-CJOE-002 
6.rnlE·!J02 

NA 
].l)llE-IJCJ] 

NA 
SA 
:--:A 
:SA 
NA 

2 tmE-002 
NA 
NA 

I.OlJE-001 
NA 
NA 

-1-.UUE-Oo:! 
-1- OllE-lJ02 

SA 
-l-.rn)E-002 

NA 
6 ooE-OIJI 
3.oUE-002 

NA 
NA 

5.DOE-00-1-
NA 

G.ooE-005 
NA 
NA 

5.00E-005 
6.0flE.flOJ 
6 nuE-llfJ.J 
60IIE-ll03 
J.ooE-00-1-

, ooE-on-1-
6.00E-nos 
5.0llE-OO-l
l.30E-005 
5.UOE-003 

2.lJOE.or>2 
:SA 

7.5!JE-003 
'.';A 

5.211E-1Jo2 
NA 
:,,.;A 

NA 
NA 
:SA 
NA 

7.JOE-00\ 
7.JOE-r)!JI) 
~ J!lE-lllll 

NA 
7 . .iOE-1102 
I -l-lJE-1102 
2.IJOE-002 
7 30E-003 

NA 
7.30E-.-OOO 

NA 
NA 
:SA 

7.JOE-001 
NA 
NA 
NA 
NA 

2.-1-0E-OOI 
3...IOE-001 
J.-1-0E-lml 
6.30£+000 
l.JOE+OOO 
I 80E-r000 

NA 
l.60E+o01 

NA 

I JIIE-rOOO 
I.JOE+ooo 
➔.50E+Oll0 

9.IOE+OllO 
NA 

Lead NA NA 
~lcrclll)" J.rnlE-110-1- NA 
Sclcnlurn 5.0UE-llUJ NA 
Sodium NA NA 

8.66£-00] 
\.O-I-E-0112 lJ.95E-oOJ 
2.(HJE-OIU 2.DOE.OCJJ 
-1- l>llE-003 ➔ .rmE-OOJ 

2 UOE-OlJJ 7 .9-1-E•OOJ 
I CJllE-003 1.oOE-OOJ 
8A2E-JJ03 lJ 55E-tJo3 
7.2lJE-fJ{J3 8.20£-003 
6.82£-IJ()J 8.SOE-ll03 

1.911£-..0lll 2.87[ ... 00) 
-1-.WE-rOOI J.76E+UO) 
5.IOE-001 5, IOE-00 I 
I UOE·H!02 1.ooE-002 
I 50E ... 002 l.51JE+002 
UoE-002 1.2llE+fHJ2 
8.8!1£-1)1)\ 8 80£+(1()[ 
6.20E+OOI 6.20E+OO\ 
I.J!lE+002 l.30E+002 

I.SuE-002 
7.70[-rUOI 7.6\E+OOI 
1.50E+002 1.50E+002 
l..JOE-001 l.-1-0E-001 
2.50E+OOI 2.50E+OOI 
3.SOE+OOJ l.75E+OOI 
-1-.-1-0E ... 002 -1- -1-0E+oo2 
6.20E+OOI J,22E+OOI 
6.50E+OOI 6.50E+OOI 
-l-.61JE+OOI 3.lJ2E+OO! 
2.90E+002 2.90E+002 

-1-.50[-00] 
2.8UE+002 2.SOE+002 

1.12E-00l ➔.15E-002 

2.53E-IJOI 2 37E-OOI 
8YlE-OOI 8,08E-OOJ 
I.-I-OE-002 9.0IE-OtJ3 

lJ.65£-003 
2.7JE-002 l.20E-U02 

1.SOE-003 
3.-1-0E-OOJ 3.50£-003 
I 50E-002 I SIE-002 
5 2llE-1102 2.l8E-1H12 
8.89[-002 3.65E-IJU2 
7.l6E-Oo2 3.2-I-E-002 
9.27E-002 5.2.JE-002 
l.6-I-E-001 9.JJE-002 

.J.OOE-003 
2.15E-002 I.OOE-002 

UOE-003 
5.8-I-E-002 2.JSE-002 
-I-.OOE-001 1.7-1-E-OOI 

5.;7E+002 2.67E+002 
l.lJ2E-OOI I.OOE-001 
1.23E+OOO lJ.7-lE-001 
-l-.21E+002 3.77E+002 

____ F~• •~ll~u~re~Day Care Center Child 
Int:,ke Hazurtl C1111ccr 

-~ (n!_W½,.ttla)L~-~ Quotient Risk 
(Ne) _(~C~a~r) _______ ~ 

-l-.16E-008 
8.llOE-OOlJ 
l.60E-008 
8.00E-009 
-I-J>OE-0!19 
J J~E-008 
2.lJlE-008 
2.73£-008 

7 60E-OCl5 
IJ,SE-o0-1-

-I-.IHJE-00.J 

5 6CJE-007 

1.76E-OIJ3 
2.-1-SE-OO-I-

1.8-1-E-OO-I-

3.36E-no6 

I 36E-008 
6.00E-008 
2.fl8E-007 
3.56E-007 
2.86E-007 

8.60[-008 

2.3-I-E-007 
l.6UE-Oll6 

7.fJSE-007 
-1-.92£-006 

JAJE-!l]O 

J.-1-JE-Olll 

1.HE-1>09 

2.5>E-U05 
2.06E-005 
l 5!E-rn15 

2.13E-Olt5 

l.32E-005 
2.57E-005 

-I- 29E-ll06 

l.llE-005 

1.92E-008 
,U-1-E-oOS 
I -I--I-E-007 
2.-I-OE-009 

-l-.68E-009 

5.SJE-010 

3.69£-009 

I ooE-008 

-1-E-007. 
3£-{)()6 
2E-007 
lE-007 
2[-008 
)E-0116 
IE-OU7 
lE-0118 

2E-IJOJ 
3E-IJ03 

IE-003 

6E-Oo6 

-IE-0112 
6E-003 

5E-OOJ 

7E-003 

3E-OU-I-
IE-005 
JE-005 
6E-005 
JE-003 

IE-003 

2E-002 
JE-OU-1-

3E-003 
IE-003 

IE-OI I 

JE-012 

8E-11\ I 

2E-005 
2E-!Ul-l
lE-!I05 

2E-ll06 

JE-1>07 
2E-007 

3E-oo; 

8E-006 

SE-009 
JE-008 
5E-008 
2E-008 

SE-009 

lJE.no9 

SE-009 

lJE-ll08 

Future Day Care Center Adult 
Intake llazartl Cancer 

(mit/lqi;-ilay) Quotient Risk 

(~.£1_~ ~(.,cC,,-ar"-)---~-----~ 

.J.-1-6E-o09 
8 ;7E-olo 
1.71E-oo9 
8.5:'E-nin 
-1-2'JE-ol0 
3 fi1E-uo9 
J.12E-oo9 
2.lJ2E-1109 

8.1-1-E-OO(i 
I 80E-OIJ5 

6.rn>E-lJ08 

I RlJE-ou-1-
2.6r1E-rn15 

1.lJ7E-0115 

3.60E-007 

1.➔ 6E·OIJ9 

6.-l-3E-009 
2 23E-rn18 
3.81E-ou8 
3.<17E•!llJ8 

IJ . .:!IE-009 

2.50E-on8 
l.7\E·ll07 

8.23E-Oll8 
5.27E-Ull7 

SS'E-01\ 

8.5i'E-OI I 

3.6\E-O]O 

(,.-1-JE-Otl6 
5.l-1-E-1106 
J "~E-011(, 

5S:'E.J)D6 

3.3UE-Oll6 
6.-I-JE-n06 

l.lt7E-l1Cl6 

2.7lJE.006 

-1-.80£-009 
l.OSE-008 
J 60E-Oo8 
6.00E-010 

l.17E-IJ09 

l.-l-6E-lJ\0 

9 . .:!IE-OIO 

2 ;iOE-009 

-1-E-008 
JE-007 
1E-oo8 
IE-!!08 
2E-009 
-1-E-rnJ7 
2E-Oll8 
IE-!JIJ9 

2E-lHJ-I-
JE.JHi-1 

IE-!Jo-1-

6E-OIJ7 

5E-!JfJ3 
7E-UO-I-

5E.Jl0-I-

-1-E-1103 

7E-OO.J 

JE-005 
IE-006 
-1-E-006 
6E-006 
IE-oO.J 

2E-OO-I-

2E-OOJ 
JE-005 

JE-Oo.J 
IE-00.J 

2E-Ol2 

6E-OIJ 

2E-Ol 1 

5E-o06 
-I-E-lllJ5 
JE-11116 

-1-E-007 

7E-008 
5E-008 

SE-006 

2E-U06 

JE-009 
.JE-009 
lE-008 
-I-E-009 

2E-009 

2E-009 

IE-U09 

2E-ll08 

l.27E+OOJ -l-.79E+002 ZIJ~ -- -·- ---··-··-~-l_OUE-OUI_ .... N.~A_,___ _ ___.==""-------'=='-"-------"'-5.,,,os"'E'-"'"" 2E-U02 --~ -----~5.-1--IE-ll0.J --- --·--···-·· 2E_-n~o3~-----
T_otal l~~ard Q.!!_~_t~~11t_nnd Cancer Risk:_·~--- IE-OOI 2E-004 2E-002 6E-005 

Assum11tlons for Future oa,· Care fi;ter Chlltl A:~sum111ions for Future Duy Cure Center Adult 
CS= EPC Surface Onl>· CS-= EPC Surface Only 
IR= 100 mg soil/day IR= 50 mg so\Vday 
CF• IE-006 kg/mg CF a \E-006 kg/mg 
Fl = t unitlcss Fl = I unltlcss 
EF = 219 days/~ear EF-= 219 days/year 
ED= 3 vcnrs ED= 7 years 
BW= 15 kg BW= 70 kg 
AT(Nc)= 1095 clays AT(Nc)"' 2555 days 

N01C: Cells in this tab-\c_\\_c_rc_it_ltc_n_llo-11-,l-lv_\c_fl_b_la_nk_· d-11-, -,o-,-\a-,k-o_f_10-,-lcl-1,--d-a1-,.------"A'°T~(C=acr,)_• ____ =l
5=55

0 dn) 
5 

----- -AT (Carl = ·-·--- ~ 2=55
~;o~d=<a,~·s _____ ~ 

:--IA= lnfonmuiou not ti\ ailab\e. · -

04/20/01 

p:\plt\projecls\seneca\55971 ecc\Risk\SEAD-71 \Human\ingsoll.wk4 Page 3 of 4 
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TABLE B-13 
C..\LCl'L.-\TION OF INTAKE .-\ND RISK FRO~! THE INGESTION OF SOIL FOR SL\D-71 

CENTRAL TENDENCY (CT) 

Decision Document - SEADs-59 nnd 71 
Seneca Army Depot Acti~·lty 

Equation for lntakE! (fllQ/kg•daYf=- -cs X IRX ·cFX-FI. x-EF X Ep---· =--~----===-·--=== ·•-=--" 

BWxAT 
Variables (Assumptions for Each Receptor are Listed at the Bottom)· 
CS = Chemical Concentration in Soil. Calculated from Soil EPC Data 
IR = Ingestion Rate 
CF = Conversion Factor 
Fl= Fraction_ lngesJ~g 

EF = Exposure Frequency 
ED = Exposure Duration 
BW = Bodyweight 
_A"T:_= Ay_~({lgj119_D._tne_-c--~~- ~ 

·-- ~--·---- -

Equation for Hu.ard Quotient= Chronic Dail~ Intake rNcl,'Refercnce Dose 

Equation for Cancer Risk= Chronic Dail~ Intake (Can .1.: Slope F,tctor 
Equation for Total Lifetime Cancer Risk== Adult Contribution + Child Contribution 

04/20/01 

Oral 
RrD 

Care. Slo11c 
Oral 

EPC from 
Surface Soil ----ln-,,-,k-c ~R=esid_ent lA~~!~~r-·-···c\;;1t~iiiU"iTci"1;·· .. i.;i·t~1T.'C"-·-Re~s~i•~1·~"~

1 
~<C'c~c'/~~~~!r~d-~,-,.,-,trccitc-,,.~,;-,,,-, ~R=•'c;~!:

1
c.c:.~~n~t -

EPC from 
Totul Soib 

---·- __ (mg/k_g_-tlay) ----~- Quotient to Lifcllme ·--- ___ {1t1g/kg-1fayl _ Quotient to Lifetime Lifetime 
_______ (mg.-'kg-da1) __ (mg.:~g:<fa~J-1 ___ {n~g,lgl __ ·- (lllg/kgl -~-- (Ne) ___ (Car) __ ._____ . _ Ca.nccr Risk •·--_(Ne)____ __(Car}_, __ ~--- .Cancer Risk __ Cancer Risk_ 

\'olatilc Org\111ic.~ 
Tri.:hlorocthanc. J.1,1-

Bcnt.CllC 

Eth~ I bcn1.cnc 
\lcth)lcnc chloride 
St1rc11c 
T~trachlorocthcnc 
Toluene 
Total X~·lcncs 

Scmholtllilc Organics 
.:!-.\lclh~lrwphthulcnc 
.-\cc11,1phthcnc 
.-\cc1wphth)Jcnc 
Anthniccnc 
Bcn1.o(;i)anthrnccnc 
B1;111o[alp~rc11c 
Boc1110!bllluora11thc11c 
Bcn1.orghiJpcr~ lcnc 
Bcn1.o(k)Ouornnthc11c 
bis(2-Eth~ lhcx~ I lphthal.ite 
Cnrbu1.◊lc 
Chr;,scnc 
Di-n-bu!~ lphthalatc 
Dibe11z{u.h)anthrnccne 
Diben1.ofurnn 
Fluoranlhcne 
Fluorenc 
!ndcno(l.2.3-cdlpyrenc 
:-.:aphthalenc 
Phe1i.1n1hrenc 
Phenol 
P}rCllC 

Pc~tiddes 
-U-'-DDD 
-U'-DDE 
-U'-DDT 
n!pha-BHC 
alphu-Chlor<lane 
bcta-BHC 
deltn-SHC 
Dicldrin 
Endos11!fa11 l 
Endosulfon !I 
Endosulf;m s1tlfa1c 
Endri11 
Endrin :ildeh~dc 
Endrin kelone 
ga111111a-BHC' (Lind.incl 
gammu-Chlord,111c 
tlcptachlor 
Hcp1,1chlor epo1.:ide 
.\lc1ho1.:~chlor 

.\!cuds 
Lead 
~krr.:111;, 
Sck11hrn1 
Sodium 

2 OllE-!I02 
l.lHIE-00\ 
.<.rn>E-003 
l.OOE-!HIJ 
h !lllE-002 
2 IJOE-0II[ 
l lllIE-IHl2 
2 ODE-001 
2.lllJE+!JIJO 

.J..IUJE-IJ02 
(1 OllE-!H/2 

SA 
] /lllE-1101 

:-.JA 
,.-\ 
~.-\ 
SA 
NA 

NA 
:-.JA 

] IIOE-I!0] 
'IA 
NA 

.J..lHJE-!102 
.J. (HJE-01J2 

'IA 
.J.@E-<J112 

:--;A 
(i OOE-!IUI 

3.ll0E-0U2 

NA 
NA 

5 OOE-!HJ.j. 

N.A 
6 <HtE-005 

NA 

5 !/OE-005 
(i ll!JE-llOJ 
!!_rnIE-!HJ3 
6 !IOE-IJ03 
3.!JUE-00.J. 

NA 

3 rnJE-00.J. 
6II0E-005 
5 !lllE-00.J. 
l.J()E-005 
5.00E-OOJ 

S:\ 
SA 

2.911E-rnl2 
SA 

7.5I1E-rn)J 

\'A 
"\'A 
:--.;A 
:,-.;_.\ 

:-.JoE-rn11 
7 3!1E-ooo 
., 3!1E-Oi!l 

:-.A 
7.>IIE-rn)2 
I --l()E-OIJ2 
2.00E-IJ02 
7.JfJE-003 

SA 
"'.JOE+OOIJ 

SA 
'.\A 
NA 

7.JOE-001 
NA 
SA 
!'iA 
'1A 

2.-IOE-001 
3 .J.flE.()OI 
> . .J.oE-1II11 
6.JOE ... 000 

1 JoE+O!JO 
l.81JE+uon 

NA 
!.60E+OOI 

NA 
SA 
\A 
NA 
NA 
SA 

l.JoE+OlJO 
I JOE+IJ00 
.J..5oE+ooo 
9.IOE+OOO 

NA 

NA NA 
3.0llE-00.J. NA 
.5.IJOE-003 NA 

NA SA 

I n.J.E-002 
2 !l!IE-OU3 
.J..IIOE-003 
2 !JIIE.()(J) 
] oOE-003 
X . .J.~E-I!03 
7.29E-<JfJ3 
6.82E-003 

1.91lE+Olf] 
-L'.'.!!E+rnJ[ 
5.JoE-!Hll 
I nnE-rnJ~ 
UOE ... llU2 
I 2llE-Oll2 
~.X!IE-not 
6.2UE+0()] 
1.30E·HJ02 

7 70E ... u0] 
1.50E+002 
L.J.OE-001 
2.50E+OOI 
J S()E+OOI 
.J..--lllE-002 
6 20E ... OIJI 
6.50E+fJO[ 
.J..60E+tHJI 
2.90E-OU2 

2.80E+OfJ2 

1.12E-OOI 
2 53E-OOI 
8.>'JE-001 
l.--llJE-002 

3 .J.OE-UOJ 
I 51,E-002 
5.20E-0II2 
8 89E-no2 
7.J6E-002 
9.27E-002 
1.6.J.E-Ool 

2.15E-002 

5.8.J.E-002 
4.UflE-001 

5.57E+002 
I 92E-OOI 
UJE+ooo 

8.M,E-ooJ 
9.95E-noJ 
2 llOE-!!113 
.J..fHJE-003 
7.9--IE-@3 
I OOE-rnlJ 
9.55E-II0J 
8.2oE-Olf3 
8.80E-r!03 

2.87E-OOI 
.' 7CiE+OU! 
5.IOE-OIJ! 
!.llllE-!!IJ2 
[.511E+o02 
l 20E..-no2 
8 XnE ... rnII 
6.20E-I1ol 
].JOE+002 
I 5uE-!I02 
76JE+OOI 
I.SOE ... 002 
! . .J.oE-rnll 
~.50E+UIJI 
l."'5E+OOI 

.J. .J.oE-O(J2 
J 22E+Olfl 
6.5fJE+rlOI 
J.92E-uol 
2.\JOE+002 
.J..50E-(JU3 
2.8UbOU2 

➔.15E-on2 

2.J7E-OOI 
8.08E-lllll 
9 OIE-IJOJ 

9.65E-OU3 
l.20E-1102 
l.80E-110J 
J 50E-Oll3 
l 51E-oo2 
2 IXE-01!2 
J 65E-oo2 
> 2.J.E-002 
5.24E-Oll2 
9.33E-fl02 
.j. llOE-003 
l.OOE-002 
U.OE.flOJ 
235E-@2 
1.7.J.E-OOI 

2.67E+002 
I OOE-00[ 
9.7.J.E-OUI 

.J. 2 l E+o02 3 77E+OIJ2 

4 .. f,E-IJ09 
9 l6E-OIO 
l.SJE-009 
9 l6E-O]O 
.J. 58E-OIO 
3 'MJE-!109 
J.3.J.E-009 
J.12E-009 

8."'0E-006 
1.92E-rJ05 

6..J.IE-flllS 

2.0JE.OD.J. 
2.8.J.E-n05 

~ I IE-OIJ5 

l.28E-004 

3.84E-no7 

l.56E-fHJ9 
6.87E-009 
2.JSE-008 
.J..tI7E-UIJ8 
J.28E-ll08 

9.85E-009 

2 67E-008 
l.8JE-007 

8.79E-008 
5.63E-o07 

9 l6E-Ol 1 

6.8~E-rn16 
5.50E-I)fl6 
4 !1_1E-!1n11 

5.lJ5E-U06 

J 53E-IHI6 
6 87E-!106 

l I.J.E•ll!J6 

5.13E-009 
I 16E-008 
3.8.J.E-110-8 
6 41E-IJIO 

I 25E•ll09 

l.56E-OlfJ 

9.85E-OIU 

SE-008 
3E-01Ji 
2E-008 
2E-008 
~E-!J09 
.J.E-I1!J1 
2E-oos 
.:!E-0I19 

2E-Oll.J. 
3E·O!l--l 

5E-!JOJ 
"'E-IJO.J. 

5E-0Il.J. 

.J.E-003 

SE-Oll.J. 

3E-Ol>5 
IE-H!J6 
--IE-!HJ6 
:'E-IHl/1 
lE-OO.j. 

2E-OO.J. 

2E-OIJ3 
.J.E-IJ05 

>E-004 
IE-On.J. 

~E-UD 

8E-W16 

2E-oo6 

IE-()1)9 
4E-009 
IE-11us 
4E-O!l9 

2E-rnI9 

2E-llll9 

IE-Oil') 

2E-OIJ8 

.J. .J.4E-Oo8 
~ 55E-rnl9 
1.-1E-!J1!8 
8 55E-O!J9 
.J. 2"'E-no9 
11,11E-rn18 
3 12E-Il(J8 
2.91E-W>8 

8 I ~E-IH/5 
1.8()E-M--I 

5.98E-rn17 

I 88E-rn13 
2 65E-Oo.J. 

I 97E-IlO.J. 

I 2llE-!JOJ 

I .J.5E-f!!J8 
6-IIE-!108 
~ 22E-rnJ7 
::'-.80E-11oi' 
J 116E-rn17 

9.l9E-WJ8 

2 51JE-oo7 
J.-:'IE-!m6 

8.21E-007 
5 26E-<m6 

2.HE-II1II 

l.8JE-!HJ5 
IA-:'E-005 
j 11-[.!IIJ) 

l 59E-005 

') .J.OE-006 
IJDE-005 

:, 05E-!HI6 

u~E-008 
3.09E-ll08 
I IJ2E-007 
I .. lE-009 

.J..15E-!ll<J 

2.63E-009 

7.UE-009 

.J.E-rni7 
>E-1J!16 
2E-<I0i 
!E-0IJ7 
2E-nnx 
--IE-1J1I6 
2E-007 
IE-008 

2E-I)!!3 
>E-!11>3 

IE-1)<1_1 

5E-WJ3 

-IE-002 

:1-E-!Hl.j. 
IE-005 
.J.E-@5 
r,E-005 

lE-IJ03 

2E-tHJJ 

2E-OIJ2 
3E-004 

3E-OOJ 
IE-003 

5E-IIJ l 

IE-t/05 
JE-lll!.J. 
XE-IHl(1 

JE-flU6 

:!E-007 
JE-007 

2E-oo5 

6E•OtJ6 

JE-009 
IE-008 
JE-rn18 
IE-1J08 

f1E-ll09 

JE-009 

CiE-uos 

Z~ic J.l)OE-001 :-.JA -- ---·-------~--~ _1.27E ... 003 _____ .J..79E+lJO~--. 5.82E-~JO.J. ·--·- -· 5 .J.3E-IJ_o3 _ 

SOie~ Cells in this !able 11cre intentionally 1Cn blank due 10 a lack-of to:dclty du\ll 
NA=o [nfornrntion 1101 ;11ailab!c. 

p:\pit\projects\seneca\s5971 ecc\Risk\SEAD· 71 \Human\ingsoll. wk4 

_______ ~- _______ . ~ 2E-002_ 6E-005 2E-00I 2E-~QL. 
A~sun111tio11s fur Future Re~ldent (A-dull) ·------· ·-·--- :.\.ssum11tion; nlr Future Resitlcnt (Chiltl) 

CF a I E-006 kg/mg CF= I E-006 kg/mg 
EPC Surface Only CS = EPC Surface Onh 

70 kg BW = 15 kg . 
50 mg soil/da} JR= lllO mg soil/da) 

I unitlcss Fl"' I unltlcss 
23.J. days/year EFa 

ED::: 7 ~cars ED" 
AT(NcJ= 
AT!Car>= 

2 1cars 
73U days 

.l.t~5~ _ 
AT(Nc)= 2555 da)s 

_____ AT!C.ir)= ______ 25.5:SO_dais 

IE-01 I 

2E-lllJ5 
JE-00--1 
IE-I11I5 

2E-O!J6 

::'-E-II05 

8E-oo6 

5E-U09 
IE-008 
SE-II08 
IE-nos 

sE-0I19 

9E-!I1!9 

SE-009 

<JE-O!J8 

2E-00~ 
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TABLE B-14 
CALCULATION OF ABSORBED DOSE AND RISK FROM DERMAL CONTACT TO SOIL 

REASONABLE MAXIMUM EXPOSURE (RME) - SEAD-71 
Decision Document - SEADs-59 and 71 

Seneca Army Depot Activity 

Based on a lack of toxicity data (i.e. dermal Rills, carcinogenic slope factors, and absorbtion factors 
for the analytes detected) risks from this pathway were not quantified. 

,..-., 
:\pit\projects\sen/ ·71ecc\Risk\SEAD-71\Human\dermsoil.wk4 r"· 

U4/LU/Ul 

·~ 



TABLE B-15 
CALCULATION OF ABSORBED DOSE AND RISK FROM DERMAL CONTACT TO SOIL 

CENTRAL TENDENCY (CT) - SEAD-71 
Decision Document - SEADs-59 and 71 

Seneca Army Depot Activity 

Based on a lack of toxicity data (i.e. dermal RtDs, carcinogenic slope factors, and absorbtion factors 
for the analytes detected) risks from this pathway were not quantified. 

:\pit\projects\seneca\s5971ecc\Risk\SEAD-71\Human\dermsoil.wk4 

U4J«::UJUI 



TABLE B-16 
CALCULATION OF INTAKE AND RISK FROM INHALATION OF GROUNDWATER (WHILE SHOWERING) 

REASONABLE MAXIMUM EXPOSURE (RME) - SEAD-71 

p:\pit\projects\sr 5971ecc\Risk\SEAD-59\Human\inhgw.wk4 

Decision Document - SEADs-59 and 71 
Seneca Army Depot Activity 

Based on a lack of toxicity data (i.e. inhalation Rills and carcinogenic slope factors 
for the analytes detected) risks from this pathway were not quantified. 

,-,_ 
~ 



TABLE B-17 
CALCULATION OF INTAKE AND RISK FROM INHALATION OF GROUNDWATER (WHILE SHOWERING) 

CENTRAL TENDENCY (CT) - SEAD-71 

p:lpitlprojects\seneca\s5971ecc\Risk\SEAD-59\Humanlinhgw.wk4 

Decision Document - SEADs-59 and 71 
Seneca Army Depot Activity 

Based on a lack of toxicity data (i.e. inhalation RfDs and carcinogenic slope factors 
for the analytes detected) risks from this pathway were not quantified. 



~ 

TABLE B-18 
CALCllLATION OF INTAKE AND RISK FROM THE INGESTION OF GROUNDWATER- SEAD-71 

REASONABLE MAXIMUM EXPOSllRE (RME) 

,,Equation for Intake (mg/kg-day)= CW x IR x EF x ED 
'. ~x~ 
ilvariables (Assumptions for Each Receptor are Listed at the Bottom): 
if CW =-- Chemical Concentration in Groundwater. from Groundwater EPC' Data 
\!IR..::: Ingestion Rate 
\! EF = E~xposure Frequency 

Decision Document - SEADs-59 and 71 

Seneca Army Depot Activity 

El)-:: Exposure Duration 
Bw,,Bodyweight 
AT:c.Averaging Time 

Equation for llazanl Quotient-=- Chronic Daily lntakt! (Nc)/Rd'ert!nce Dosi.: 

Equ,1tion for Cancer Risk;., Chronic Daily Intake (Car) x Slope Factor 

04/20/01 

Oral Care. Slope EPC I Current Site Worker Future Industrial Worker I Future Construction Worker 
Analyte I RID Oral Groundwater I 

! 
(mg/kg-day) (mg/kg-day)-1 (mg/liter) 

( Metals 
I.OOE+OOO 1.97E+OOI !Aluminum NA 

Beryllium 5.00E-003 4.30E+o00 8.80£-004 
Chromium 5.00E-003 NA 3.31£-002 
Cobalt 6.00E-002 NA 2.21£-002 

1
Copper 4.00E-002 NA 1.61E-002 

1

1 lron 3.00E-001 NA 3.SIE+OOI 
\Lead NA NA l.72E-002 
\ Manganese 5.00E-002 NA l.68E<OOO 
;Ml-1-ctuy 3.00E-004 NA 
\ Nickel 2.00E-002 NA 4.94£-002 
isetenium 5.00E-003 NA 
I sodium NA NA 
iYanadium i 7.00E-003 NA i 2.57£-002 
]Zinc I 3.00E-001 NA I 9.73E-002 

I 

!Total Hazard Quotient and Cancer Risk: 

Note: Cells in this table \~ere intentionally left blank due to a lack of toxicity <lata. 
NA--- lnfonnation not available. 

p:lpitlprojects\se7-_5971ecc\Risk\SEAD-71\Human\inggw.wk4 

Intake 
(mg/kg-day) 

Hazard 
Quotient 

(Ne) I (Car) 

Ingestion of 
Groundwater 

Not A1,plic-.ible 
for Current 
Site Worker 

Cancer 
Risk 

,,,-...__ 

Intake I Hazard I Cancer 
( m~/kg-day) I Quotient I Risk 

(Ne) ! (Car) i 

3.86E-OOI 4E-OOI 
1.72E-005 "6. ISE-006 3E-003 3E-005 
6.48E-OO-I I IE-001 
4.32E-OO-I ?E-003 
3.ISE-004 SE-003 
6.87E-OO! 2Et000 

' 3.29E-002 7E-OOI 

9.67E-OO-I 5E-002 

5.03£-004 71:-002 
I.<JOE-003 C>E-003 

4E+000 3E-005 
Assumptions for Future Industrial Worker 

IR 2 liters/day 
EF 250 days/year 
ED 25 years 
BW 70 kg 
AT(Nc) 

AT(Car) 

9125 days 
25550 days 

I 
Intake 

I 
Hazard ! 

(mg/kg-day) Quotient 
(Ne) I (Car) I 

! 

Ingestion of 
Ground water 

Not Applicable 
for Future 

Construction \Vorker 

\ 

i Cancer 

I Risk 

Page 1 of 3 
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TABLE B-18 
CALCULATION OF INTAKE AND RISK FROM THE INGESTION OF GROllNDWATER-SEAD-71 

REASONABLE MAXIMUM EXPOSURE (RME) 
Decision Document - SEADs-59 and 71 

Seneca Army Depot Activity 

')4/20/01 

[!Equation for Intake (mg/kg-day)~ C'W x IR x EF x ED 

I
: BWxA1 Equarion for llazard (Juorient ~ Clmmic Daily lnrakc (Nc)/RciCrcncc Dose 
,!Variabks (Assumptions for Each Receptor are Listed at the Bottom): 
!iCW = Chemical Concentration in Groundwater, from Groundwater EPC' Data 
j) IR= Ingestion Rate 
11 EF ::. Exposure Frequency 

Metals 
Aluminum 
Beryllirnn 
Chromium 
Cobalt 
Coppt!'r 

Iron 

Analyte 

Lead 
Manganese 
Mercury 
Nickel 
Selenium 
Sodium 
Vanadirnll 
Zinc 

Oral 
RID 

(mg/kg-day) 

I.0E+000 
5.0E-003 
5.0E-003 
6.0E-002 
4.0E-002 
3.0E-001 

NA 
5.0E-002 
3.0E-004 
2.0E-002 
5.0E-003 

NA 
7.0E-003 
3.0E-001 

Care. Slope I EPC j 

Oral Groundwater : 

(mg/kg-day)-1 (mg/liter) 

NA l.97E+00I 
4.3E+000 8.S0E-004 

NA 3.3 I E-002 
NA 2.2 I E-002 
NA I.61E-002 
NA 3.5JE+00I 
NA l.72E-002 
NA I.68E+000 
NA 
NA 4.94E-002 
NA 
NA 
NA 
NA 

2.57E-002 
9.73E-002 

Total Hazard Quotient and Cancer Risk: 

Nott:: Cells in this table: were intentionally left blank due to a lack of toxicity data. 
NA- Infonnatiol1 not available. 

p:\pit\projects \seneca \s5971 ecc\Risk \S EAD-71 \Hum an linggw .wk4 

ED·· Exposure Duration 
BV./"'Bodywcight 
AT0-"Averaging Time 

Future Tresspasser Child 
Intake I Hazard i 

( mg/kg-d,iy) I Quotient : 

(Ne) ! (Car) I 

Ingestion of 
Groundwater 

Not Applicable 
for Future 

Tresspasser Child 

Cancer 
Risk 

Equation f(Jf Cancer Risk -c- Chronic Daily Intake (Car) x Slope Factor 

Future Day Care Center Child 
Intake i IJaz;1rd 

(m::!/kg-d~1y) Quotient 
(Ne) I (Car) 

9.00E-00 I 
1 4.02E-005 

1.51 E-003 
1.0IE-003 
7.35E-00-l 
I.60EHl00 

7.67E-002 

2.26E-003 

I.I 7E-003 
4.44E-003 

3.HE-006 
9E-00J 
8E-003 
3E-00J 
2E-002 
2E-002 
SE; 000 

2Ef000 

IE-001 

2E-00I 
IE-002 

8E+OOO 

Cancer 
Risk 

IE-005 

IE-005 
[ Assumptions for Future D-:ty Care Center Child 
1 IR I liters/day 
1 EF 250 days/year 

ED 6 years 
BW 15 kg 

,AT(Nc) 2190 days 
[AT(Car) 25550 days 

Future Day Care Center Adult 
Intake i Hazard / Cancer 

(mg/kg-day) Quotient ; Risk 
(Ne) [ (Car) 

3.86E-00 I 4E-00J 

I.72E-005 6.15E-006 3E-003 3E-005 
6.48E-004 IE-001 
4.32E-004 71:-003 

3. ISE-004 81:-003 
6.87E-001 2EHJ00 

3.29E-002 7E-00J 

9.67E-004 5E-002 

1 5.03E-004 7E-002 
I .90E-003 6E-003 

I 4E+OOO JE-005 

IIR. 
Assumpti~ns for Future Day Care Ce~ter Adult 

iEF
iED 
•BW-

iAT(Nc)' 
j AT (Car)~ 

2 liters/day 
250 days/year 

25 years 

70 kg 
9125 days 

25550 days 

Page 2 of 3 



1 Equation for Intake (mg/kg-day) = 

TABLE B-18 
CALCllLATION OF INTAKE AND RISK FROM THE INGESTION OF GROllNDW ATER - SEAD-71 

REASONABLE MAXIMUM EXPOSllRE (RME) 
Decision Document - SEADs-59 and 71 

Seneca Army Depot Activity 

CWxlRxEFxED 
Equation for Ha:.r.ard Quotient:.: Chronic Daily Intake (Nc)/Refon:nce Dose BWxAT 

\,Variables (Assumptions for Each Receptor are Listed at the Bottom): 
1: CW= Chemical Concentration in Groundwater, from Groundwater E ED=Exposure Duration 
;,IR= Ingestion Rate BW=Bodyweight 

Equation for Contribution to C'am::i:r Risk-= Chrnnic Daily Intake (Car) x Slope Factor 
Equation frlr Total Lil~time Cancer Risk-'- Adult Contribution -l Child Contribution 

1!EF = Exposure Frequency AT=Averaging Time 

Analyte 

I Metals 

Oral 
RID 

Care. Slope 
Oral 

(mg/kg-day) (mg/kg-day)-! 

iAiuminum I.OE+OOO NA 
! Beryllitun 5.0E-003 4.3HOOO 
i Chromium 5.0E-003 NA 
I Cobalt 6.0E-002 NA 
: Copper 4.0E-002 NA 
1 Iron 3.0E-00 I NA 
Lead NA NA 
Manganc:se 5.0E-002 NA 
Mercury 3.0E-004 NA 
Nickel 2.0E-002 NA 
Sdenium 5.0E-003 NA 
Sodium NA NA 
Vanadium 7.0E-003 NA 
Zinc 3.0E-00 I NA 

Total Hazard Quotient and Cancer Risk: 

I EPC ' 
l
1 

Groundwater : 

I 
(mg/liter) 

l.97E!OOI 
8.&0E-004 
3.3 I E-002 
2.21 E-002 
l.61E-002 
3.511:➔ 001 

l.72E-002 
l.68E+.OOO 

4.94E-002 

2.571:-002 
9.73E-002 

R~iden~ (Adnlt) 
Intake 

(mg/kg-day) 
(Ne) ] (Car) 

I 
5.40E-00 I i 
2.-llE-005 \ 8.27E-006 
9.07E-004 ] 
6.05E-004 ! 
4.4 IE-004 
9.62E-OOI 

4.60E-002 

U5E-003 

7.04E-004 
2.67E-003 

Hazard 
Quotient 

5E-OOI 
5E-003 
2E-00I 
IE-002 
IE-002 
3EIOOO 

<JE-001 

7E-002 

IE-001 
%-003 

·1· -{~ontribution 

I 
to Lifetime 

( · anccr Risk 

I 
\ 4E-005 

! 

BW= 
I 

, 5E+U00 
Assumptions for Resident (Adult) 

70 kg 

4E-0U5 

IR= 

iEF= 
;ED= 
AT (Ne)= 

jAT (Car)= 

2 litc:rs/day 
350 days/year 

24 yi::ars 

8,760 days 
25,550 days 

Note: Cells in this table were intentionally left blank due to a lack of toxicity data. 
NA= Information not available. 

p:\pit\projects\sen~971ecc\Risk\SEAD-71\Human\inggw.wk4 .,,-.,_, 

Intake 
(mg/kl(-day) 

Resident (~l!ild) 
j Hazard i --(~ontributi~n 

(Ne) (Car) 
\ Quotient 

l.26E+OOO 
5.631:-005 
2.12E-003 
l.41E-003 
1.03E-003 
2.24E!OOO 

r l.07E-OOI 

3.161:-003 

1.641:-003 
, 6.22E-003 

'BW= 
,IR= 

iEF= 
ED= 
AT (Ne)= 
AT (Car)= 

4.82E-006 
IE>OOO 
IE-002 
4E-OOI 
21:-002 
3E-002 
7EHl00 

2E!OOO 

21:-001 

21'-001 
21:-002 

lE+00I ; 
Assumptions for Resident (Child) 

15 kg 
I liters/day 

350 days/year 
6 years 

2.190 days 
25,550 days 

to Lifetime 
Cancer Risk 

2E-005 

2E-005 

Resident 
Total 

Lifetime 
Cancer Risk 

6E-005 

6E-005 

04/20/01 
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TABLE B-19 
CALCULATION OF INTAKE AND RISK FROM THE INGESTION OF GROUNDWATER 

CENTRAL TENDENCY (CT) 

Equation for Intake (mg/kg-day)~ cw X [RX EF X ED 
BWxAT 

Variables (Assumptions for Each Rec.;ptor are Listed at the Bottom): 
C'W =- Chemical Concentration in Groundwater, from Groundwater EPC Data 
IR = Ingestion Rate 

EF = Exposure Frequency 

Decision Document - SEADs-59 and 71 
Seneca Army Depot Activity 

ED=Exposure Duration 
BW~Bodyweight 
AT-=-,Averaging Time 

Equation for Hazard Quotienl _c_ Chronic Daily Intake (Nc)/Refrrencc: Dose 

EqL1ation fix Cancer Risk - Chronic Daily Intake (Car) x Slope Factor 

4/20/01 

Oral Care. Slope EPC I Current Site Worker Future Industrial Worker Future Construction Worker 
Analyte RID Oral 

i 
(mg/kg-day) (mg/kg-day )-1 

I 

!Metals 
Aluminum l.OOE+OOO NA 
Bcf)1llium 5.00E-003 4.30E+OOO 
Chromium 5.00E-003 NA 
Cobalt 6.00E-002 NA 
Copper 4.00E-002 NA 
Ir-on 3.00E-001 NA 
Lead NA NA 

1Mang:.mcsc 5.00E-002 NA 
1Mcrcmy 3.00E-004 NA 
I Nickel 2.00E-002 NA 
[ Selenium 5.00E-003 NA 
1Sodium NA NA 
Vanadium 7.00E-003 NA 
Zim.:: ; 3.00E-00 I NA 

Total Hazard Quotient and Cancer Risk: 

Groundwater i 
I 

(mg/liter) ! 

l.97£+001 
8.SOE-004 

3.3 I E-002 
2.21E-002 

l.61E-002 
3.51E+OO! 
1.72E-002 
l.68E➔ OOO 

4.94E-002 

2.57E-002 
9.73E-002 

i 
Note: Cdls in this table were intentionally left blank due to a lack of toxicity data. 
NA·-- Infi.mnation not available. 

p:\pit\projects\seneca\s5971ecc\Risk\SEAD-71\Human\inggw.wk4 

Intake 
(mg/kg-day) 

Hazard 
Quotient 

(Ne) [ (Car) 

Ingestion of 
Groundwater 

Not Applicable 
for Current 
Site Worker 

Cancer 
Risk 

Intake llazard 
(mg/kg-day) Quotient 

(Ne) ! (Car) 

i 3.38E-OO I 3E-OOI 
1.5 IE-005 1.51E-006 3E-003 
5.67E-004 IE-001 
3.79E-004 6E-003 
2.76E-004 7E-003 
6.02E-OOI 2Elll00 

2.88E-002 ! 6E-OOI 

8.47E-OO-l 41:-002 

4.4 IE-00-l 6E-002 
l.67E-003 6E-003 

3I•:+ooo i 
Assumptions for Future Industrial Worker 
: IR 2 liters/day 
' EF 219 days/year 
ED 7 years 
BW 70 kg 
AT (Ne) 2555 days 

AT (Car) 25550 days 

C:mcer 
Risk 

6E-006 

6E-006 

Intake ! llazard ' 
(mg/kg-day) ' Quotient 

(Ne) [ (Car) 

Ingestion of 
Groundwater 

Not Applicable 
for Future 

Construction Worker 

Cancer 

Risk 

Page 1 of 3 
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TABLE B-19 
CALCULATION OF INTAKE AND RISK FROM THE INGESTION OF GROUNDWATER 

CENTRAL TENDENCY (CT) 

]!Equation for Intake (mg/kg-day)= 

,· 
cw X iR X EF X El) 

BWxAT 
ii Variables (Assumptions for Each Receptor are Listed at the Bottom}: 
IIC'W c..:; Chemical Concentration in Groundwater. from Groundwater EPC' Data 

1!IR = Ingestion Rate 
!!EF =- Exposure Frequency 

Analyte 

i 
I Metals 
I Aluminum 

I Beryllium 

iC'hromium 
1Cobalt 
!Copper 
I Iron 
Lead 
Mang:.mCSt! 
Mercury 
Nickel 

!Selenium 

I Sodium 
i Vanadium 
1Zinc 
I 
I 

Oral Care. Slope 
RID Oral 

(mg/kg-day) (mg/kg-day)-1 

I 
I.OE+OOO 

I 
NA 

5.0E-003 4.3E+OOO 

5.0E-003 NA 

6.0E-002 NA 
4.0E-002 NA 
3.0E-001 NA 

NA NA 
5.0E-002 NA 
3.0E-004 NA 
2.0E-002 NA 
5.0E-003 NA 

NA NA 
7.0E-003 NA 
3.0E-001 NA 

!Total Hazard Quotient and Cancer Risk: 

I 
! 
I 
I 

I 

EPC 
Groundwater 

(mg/liter) 

I.97E+OOI 
8.80£-004 

3.31E-002 

2.21E-002 
1.61 E-002 

3.51E+-001 
I.72E-002 

I l.68E+OOO 

I 4.94E-002 

2.57E-002 
9,73£-002 

Note: Cells in this table wert::: intentionally left blank due to a lack of toxicity data. 
NA- 0 lnfonnation not available. 

p:\pit\projects\sen~971 ecc\Risk\SEAD-71\Human\inggw. wk4 

Decision Document - SEADs-59 and 71 
Seneca Army Depot Activity 

Equation fi.)r llazard Quotient= Chronic Daily lntakt! (Nc)/Refon.::nce Dose 

ED-:cExposun: Duration 
BW:..:.Bodywcight 
AT=-·Averaging Time 

Future Tress passer Child 
Intake I Hazard i 

(mg/kg-day) Quotient 

(Ne) I (Car) 

lng1...-stion of 
Groumlwater 

Not Applicable 
for Future 

Tresspasser (:hild 

Equation for Cancer Risk :c.- Chronic Daily Intake (Car) x Slope Factor 

Cancer 
Risk 

Future Day Care Center Child 
1-ntake 1

1 

Hazard !! Cancer 
(mg/kg-day) Quotient j Risk 

(Ne) I (Car) I 

7.88E-OO I 8E-OOI 
3.521:-005 l.5 IE-006 7E-003 6E-006 
I.32E-003 3E-OOI 

! 8.8-IE-00-1 IE-002 

------

6.4-IE-00-1 2E-002 
I .40El 000 5E ➔ 000 

6.72E-002 IE1000 

1.98E-003 IE-001 

l.0.1E-OO., IE-001 
3.89E-003 

1 
IE-002 

! 7E+000 ! 6E-006 
Assumptions for Future Da}' Care Center Child 

IR 
EF 
ED 
BW 

AT(Nc)· 
AT(Car)-

I liters/day 
2 I 9 days/year 

3 years 
15 kg 

1095 clays 
25550 days 

Future Day Care Center Adult 
Intake / llazar<I I Cancer 

(mg/kg-day) I Quotient 
I 

Risk 

(Ne) I (Car) I 

I 3.~8E-OOI 
, I.) llo-005 

5.67E-004 

3.79E-004 
2.76E-004 
6.02E-OOI 

i 2.88E-002 

8.47E-004 

' 
4.41E-004 i 
l.67E-003 ] 

I 

1.5 IE-006 
3E-OOI 
3E-003 

IE-001 

6E-003 
7E-003 
2Et000 

6E-OOI 

4E-002 

6E-002 
6E-003 

I i 3E+000 

6E-006 

6E-006 
Assumptions for Future Day C:ue Center Adult 

IR - 2 litasl<lay 
EF - 2 I 9 <lays/year 
ED 0- 7 years 

13W 0 

AT(Nc)
AT(Car)-

70 kg 

2555 days 
25550 days 

Page 2 of 3 .. --< 



TABLE B-19 

CALCULATION OF INTAKE AND RISK FROM TIIE INGESTION OF GROUNDWATER 
CENTRAL TENDENCY (CT) 

Decision Document - SEADs-59 and 71 

Seneca Army Depot Activity 

l

jEquation for Intake (mg/kg-day)= CW x IR x EF x ED 
I BWxAT 
:!variables {Assumptions for Each Receptor are Listed at the Bottom): 

Equation for J la;r""1.rd ()uotient ·. Chronic Daily Intake (Nc)/Rdt!rence Dose 

1:cw = Chemical Concentration in Groundwater, from Groun ED=Exposure Duration 
l!IR = Ingestion Rate BW=Bodyweight 
i[EF = Exposure Frequency AT=Averaging Time 

Equation for ConLribution to C<.mct:r Risk Chronic Daily Intake (Car) x Slope Factor 
Equation for Total Lifotime Cancer Risk '-- Adult Contribution t Child Contribution 

Analytc 

Metals 
Alumimnn 
Beryllium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Manganese 
Mercury 
Nickel 
Sdenium 
Sodium 

[Vanadium 
:zinc 
I 

Oral 
RID 

(mg/kg-day) 

I.OE➔ OOO 

5.0E-003 

5.0E-003 

6.0E-002 
4.0E-002 
3.0E-001 

NA 
5.0E-002 
3.0E-004 
2.0E-002 
5.0E-003 

NA 
7.0E-003 
3.0E-001 

Care. Slope EP(' 
Oral Groundwater 

(mg/kg-day)-! (mg/liter) 

NA 
4.3E+OOO 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.97E➔ OOI 

8.SOE-004 
3.3 IE-002 

2.21E-002 
1.61 E-002 

3.51Et00 I 

l.72E-002 
l.68EHJOO 

4.94E-002 

2.571:-1102 
9.73E-002 

iToml llv.,d Q"otioo, ••d Caom R;,k 

I 

gesi<lent (Adult) 
Intake 

(mg/kg-day) 
(Ne) ' (Car) 

2.53E-OOI 
I. 13E-005 

4.24E-004 

2.83E-004 
2.06E-004 
4.50E-OOI 

2.15E-002 

6.331:-004 

3.30E-004 

l.25E-003 

1.13E-006 

I Hazard 
Quotient 

3E-OOI 
2E-003 
SE-002 

5E-003 
5E-003 
2EHJOO 

4E-OOI 

3E-0112 

5E-002 
4E-003 

2E+000 

·1 Contribution 

i to Lifetime 
I Cancer Risk 

5E-006 

SE-006 

BW 
Assumptions for Resident (Adult) 

70 kg 
JI{ 

EF 
ED 

:AT(Nc)• 
,AT(Car)' 

I .4 liters/day 
234 days/year 

Note: Cells in this table were intentionally left blank due to a lack of toxicity data. 
NA= Information not available. 

7 years 
2,555 days 

25.550 days 

p:\pit\projects \seneca \s5971 ecc\Risk\SEAD-71 \Human \inggw. wk4 

Residen~ (Chile!) 
Intake I lfazard 

(mg/kg-day) Quotient 
i Contributi~11 1 
1 to Lifetime 1 

Resident 
Total 

Lifetime 
(Ne) ' (Car) Cancer Risk I Cancer Risk 

6.23E-OOI 
2.78E-1105 

I .05E-003 
6.'i'IE-1104 
5.ll'!E-004 
I.I JEtOOO 

5.3 IE-002 

I .56E-003 

8. 13E-004 
3.IISE-1103 

:I3W 
,IR•· 
FF 

.ED 
1AT(Nc) 
,AT(Car) 

7.'ISE-0117 
6E-OOI 
6E-003 
2E-OOI 

IE-002 
IE-002 

4HOOO 

IE+OOO 

8E-002 

IE-001 
IE-002 

3E-006 

] 6E+000 3E-006 
Assumptions for Resident (Child) 

15 kg 
0.74 liters/day 
2.34 day:-i/year 

2 years 
730 days 

25.550 days 

8E-006 

SE-006 

'14/20/01 
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TABLE B-20 
CALCULATION OF INTAKE AND RISK FROM DERMAL CONTACT TO GROUNDWATER (WIIILE SHOWERING) 

REASONABLE MAXIMUM EXPOSURE (RIVIE)- SEAD-71 

'!Equation for lntake(mg/kg-day) = 

I 

11 
I, 

DA X SA X EF X ED 
BWxAT 

ii V ariablt..-s (Assumptions for Each Receptor are Listed at the Bottom); 
ii DA '-- Absorbed Dose per Event 
ii SA - Surface Area Contact 

ED "" Exposure Duration 
BW ""' Bodyweight 

llEF ·. Exposure Frequency AT ""' Averaging Time 

i 

I Metals 
;Aluminum l Beryllium 
:C'hromrnm 
Cobalt 
Copper 
Iron 

Lead 
Manganese 
Mercury 
Nickel 
Selenium 
Sodium 

Analyte 
Derm:d 

RID 

(mg/kg-day) 

NA 
5.00E-005 
1.00E-004 

NA 
2.40E-002 
3.00E-001 

NA 
1.50E-003 
3.00E-006 
8.00E-004 
4.50E-003 

NA 

\

Vanadium 7.00E-005 
Zinc 7.50E-002 

I Total Hazard Quotient and Cancer Risk: 
! 

C:;1rc. Slope Permeability 
Dermal Coefficient 

Kp 

(mg/kg-day)-! (cm/hr) 

NA I 00E-003 
4.30E+cJ02 l .00E-003 

NA 2.00E-003 
NA 4.00E-003 
NA 1.00E-003 
NA i.00E-00.1 

NA i.00E-003 
NA i.00E-003 
NA l.00E-003 
NA l.00E-003 
NA 1.00E-003 
NA l.00E-003 
NA 1.00E-003 
NA 6.00E-003 

Note: Cells in this t;:1ble were intentionally left blank due to a lack of toxicity data 
NA= Information not available. 

.r..r~-

p:\pitlprojects\sen~ . 71 ecc\Risk\SEAD-711Human\DERMGW.WK4 

Tau 

(hours) 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Decision Document - SEADs-59 and 71 

Seneca Army Depot Activity 

Equation for Absorbed Dose pi.::r Event (DA)· 

r," r , ET 

;: For organics: 
(

. --· ... 

DA - :!Kp • ('W ~--,--~CF 

: For inorganil."S: DA · Kp xCW x ETx CF 

Ii Kp c- Permeability Cocflicient 
:!cw"= EPC Cdcnn 
1, 

.! ET -=- Exposure Time 

CF ~ Conversion Factor 

. Fut_u_re. Jl,j!Side_nt (A~11lt) 

Equation for Hazard Quotient,__ Chronic D.1ily Intake (Nc)/Rcfcrcnce Dose 

Equation for Contribution to Cancer Risk--=- Chronic Daily Intake (Car) x Slope Factor 
Equation for Total Lifetimi.: Cancer Risk ""' Adult Contribution -t Child Contributirnl 

Future Resident (Child) EPC 
Groundwater 

Absorbed 
Dose/Event Intake ! Haz.,rd : Contribution (m:~:::~~;- --------- ···r···~!~:~:~1 l Contribution 

to Lifetime 
Can<:er Risk 

Resident 
Total 

l,ifetimc

Cmu.·erRisk (mg/liter) (mg-cmi/event} 

I 97EHl01 4,93E-006 

8.S0E-004 2.20E-0I0 
3 311'-002 U,6E-008 
2.21 E-002 2.21 E-008 

: 1.61E-002 4.0JE-009 

! 
3.51E+00I 8.78E-006 

I.72E-002 4.30E-009 
I 1.68E+000 4.WE-007 

4.94E-002 l.24E-008 

2.571'-002 

I 
6.4.lE-009 

<J.73E-002 l .46E-007 

(mg/kg-day) Quotient lo Lifetime 
(Ne) I (Car) Cau~er Ri.-.k 

6.93E-008 2..18E-008 IE-00.1 IE-005 
5.21 E-006 SE-002 

l .27E-006 SE-005 
2.761:-003 9E-003 

l.32E-004 lJE-002 

3.89E-006 SE-003 

l 2.02E-006 i 3E-002 
4.60E-005 6E-004 

2E-00I IE-005 
Assumptions for Futon• Resident (Adult) 

CF • o 001 l/cm3 
BW - 70 kg 
SA ~ 23.000 cm:?. 
ET 0.25 hour.si<lay 
EF 350 Jays/year 
EIJ 
AT{Nc) .. 

_AT(('ar) 

_.,-...._ 

24 Yl!:.lfS 

8,7Ml days 

25.550 days 

(Ne) ! (Car) ' 
! 

l.29E-007 l.l lE-008 3E-003 
9.71E-006 IE-001 

2.36E-006 IE-004 
5.lSE-003 2E-002 

2.46E-004 2E-00I 

7.25E-006 9E-003 

3 77E-006 5E-002 i 
8.57E-005 IE-003 I 

I 

SE-006 

3E-001 [ 5E-006 
Assumptions for Futur-e Resident (Child) 

[CF·" 
:BW 
,SA· 
ETC 

1EF 
1ED 
:AT{Nc) -
:AT(Car) -· 

o 001 l/cm3 
15 kg 

9,180 cm2 
0.25 hours/day 
3 50 days/year 

6 years 
2,190 days 

25.550 days 

IE-005 

IE-0os· 

. ....-.....,.,, 
,ge 1 of1 



TABLE B-21 
CALCULATION OF INTAKE AND RISK FROM DERMAL CONTACT TO GROUNDWATER (WIIILE SHOWERING) 

CENTRAL TENDENCY (CT) SEAD-71 

1Equation for Intake (mg/kg-day)= DAX SA X EF X ED 

BWxAT 

Variables (Assumptions for Each Receptor are Listed at the Bottom}: 
DA= Absorbed Dose per Event ED = Exposure Duration 
SA = Surface Area Contact BW = Bodyweight 
EF = Exposure Frequency AT = Averaging Time 

Dermal Care. Slope Permeability 
Analyte RID Dermal Coefficient 

Kp 

(mg/kg-day) (mg/kg-day)-! (cm/hr) 

Metals 
Aluminum NA NA L00E-003 
Beryllium 5.00E-005 4.30E+002 L00E-003 
Chromium J.00E-004 NA 2.00E-003 
Cobalt NA NA 4.00E-003 

Copper 2.40E-002 NA L00E-003 
Iron 3.00E-001 NA L00E-003 
Lead NA NA L00E-003 

Manganese LS0E-003 NA L00E-003 

Mercury 3.00E-006 NA L00E-003 

Nickel 8.00E-004 NA L00E-003 
Selenium 4.50E-003 NA L00E-003 
Sodium NA NA L00E-003 
Vanadium 7.00E-005 NA I L00E-003 
Zinc 7.S0E-002 NA I 6.00E-003 

I 
Total Hazard Quotient and Cancer Risk: 

Note: Cells in this table were intentionally left blank due to a lack of toxicity data. 

NA=- Information not available. 

p:\pit\projects\seneca\s5971 ecc\Risk\SEAD-71\Human\DERMGW.WK4 

Tau 

(hours) 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Decision Document- SEADs-59 and 71 
Seneca Army Depot Activity 

;: Equation for Absorbed Dose per Event (DA): 

" 
:1 . 
[: For organics: 
'I I 
Ii For inorganics: 
1, 

~ls.I' CW ✓(, ',. 1,·1 

DA~ Kpx CWx ETx CF 

:!Kp =- Permeability Coefticient 
:;('W = £PC Cderm 

::ET= Exposure Time 

r = Lag Time 

CF = Conversion Factor 

Equation for Hazard Quotient.=: Chronic Daily Intake (Nc)/Reference Dose 

Equation for Contribution to Cancer Risk = Chronic Daily Intake (Car) x Slope Factor 
Equation for Total Lifetime Cancer Risk= Adult Contribution + Child Contribution 

' EPC I Absorbed 1-: . ___ _ .!11!tt~g~ident(Ad.11I!l .. . . . . . ... 1 •· .. . . .::wre ·~r~~w1:o~;.•.: f "'::!.':'" ', Groundwater Dose/Event Intake \ Hazard I Contribution 

i 
(mg/liter) (mg-cm.!/event) 

I 

l.97E+00I 3.35E-006 
8.S0E-004 L50E-0IO 
3.3 IE-002 LIJE-008 
2.ZIE-002 LS0E-008 
L61E-002 2.74E-009 

3.SIE+00I 5.97E-006 
'1 L72E-002 2.92E-009 

i L68E+000 2.86E-007 
I 
I 

I 4.94E-002 8.40E-009 

2.57E-002 4.37E-009 
9.73E-002 9.92E-U08 

(mg/k -day) I Quotient · to Lifetinn· ' (mg/kg-day) Quotient I to Lifetime , Lifetime 
(Ne) I (Car) Cancer Risk I Cancer Risk (Ne) (Car) I Cancer Risk 

I 

I 
i 2.74E-008 2.74E-009 SE-004 
I 

IE,006 
2.06E-006 i ZE-002 j 

I 

I 5.0IE-007 2E-005 
L09E-003 

i 
4E-003 

5.23E-005 

I 

3E-002 

l.54E-006 2E-003 

I 8.00E-007 

I I 

IE-002 i 
L82E-005 2E-U04 

I 7E-002 I IE-006 

Assumptions for Future Resident (Adult) 
CF= 0.001 1/cmJ 
BW = 70 kg 
SA= 20.000 cm2 
ET= 0.17 hours/day 
EF = 2.34 days/year 
ED= 
AT(Nc)= 
AT(Car)= 

7 years 
2555 days 

25,550 days 

I 

I 
I 

5.07E-008 l.45E-009 IE-003 6E-007 
J.SIE-006 4E-002 

9.28E-007 4E-005 
2.02E-003 7E-003 

9.68E-0o5 6E-002 

2.85E-006 4E-003 

I 

L48E-U06 

I 
I 2E-002 

3.36E-005 4E-004 

I 
IE-001 · I 6E-007 

CF= 
BW= 
SA= 
ET= 
EF= 
ED= 

Assumptions for Future Resident (Child) 
0.001 l/cm3 

AT (Ne)= 

. AT (Car)~ 

15 kg 
7,930 crn2 
0 17 hours/day 
234 days/year 

2 years 
730 days 

25,550 days 

2E-006 

I 2E-006 
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SEAD-59. -71 EE/CA 

TABLE B-22 

CALCCLATED SOIL RECEPTOR EXPOSURE· SEAD-71 

Decision Ducumcnl - SE.-\Ds-59 and 71 

Seneca Arm~· Dcpol Actfrily 

Cnn.\litucnt 

\'olatlle Organics 
Acetone 
aenzene 
Eth) lbcn,cne 
,\lclh}lcnc chloride 

Styrene 
Tetrachloroethene 
Toluene 
Total Xylenes 

Scmi\'olatile Organics 
:!-:.1ethylnaphthalene 

Acenaphthene 

.-\cenaphthylene 

Anthracene 

Benzo( a)anthracene 

Benzo( a)pyrene 

Benzo(b )fluoranthene 

Benzo(ghi)perylene 

Benzo(k )fluoranthene 

Carbazole 

Chrysene 

Di-n-butylphthalate 
Dibenz( a. h )anthracene 

Dibenzofuran 

· luoranthene 

Fluorene 

Indeno( 1,1,3-cd)pyrene 

~aphlhalene 
Phenanthrene 

Pyrene 

Pesticldes/PCBs 

4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Alpha-BHC 
Alpha-Chlordane 
Beta-BHC 
Dieldrin 

Endosulfan I 
Endosu\fan II 
Endosulfan sulfate 

Endrin 

Endrin aldehyde 

Endrln ketone 

Gamma-Chlordane 

Heptachlor epoxide 

~lethoxychlor 

)lelals 
Lead 
Mercury 

Selenium 

Sodium 

Zinc 

(I) SP: soll•to-plnnt uptake factor. 
(2) BAF: b!oaccumulatlon factor. 
(3) Receptor exposure calculated as 

MAX 
Concentration 

(mi,/k~) SP! 

7.-HJE-02 5.33E+OI 

2.00E-03 2.J.lE+00 

-I 00E-03 6 0IE-01 

1.l0E-o2 6.86E ... 00 

I.OOE-03 no dt1ta 

3.JUE-02 1.22E+OO 

l.60E-02 l.39E+00 

l.JOE-02 5.62E-OI 

l.<JOE+OI 1.6JE-Ol 

-l.10ET0\ 2 IOE-01 

5.IOE-01 1.71E-OI 

I noE+n2 I.O-IE-0\ 

I 5UE..-02 UIE-02 

L20E+ll2 l.02E+UO 

8.StJE-Ul 6 17E-03 

6.2\JE-t-U\ J.o5E-03 

l.3UE+01 -I 15E-n3 

7.7f!E+OI l.O!JE+OU 

I 50E+o2 2.22E-02 

1.-IOE-01 8.8-IE-02 

2.5oE+ll1 8 l6E-fJ3 

J.80E+Ol 1.5\E-01 

-L-IUE-t-02 J 72E-02 

6,20E+OJ 1.-l<JE-01 

6.50E+O\ U7E-03 

-I 60E+OI --1-.-IJE-Ol 

2.91lE+U2 1.U2E-OI 

2,80£+02 -l.-13E-02 

2.-IOE-Ol I.J-IE-02 

8.IOE-01 l.7<JE-02 

1.30£..-00 I.00E-02 

1.--1-0E-02 3.00E.OI 

2.!JOE-03 1.-15E-ll2 

J.50E-02 no data 

J..iOE-03 I 2UE-Ol 

1.50E-02 J.-I-IE-01 

5.20E-02 3.IJE-0\ 

1.IOE.!l[ 2_97E-OI 

l.21JE-0\ 5.SOE-02 

l.211E-Ol no dutn 

l.8UE-OI 2.20E-02 

-l.80E-U2 2.-IOE-02 

l.80E-OI 7.0oE-02 

5 20E-Ol no data 

J.-17E ... 03 5.SOE-03 

2.70E+OO 9.00E-01 

I.SOE+OO 6.20E+OO 

1.0-IE+OJ 1.00E+OO 

3.66E+03 1.-IOE+OO 

ED= [(Cs* SP* CF* Ip)+ (Cs"' BAF +In)+ (Cs* Isl]"' SFF I BW 
Where. ED "' e:,posure dose 

Cs= RME cone In soil {mg/kg) 
CF= plant dry-to-wet-weight con\'crslon factor 

BAF2 

3.90E-0I 

2..15E+Ol 

1.00E+00 

:i.25E+00 

no data 

l.UOE+OO 

7.2-IE+0I 

6.00E+OO 

3A2E-OI 

J.-12E-OI 

I.OOE+l/0 

5.IOE-02 

l.25E-OI 

-l.5fJE-t-fl0 

3.20E-Ol 

2.-IOE-01 

2.53E-Ol 

l.15E+02 

1.75E-Ol 

1.25E-O\ 

I :-5E-OI 

l.tJOfr .. 00 

7.<J.'.!E-01 

3..i2E-UI 

4.19E-0I 

3.-12E-OI 

1.22E-Ol 

9.20£-02 

l.OOE-01 

2.50E-02 

IJJOE-01 

I.OOE+OO 

2.-IOE-OI 

no data 
-l.70E-02 

2.50E•Ol 

2.50E-01 

2.50E-OI 

l,SOE-01 

no data 

I 80£-01 

2.-IUE-OI 

1.JOE-01 

no datu 

2.IOE+OO 

2.JOE+Ol 

5.00E+OO 

l.OOE+OO 

9.90E+OO 

Deer ~louse 
Exposure 

(mg/kg/da,)J 

-L29E-01 

5.80E-03 

7.fl9E•O-l-

1.HE-(J2 

8.0.5E-03 

1.28E-OI 

7.SlE-03 

1.l2E+OO 

1.6%-t-OO 

6 68E-02 

2.I IE ... ou 
2.93E ... OIJ 

7 21E+OI 

J.-l!JE ... oo 
1.•JOE+OO 

-I !SE+OIJ 

9.65E..-02 

3.85E-OO 

3.8-IE-OJ 

6 05E·Ol 

-I 89E+OO 

-1 IJE+OI 

J.56E+UO 

3.2-IE+OO 

-I.IUE-t-00 

S.30E+OO 

5.35E-oo 

3.99E-03 

7.J2E-03 

2.12E-02 

2.0JE-03 

6.l8E-05 

7.6JE-o5 

I 03E-03 

3.39E-03 

6.<JSE-OJ 

3.6JE-OJ 

--1- :-2E-OJ 

1.58E·03 

-l.68E-03 

8.03E+02 

6.17E+OU 

1.22E+OO 

l.39E+02 

-1.0-IE+OJ 

{0.2 for lnorganics only. I for organics) 
SP"' soll•to-p\ant uptake foctor 
Ip= plant-matter intake rate (0.00216 kg/duy for mouse. U.OOU-18 kg/day for slue\\. 0.03658 kg/d,1~ for robin) 
BAF = bloaccumulatlon factor (unitless) 
la= animal-matter Intake rntc (0.00216 kg/day for mouse. 0.00852 kg/day for shrc\\. 0.0-1656 kg/dny for robin) 
Is= lncldcnta\ soil Intake rntc (0.000088 kg/day for mouse. O kg/day for shrew. 0.00965 kg/day for robin) 

SFF = Site foraging factor { I for mouse: 0.83 for shrC\\: 0.-13 for robin) 
BW =bodyweight (0.02 kg for mouse, 0.015 kg for shre\\. 0.077 kg for robin) 

p .pit p101ects .senecas5971 eec 11sk.SEAD-71 ecofinlrnax.XLS•.exposure 

( 

Short•tailctl Shrew Amcric11n Rohln 
Ex11osurc EXl)O.\Urc 

(mWlq.Vtlay) J (m!!fkg/tlay) 

l.18E-0I 8.l7E-Ol 

2.32E-02 l.38E-02 

1.95E-03 1.75E-03 

2.9:!E-02 3.IOE-02 

1.66E-02 I 86E-02 

5.-J.7E-OI J.07E-Ul 

J.JJE-02 l.90E-02 

J 15E+OO J.35E+OO 

-:'_OIE+OfJ 7.80E+Ofl 

2.-IJE-01 I 78E-Ul 

2 68E+OO 8 SJE ... Oo 

8.<JOE,..Oo I JlE•0I 

258E ... 02 1.72E+02 

I.JJE-t-01 I 22E+OI 

7.02£+{)() 7_25E+tHJ 

l.55E ... Ul 1.5:'E+O] 

-l.!8E+OJ 2.32E+o3 

U.'.'E+OI I 56E+OJ 

8.58E-0l \.-J.fiE-02 

2.(>-,E+OIJ 2 5JE+fl0 

1.8lE+OI UIE..-ol 

l.65E+02 1.ISE-'-02 

I.CJ2E..-ul I U7E+O[ 

l.28E+OI I 06E+OI 

7.96E+no l.07E+OI 

1.75E+O\ 3.!J9E ... OI 

1.25£.,.-01 2.-13E ... Ol ( 
l.l-lE-02 1.98E-l12 

9.9JE-113 5.19E-02 

6.IGE-02 l.lJ7E-Ul 

6.71E-03 :U5E-03 

2.27£-0--1- 2.JSE-0-1 

8.62E-05 3.0SE-o-1 

1.90E-03 2.8--1-E-03 

6.56E-03 9.51E-OJ 

l.JSE-02 l.97E-ll2 

1.0.JE-02 I 35E-02 

I 5-IE-02 1.89E-o2 

5.-16£-03 5.82£-03 

I 1-IE-02 LS--I-E-02 

3.-1--1-E+OJ 2.0SE+OJ 

2.93E+OI 1.6-IE+OI 

-l.30E.,..OO 2.89E+Oo 

--l-.96E+02 3.69E+02 

l.71E+O-I 9.8JE+03 

( 
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SEAD-59, -71 EE/CA 

TABLE B-23 
CALCl'LA TIO\' OF SOIL HAZARD Ql'OTIENTS L'Sl\'G ~IAX \'ALl'ES AS IWl'T - SE . .\D-71 - ~1..\.\I.\1.-\LS 

Decision Document - SEADs-59 and 71 
Seneca Army Depot Activit)' 

NOAEL Toxicity Deer ,\louse 
Deer ~'louse Exposure Short-tailed Shrew Reference \'alue Hazard Quotient Short-tailed Shrew 

Constituent (mg/kg/day) I Exposure (mg/l<g/day) 1 (mg/l<g/day) 2 J Hazard Quotient 3 

\'olatile Organics 
Acetone .J.29E-0I l.18E-0I 1.00E+0 I .J.JE-02 l.2E-02 
Benzene 5.B0E-03 2.32E-02 2.6.JE+0 I 2.2E-0.J 8.8E-0.J 
Ethyl benzene 7.09E-04 I .95E-03 4.73E+0I l.5E-05 .J.IE-05 
;\[ethylene chloride I . .J.JE-02 2.92E-02 no data -- --
Styrene -- -- no data -- --
Tetrachloroethene 8.05E-03 I .66E-02 I..J0E-00 5.7E-03 l.2E-02 
Toluene l.28E-0I 5 . .J7E-0I 2.60E-0 I .J.9E-03 2.IE-02 
Total Xylenes 7.8.JE-03 3. IJE-02 2. I0E+0Q 3.7E-03 1.5E-02 

Semirnlatile Organics 
2-:- !ethyl naphthalene l.12E-00 3.15E-00 7. l6F00 I .6E-0I .J..JE-01 
..\cenaphthene 2.69E+00 7.0IE-00 l.75E-00 I.SE+00 4.0E+00 
Acenaphthylene 6.68E-02 2..J3E-0 I I.00E~00 6.7E-02 2 . .JE-01 
Anthracene 2.11 E·•00 2.68E~00 I.00E·-02 2. IE-02 2. 7E~02 
Benzo(a)anthracene 2.93E+00 8.90E+Q0 I.00E-00 2,9E+00 8,9E+00 
Benzo(a)pyrene 7.21E~0I 2.58E+02 I.00E-00 7.2E+0I 2.6E+02 
Benzo(b Jfluorauthene 3..J9E~00 l.3JE-0 I I.00E-00 3.SE+00 1.JE+0I 
Benzo(ghi)perylene 1.90E-00 7.02E-00 I.00E-00 I.9E+00 7.0E+00 
Benzo(k)fluoranthene .J.18E-00 l.55E-0 I I.00E-00 4.2E+00 l.6E+0I 
Carbazole 9.65E-02 .J.18E-t-03 no data -- --
Chrysene 3.85E+00 l.25E·0I I.00E+00 3.9E+00 1.2E+0I 
Di-11-butylphthalate 3.8.JE-03 8.58E-03 5.50E-02 7.0E-06 1.6E-05 
Di benz(a,h)anthracene 6.05E-0 I 2.07E~00 I.00E+00 6.0E-01 2.lE+00 
Dibenzofuran .J.89E~00 l.81E-0I no data -- --
Fluoranthene .J.13E+0l l.65E-02 l.25E~00 3.JE+0l 1.JF:+02 
Fluorene 3.56E+00 l.02E-0 I l.25E-00 2.8E+00 8,2E+00 
lndeno(l ,2,3-cd)pyrene 3.2.JE-00 l.28E-0 I 1.00E+QQ J.2E+00 I.JE+0l 
Naphthalene .J.I0E+00 7.96E-00 7.16E-00 5.7E-0I I.IE+00 
Phenanthrene 8.30E+00 l.75E+Ql I.00E+00 8,JE+00 1.7E+0l 
Pyrene 5.35E-00 1.25E+0I I.00E-00 5..JE+00 1.2E+0l 

Pesticides/PCBs 

.J..J'-DDD 3.99E-03 I. I.JE-02 8.00E-0 I 5.0E-03 i..JE-02 
4..J'-DDE 7.32E-03 9.93E-03 8.00E-01 9. IE-03 1.2E-02 
.J . .J'-DDT 2.12E-02 6.16E-02 8.00E-0 I 2.6E-02 7.7E-02 
.-\lpha-BHC 2.03E-03 6.7IE-03 l.60ET00 1.3 E-03 4.2E-03 
.-\lpha-Chlordane 6.38E-05 2.27E-0"1 .J.58E+00 I..JE-05 5.0E-05 
Beta-BHC -- -- no data -- --
Dieldrin 7.63E-05 8.62E-05 2.00E-02 3.8E-03 .J.JE-03 
Endosul fan I l.0JE-03 1.90E-03 l.50E-00 6.9E-0.J I.JE-03 
Endosulfan II 3.39E-03 6.56E-03 l.50E-00 2.JE-03 .J.-IE-03 
Endosulfan sulfate 6.98E-03 l.3SE-02 1.soE~oo .J.7E-03 9.lE-03 
Endrin 361E-03 i.0.JE-02 no data -- --
Endrin aldehyde -- -- no data -- --
Endrin ketone .J.72E-03 1.5.JE-02 9.20E-02 5. IE-02 l.7E-0 I 
Gamma-Chlordane I.58E-03 5 . .J6E-03 .J.58E+00 JAE-0.J l.2E-03 
Heptachlor epoxide .J.68E-03 1.14E-02 I.00E-01 4.7E-02 I. IE-01 
Methoxychlor -- -- no data -- --
Metals 
Lead 8.03E+02 3.HE+0J 8.00E+00 I.0E+02 4,JE+02 
Mercury 6.77E+00 2.93E+0 I l.32E+0I 5.IE-01 2.ZE+00 
Selenium l.22E+00 .J.30E+00 2,00E-0 I 6.lE+00 2.2E+0l 
Sodium l.39E+02 4.96E+02 no data -- --
Zinc .J.0.JE+03 l.71E+04 I .60E+02 2.SE+0l 1.1E+02 

(I) Receptor exposure from Table 8-22. 
(2) Toxicity reference \'alue from Table 3.6-..J. 
(3) Hazard quotient calculated as HQ"" exposure rate' toxicity reference value 

with HQ < I, no effects expected 
I <HQ=< 10, small potential for effects 
10 <HQ=< 100, potential for greater exposure to result in effects. and 
HQ > I 00, highest potential for effects. 

(-J) -- no HQ could be calculated, as no toxicity data could be found 
(5) Bold HQ indicate that hazard quotient is greater than I 

P \p1t\pr0Jects\seneca\s5971eec\nsk\SEAD-71\eco\finlmax XLS\hqs_mammal 
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SEAD-59, -71 EE/CA TABLE B-2-1 

C.-\LCl'LATIO:\ OF SOIL HAZARD Ql'OTIENTS l'SING :\!AX \'.-\Ll'ES AS IWLT- SEAD-71 - BIRD 
Decision Document - SEADs-59 and 71 

Seneca Army Depot Activity 

;\/OAEL Toxicity 
American Ro bin Exposure Reference \'alue 

Constituent (mg/kg/day) I (mg/kg/day) 2 

1\'olatile Organics 
Acetone 8,17E-OI 6, IOE+02 

Benzene l.38E-02 no data 

Ethyl benzene l.75E-03 no data 

Methylene chloride 3. IOE-02 no data 

Styrene -- no data 

Tetrachloroethene l.86E-02 no data 

Toluene 3.07E-OI no data 

Total Xylenes l.90E-02 3,06E-t-02 

Semivolatile Organics 
2-Methy!naphtha!ene 3.35E+OO 2.85E+O I 

Acenaphthene 7.80E-OO I.OOE-03 

Acenaphthylene 1.78E-01 I .OOE+03 

Anthracene 8.83E+OO 1.00E+03 

Benzo(a)anthracene 1.3-IE+OI -1.0QE+OI 

Benzo(a)pyrene l.72E-02 4,00E-01 

Benzo(b)fluoranthene 1.22E+OI -1.00E+Ol 

Benzo(ghi)pe1ylene 7.25E-00 -I.OOE-01 

Benzo(k)fluoranthene l.57E+OI -1.00E~O 1 

Carbazole 2.32E-03 no data 

Chrysene l.56E-OI 4.00E-01 

Di-n-butylphthalate 1.-16E-02 l.lOE-01 

Dibenz{a,h)anthracene 2.53E-00 -1.00E+Ol 

Dibenzofuran IJIE+Ol 2. lSE-01 

Fluoranthene 1.18E-t-02 -1,00E+OI 

Fluorene I .07E+Ol 2.85E+Ol 

Indeno( 1,2.3-cd)pyrene !.06E~Ol -1.00E+O 1 

Naphthalene !.07E+Ol :i.85E+Ol 

Phenanthrene 3.09E+Ol 2.85E+Ol 

Pyrene 2.-13E+Ol 4.00E+Ol 

Pestlcides/PCBs 
-1.-1'-DDD 1.98E-02 5.60E-02 

4,4'-DDE 5. l 9E-02 5,60E-02 

-1,-1'-DDT \.O?E-01 5.60E-02 

Alpha-BHC 5.25E-03 5.60E-01 

Alpha-Chlordane 2.38E-04 2.1-IE-rOO 

Beta-BHC -- no data 

Dieldrin 3,0SE-0-1 7 ,70E-02 

Endosulfan 1 2.8-IE-03 l.OQE+OQ 

Endosulfan II 9.51 E-03 l.OOE+Ol 

Endosulfan sulfate l .97E-02 l .OOE+OO 

Endrin l .35E-02 I.O.JE-02 

Endrin aldehyde -- no data 

Endrin ketone 1.89E-02 3.00E-0 I 

Gamma-Chlordane 5,82E-03 2.1.JE+OO 

Heptachlor epoxide i.8.JE-02 -1,SOE+OO 

Methoxychlor -- no data 

i\letals 
Lead 2.08E+03 3,85E+OO 

Mercury 1.64E+OI 4,50E-01 

Selenium 2,89E+OO 4.00E-01 

Sodium 3.69E+02 no data 

Zinc 9,83E+03 l.45E+Ol 

(I) Receptor exposure from Table 8~22. 
(2) Toxicity reference value from Table 3.6-5. 
(3) Hazard quotient calculated as HQ :,a exposure rate/ toxicity reference value 

with HQ< I, no effects expected 
I < HQ ~< I 0, small poten1ial for effects 
l O < HQ =< I 00, potential for greater exposure to result in effects, and 
HQ > I 00, high es I potential for effeclS 

(4) •-: no HQ could be calculated, as no toxici1y data could be found. 
(5) Bold HQ indicate that hazard quotient is greater than I. 

p:\pit\projects\seneca\s5971 eec\rlsk\SEAD-71 \eco\finlmax.XLS\hqs_bird 

American Robin Hazard 

Quotient 3 

l JE-03 

6.2E-05 

l.2E-Ol 
7.SE-03 
l,8E-0.J 
8.SE-03 
3.-IE-01 
-1,3E+00 
3.0E-01 
1.SE-01 
3.9E-01 

3.9E-01 
1.3E-Ol 
6.3E-02 
6.0E+0I 
2,9E+00 
3.SE-01 
2.7E-01 
3.SE-01 
I.IE+OO 
6.lE-01 

3.SE-01 
9,3E-01 
l.9E+OO 
9 .-IE-03 
1.lE-04 

-I.OE-03 
2,SE-03 
9.SE-0-1 
2,0E-02 
1 JE+OO 

6.3E-02 
2.7E-03 
3.SE-03 

5.-IE+02 
3.6E+0I 
7.2E+00 

6.8E+02 
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SEAD-59. -71 EE/CA 

TABLE B-2.5 

CALCL:LATED SOIL RECEPTOR EXPOSl!RE - SEAD-71 

Decision Docun1cnt - SE,\Ds-59 anti 71 

Seneca Army Dc11ot Actirlt~ 

Constituent 

Volatile Organics 
Acetone 
Benzene 
Elh~lbl!nzcnc 

Meth~ Jene chloride 
Styrene 
Tetrachloroethene 
Toluene 
Total X:y!enes 

Semivolatile Organics 
~-\ f cth y [naphthalene 
A.cenaphthene 
:-\cenaphthylene 
Anthracene 
Benzo( a)anthracene 
Benzo(a)pyrene 
Benzo(b )fluoranthene 
Benzo(ghi)perylene 
Benzo(k)tluoranthene 
Carbazole 
Chrysene 
Di-n-butylphthalate 
Dibenz( a, h)anthracene 
Dibenzofuran 
F!uoranthene 
Fluorene 
Indeno( 1.2,3-cd)pyrene 
Naphthalene 
Pbenanthrene 
Pyrene 

Pesticidcs/PCBs 
-l,4'-DDD 
-l,-l'-DDE 
4,4'-DDT 
Alpha-BHC 
Alpha-Chlordane 
Beta-BHC 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan sulfate 
Endrin 
Endrin aldehyde 
Endrin ketone 
Gamma-Chlordane 
Heptachlor epoxide 
l\.tethoxycblor 

Metals 
Lead 
~tercury 
Selenium 
Sodium 
Zinc 

I) SP·. soil-10-plum uptake factor. 
2) BAF: bioaccumulation factor. 
3) Receptor exposure calculated as 

MEAN 
Conccntratlo11 

(mg/k~) 

8.96E-03 

5.9lE-03 

5.i9E-0J 

5.SJE-03 

5 88E-UJ 

., 2JE-03 

6 JJE-03 

6.29E-03 

1.98E+00 

5.28E+OO 

5.79E ... OO 

I 52E+fJI 

2.-l-SE...-Ul 

2.06E+Ol 

I 8.J.E+/JI 

L!2E+OI 

2.fl"'E+O\ 

IJ J"E-00 

2.5-lE+OI 

J.o8E-/Jl 

.j. C,-lE+IJO 

3.89E+00 

6.21E~Ol 

7.1 IE+OO 

1.IJ9E+UI 

JHE+OU 

-l-.6IE+0J 

4.90E+0l 

2,9-lE-02 

1.09E-OI 

2.38E-Ol 

5 58E-03 

5.3-lE-03 

8.-l-7E-OJ 

1.!l-lE-02 

6.-l-5E-03 

l.5\E-02 

2.➔ 2E-02 

2.12E-02 

3 ! ➔ E-02 

4.GOE-02 

7.60E-03 

L78E-02 

l.U9E-01 

2.51E+02 

l.68E-0l 

9.05E-Ol 

2 89E+02 

5.02E+02 

SPI 

5.JJE+OI 

2.3-lE+OO 

6.0IE-01 

6.86E+On 

no data 

!.22E+UO 

l.39E+OO 

5.62E-Ol 

I 63E-ol 

2. \OE-01 

1.72£-01 

1 U-lE-01 

l.51E-o2 

1.02£-,.()0 

(J.l?E-03 

3 05E-03 

➔.25E-U3 

l.111JE·Hl0 

2.22E-02 

8 8-lE-02 

8.!6E-t>3 

UIE-01 

l.-l-9E-OI 

l.37E-03 

➔.➔ JE-01 

I 02E-Ol 

➔ AJE-02 

l.J-l-E-02 

I 79£-02 

1..00E-02 

3 o0E-01 

U5E-02 

110 darn 

l.20E-0l 

3.-l--lE-01 

J IJE-Ot 
2 97E-OI 

5 S0E-02 

110 data 

2.20E-o2 

2.-IOE-02 

7.00E-02 

110 darn 

5 SOE-OJ 

9,00E-01 

6.20E+OO 

I.OOE+OO 

IAOE ... 00 

ED= [(Cs* SP* CF* Ip)+ (Cs* BAF *la)+ (Cs* Is)]* SFF / BW 
Where. ED = e.-.:posure dose 

Cs= Rti,,IE cone in soil (n1g/kg) 
CF= plant dry-to•\\"Cl•weight con,·ers\on factor 

(0.2 for inorganlcs only. I for orgunlcs) 
SP= soil-to-plant uptake factor 

BAF2 

3.9UE-0I 

2 45E+UJ 

l OOE+!i!l 

5.25E+<JlJ 

no data 

\.IHJE+OO 

7 2-tE-1-01 

6.01)£+00 

3.-12E-OI 

3. ➔ 2E-OI 

1.rnJE-<HJ 

5 [OE-112 

l 25E-01 

.uoE+0O 

3 2<1E-01 

2 -l{JE-01 

2.53E-oJ 

I 15E+IJ2 

1.75E-OI 

I 25E-<>l 

J.'75E-0l 

l.OOE+!JU 
.. <n_E.ol 

3 42E-0I 

➔ 19E-u\ 

3.-l2E-fl\ 

L22E-0l 

9.2()£-02 

I OflE-01 

2.511£-02 

1..00E-01 

\.U!lE-1-00 

2.-IOE-01 

110 data 

-l.".'OE-02 

2.50E-OI 

2.50£-01 

2.50E-OI 

l.80E•Ol 

no data 

I S0E-ul 

2.-HJE-Ol 

U0E-01 

no data 

2. IOE+OO 

2.J0E ... 01 

5.U0E+0O 

1.00E+00 

9 90E+OO 

Deer .\louse 
E:q1osurc 

(mg/lq1llay)J 

5.20E-02 

l.72E-02 

1.03E-0J 

"'.66E-0J 

l.76E-n3 

-l.89E-IJ2 

4.49E-0J 

I lfiE-!J] 

USE-O! 

7.59E-OI 

3.22E-o[ 

➔ R-lE-01 

l.2 ➔ E ... OI 

., 2SE-IJI 

3 42E-01 

6.65E-0J 

I 1 .. E ... 02 

6.53E-0l 

ls 4-lE-oJ 

1.12E-1!) 

5 OIE-01 

5 ~3E-llll 

-l.1>8E-ol 

5 42E-111 

J.06E-11\ 

I 32E+(HJ 

9 36E-ol 

-l 89E-04 

9.S<JE-04 

3.88E-03 

8.tl'JE-l/4 

l.?OE-04 

2 33E-o➔ 

➔ 42E-0-l 

9.85E-o-l 

·1 5-lE-03 

6.-l-0E-ll-l 

l '.!llE-113 

2 5fJE-O-l 

H,2E-0-l 

5.80E+O\ 

4.22E-Ol 

6 I-IE-01 

3.87E+0\ 

5.54E+02 

Ip= plant-matter Intake nite (0.00216 kg/day for mouse. 0.000-18 kg/du~ for slue,,. 0.03658 kg/day for robin) 
BAF = bioaccumulatlon factor (unltless) 
la= animal-matter intake rate (0.00216 kg/day for mouse. 0.00852 kg.Ida~ for slue,,. 0.0.\656 kg.'du~ for robin) 
Is= incidcntul soil Intake rate (0.000088 kg/day for mouse. 0 kg/day for shre,,. 0 rm965 kg/da~ for robin) 

SFF = Site foraging factor ( I for mouse: 0.&J for shrew: 0.-13 for robin) 
B\V = body weight (0.02 kg for mouse. 0.015 kg for shrc,1. 0.077 kg for robin) 

p pIt1pr0Jects seneca.s5971 eec,nsk-sead-71 ',finlmean xls·.exposure 

Short-tailed Shrew 
Exposure 

(mg/kg/tiny) J 

l.-l3E-o2 

6.87E-02 

2.82E-1JJ 

I 55E-U2 

3.6-IE-OJ 

2.!llJE-01 

1.79E-!l2 

J 2"'E-!J! 

8 8!E-0I 

2 ... 6E ... UO 

4.ll8E-t>l 

l.-l"'E+OO 

-1.-IJE+OI 

2 7-:'E+rnl 

1.26E·•!l0 

2.-17£ .... 00 

5 11XE-02 

2.! IE ... uo 

1 88E-!l2 

3 x ➔ E-ul 

1.85£+(1() 

I.I 7E+OO 

2.15E-!JO 

5 9-lE-01 

2 -:sE+ofl 

2.lSE .. ·OU 

I -loE-03 

l.33E-0J 

l.lJE-02 

2.68E-03 

6.07E-u➔ 

2 63E-IJ-l 

8 ]9E-O-l 

1.9lE-o3 

.. ~.IJ➔ E-03 

!.8-lE-03 

3 'lJE-03 

8.65E-o➔ 

I l2E-03 

2.-l8E+02 

UDE+00 

2. l6E+OO 

l.38E+02 

2.35E+03 

American Rohln 
Ex1iosurc 

(mg/kg.Ida~") 

9 81)£.02 

-l.OSE-02 

2.5JE-!13 

l.65E-02 

➔ 07E-03 

1.17E-lll 

1..09E-02 

3.-IHE-Ol 

9 80E-OI 

2 IJ2E+UO 

l.J5E-uo 

1.22E+IJO 

2.95E-1-0! 

25-l-E-'-Oll 

l.JIE+uO 

2.49E-UO 

2.83[-02 

2.6.J.E ... UfJ 

3 21E-01 

4 IJ'JE-01 

1.3.J.E+OIJ 

I r;riE-01 

l.23E+OO 

1.77£+()!) 

8 OIE-IJI 

➔ .91E-~oo 

4.25£ ... ()0 

~-➔ 3E-03 

6.95E-03 

I 95E-02 

2 ltJE-03 

6.37E-il-l 

9. ➔ IE-0-l 

I 22E-0J 

2.76E-OJ 

-l.35E-03 

2 39E-UJ 

➔ &JE-03 

9.22E-O-l

l.8IE-03 

l.51E+02 

1..02E+IJO 

l.-15E+OO 

\.02E+02 

l.35E-o3 
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SEAD-59, -71 EE/CA 

February2001 

TABLE B-26 
C..\LCl'L..\TIO:',; OF SOIL H..\Z..\RD Ql'OTIENTS l'SING ,JEAN V..\Ll'ES ..\S INPCT - SE..\D-71 - :\1..\:\1.\IALS 

Decision Document - SE..\Ds-59 and 71 
Seneca ..\rmy Depot Activity 

Deer '\louse Exposure Short-tailed Shrew 

Constituent (mg/kg/day) I Exposure (mg/kg/day) 1 

Yolatile Organics 
Acetone 5,20E-02 l.43E-02 

Benzene 1.72E-02 6,87E-02 

Ethyl benzene l.03E-03 2,82E-03 

:S,!ethylene' chloride 7,66E-03 l.55E-02 

Styrene -- --
Tetrachloroethene 1.76E-03 3,64E-03 

Toluene· 4.89E-02 2.09E-0I 

Total Xylenes H9E-03 1.79E-02 

Semh·olatile Organics 
2-'\lethylnaphthalene 1.16E-0 I 3,27E-0 I 

..\ccnaphthene 3.38E-0 I 8,8IE-0I 

.-\cenaphthylene 7.59E-0 I 2,76E+00 

Anthracene 3,22E-0 I 4.08E-0 I 

Benzo(a)anthracene 4.8.JE-01 1.-17E+00 

Benzo(a)pyrene 1.24E+0I 4.43E+0I 

Benzo(b )fluoranthene 7.28E-0 I 2.77E+00 

Benzo(ghi)perylene 3.-12E-01 l.26E+00 

Benzo(k)fluoranthene 6,65E·0 I, 2.47E+00 

Carbazole 1.17E-02 5,08E+02 

Chrysene 6.53E-0 I 2.IIE+00 

Di-n-butylphthalate 8.-1.JE-03 l.88E-02 

Dibcnz(a,h)anthracene 1.12E-0 I 3,8.JE-01 

Dibenzofuran 5.0IE-01 l.85E+00 

Fluoranthene 5.83E+00 2.32E+0 I 

Fluorene -1.08E-01 1.17E+00 

Indeno( 1,2,3-cd)pyrene 5.-12E-0l 2,15E+00 

Naphthalene 3.06E-0I 5,94E-0 1 

Phenanthl'ene l.32E-00 2,78E+00 

Pyrene 9,36E-0 I 2,!8E+00 

Pesticitles/PCBs 

4,4'-DDD -1,89E-04 I A0E-03 

-1.-1'-DDE 9,80E-0-1 l ,33E-03 

4,4'-DDT 3,88E-03 1.13E-02 

.-\lpha-BHC 8,09E-0-1 2.68E-03 

Alpha-Chlordane 1.70E-04 6,07E-04 

Beta-BHC -- --
Dieldrin 2.33E-04 2,63E-0-1 

Endosulfan I 4.-12E-04 8, 19E-04 

Endosulfan II 9.85E-04 l.91E-03 

Endosulfan sulfate l.54E-03 3,04E-03 

Endrin 6..J0E-04 l.84E-03 

Endrin aldehyde .. --
Endrin ketone U0E-03 3,93E-03 

Gamma-Chlordane 2,50E-04 8.65E-04 

Heptachlor epoxide 4,62E-04 1.12E-03 

:\lethoxychlor .. --
Metals 
Lead 5,80E+0I 2.48E+02 

Mercury 4.22E-0 I l.83E+00 

Selenium 6,l4E-0I 2, 16E+00 

Sodiu1n 3,87E+0I l.38E+02 

Zinc 5.54E+02 2,35E+03 

(I) Receptor exposure from Table B-25. 
{2) Toxicity reference value from Table 3 6-4. 
(3) Hazard quotient calculated as HQ = exposure rate/ toxicity reference value 

with HQ < I. no effects expected 
I < HQ =< I 0, small potential for effects 
IO < HQ==< I 00. potential for greater exposure to result in effects, and 
HQ > I 00, highest potential for effects. 

(-1) ••' no HQ could be calculated. as no toxicity data could be found. 
(5) Bold HQ indicate that hazard quotient is greater than I. 

NO..\EL Toxicity Deer ,1ouse 
Reference Value Hazard Quotient Short-tailed Shrew 

(mg/kg/day) 2 3 Hazard Quotient 3 

I.00E+0I 5,2E-03 l.4E-03 
2.64E+0I 6,5E-04 2.6E-03 

4.73E+0I 2,2E-05 6,0E-05 

no data -- .. 
no data -- --

I .40E+00 UE-03 2.6E-03 
2,60E+0I l.9E-03 8,IE-03 

2. I0E+00 2. IE-03 8,5E-03 

7. 16E+00 l.6E-02 .J.6E-02 
l.75E+00 l.9E-0I 5,0E-01 

l.00E+00 7.6E-01 2,8E+00 
l.00E+02 3,2E-03 4.IE-03 
l.00E+00 UE-01 l.5E+00 
l.00E+00 l.2E+0l -l.4E+0l 
l.00E+00 7.3E-0I 2,SE+00 
l.00E+00 3.4E-01 1.JE+00 
l.00E+00 6,7E-0I 2.5E+00 
no data .. .. 

l.00E+00 6.5E-0I 2.1 E+00 
5,50E+02 l.5E-05 3..JE-05 
l,00E+00 l.lE-01 3,8E-0I 

no data .. .. 

l.25E+00 -l.7E+00 !.9E+0I 
l.25E+00 3.3E-0l 9.4E-0l 

l.00E+00 5,.JE-01 2,IE+00 
7, !6E+00 4,3E-02 8.3E-02 
l.00E+00 1.JE+00 2,SE+00 
l.00E+00 9..JE-01 2.2E+00 

8,00E-01 6,IE-0-1 1.7E-03 
8,00E-01 UE-03 1.7E-03 
8,00E-01 4,SE-03 l.4E-02 

l.60E+00 5. lE-04 1.7E-03 
4.58E+00 3,7E-05 UE-04 

no data -- .. 
2,00E-02 l.2E-02 UE-02 

l.50E+00 2.9E-04 5.5E-04 
l.50E+00 6,6E-04 UE-03 

l.50E+00 l.0E-03 2.0E-03 

110 data .. --
no data .. --

9,20E-02 UE-02 4.3E-02 

4.58E+00 5.5E-05 l.9E-04 

l.00E-01 4.6E-03 I.IE-02 

no data .. .. 

8,00E+00 7.JE+00 3,IE+0I 

l.32E+0I 3,2E-02 I.-JE-01 

2,00E-0 I 3.IE+00 LIE+0I 
no data -- --

l.60E+02 3.SE+00 l.5E+0I 

Page 1 of 1 
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SEAD-59, -71 EE/CA TABLE B-27 

C.-\LCL'L\TIO;-,.; OF SOIL HAZARD QL'OTIENTS l'SING :\JEAN \'ALL'ES .-\S l:\Pl'T- SE..\D-71 - BIRD 
Decision Document - SE.-\Ds-59 and 71 

Seneca Anny Depot Activity 

NOAEL Toxicity 
American Robin Exposure Reference \'alue 

Constituent (mg/kg/day) 1 (mg/kg/day) 2 

\'olatile Organics 
Acetone 9.89E-02 6. I0E+02 

Benzene MSE-02 no data 

Ethyl benzene 2.53E-03 no data 
Methylene chloride 1.65E-02 no data 
Styrene -- no data 
Tetrachloroethene .J.07E-03 no data 
Toluene I.I 7E-0l no data 
Total Xylenes I .09E-02 3.06E+02 

Semivolatile Organics 
2-Methylnaphthalene 3..J8E-0I 2.85E+0I 

Acenaphthene 9.80E-0 I I.00E-03 

Acenaphthylene 2.02E+00 I.00E+03 

Anthracene I .35E-00 I.00E+Q3 

Benzo(a)anthracene 2.22E+QQ .J.0OE-01 
Benzo(a)pyrene 2.95E-0 I .J.0OE-01 

Benzo(b )lluoranthene 2.5.JE+00 .J.00E-01 
Be112o(ghi)perylene 1.31 E-00 .J.0OE+0l 

Benzo(k)lluoranthene 2..J9E-00 .J.00E-01 

Carbazole 2.83E+02 no data 

Chrysene 2.6.JE-00 .J.00E+0l 

Di-n-butylphthalate 3.21E-02 l.lOE-01 
Dibenz(a.h)anthracene .J.69E-0l .J.00E·-01 
Dibenzofuran 1.3,IE+00 2.18E-0I 
Fluoranthcnc l.66E-01 .\.00E-01 
Fluorene l.23E+00 2.85P01 
Indeno( 1.2.3-cd)pyrene 1.77E-00 .\.00E+0l 

Naphthalene 8.0lE-01 2.85E+0 1 
Phenanthrene .J.91 E-00 2.85E-0 1 

Pyrene .\.25E+00 .\.00E-01 

Pesticides/PCBs 
.J,.\'-DDD 2.43E-03 5.60E-02 
4,4'-DDE 6.95E-03 5.60E-02 
4,4'-DDT I .95E-02 5.60E-02 
Alpha-BHC 2.l0E-03 5.60E-0l 
Alpha-Chlordane 6.3 7E-0.J 2.l4E+00 
Beta-Bl-IC -- no data 
Dieldrin 9 . .JlE-0.J 7 .70E-02 
Endosulfan I I .22E-03 I.0OE+00 

Endosulfan II 2.76E-03 l.0OE-01 

Endosulfan sulfate .J.35£-03 I .0OE+QQ 

Endrin 2.39E-03 I .0.JE-02 
Endrin aldehyde -- no data 

Endrin ketone 4.83E-03 3.00E-01 
Gamma-Chlordane 9.22E-0.J 2.1.JE-,.Q0 

Heptachlor epoxide l.8IE-03 .J.80E-00 
Methoxychlor -- no data 

Metals 
Lead 1.51 E+02 3.85E+00 

Mercury l.02E+00 .\.50E-01 

Selenium l .45E+00 .\.0OE-01 

Sodium 1.02E-,.Q2 no data 
Zinc l .35E+03 1..J5E+0I 

I) Receptor exposure from Table B-25. 
2) Toxicity reference value from Table 3.6-5. 
3) Hazard quotient calculated as HQ= exposure rate/ toxicity reference value 

with HQ < I, no effects expected 
I <HQ=< 10, small potential for effects 
10 <HQ=< 100, potential for greater exposure to result in effects, and 
HQ> 100, highest potential for effects. 

(4) -- : no HQ could be calculated, as no toxicity data could be found. 
(5) Bold HQ indicate that hazard quotient is greater than l. 

p :\pitlpro je atslsen e ca\s59 71 ee c\ris kls ea d-71 \ fin!mean .x Is \hqs _bl rd 

American Robin Hazard 

Quotient 3 

l.6E-0.J 

3.6E-05 

I .2E-02 
9.SE-0.\ 
2.0E-03 
l .3E-03 
5.5E-02 
7 . .JE-01 
6..JE-02 
3JE-02 
6.2E-02 

6.6E-02 
2.9E-0l 
1.2E-02 

6.2E+00 
-l.2E-0l 
.J.3E-02 
.J..JE-02 
2.SE-02 
l.7E-0l 
l.lE-01 

.JJE-02 
l.2E-0l 
3.5E-0I 
3.7E-03 
3.0E-0.J 

l.2E-02 
I .2E-03 
2.SE-0.J 
.JJE-03 
2JE-0I 

l.6E-02 
.JJE-0.J 
3.SE-0.J 

3.9E+0I 
2.3E+00 
3.6E+00 

9.3E+0I 
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SAMPLE DA TE: FREQUENCY 

MAXIMUM OF 
METALs UNIT CONCENTRATION DETECTION 

Aluminum MG/KG 20500 100% 
Antimony MG/KG 6.55 17% 
Arsenic MG/KG 21.5 93% 
Barium MG/KG 159 100% 
Beryllium MG/KG 1.4 100% 
Cadmium MG/KG 2.9 39% 
Calcium MG/KG 293000 100% 
Chromium MG/KG 32.7 100% 
Cobalt MG/KG 29.1 100% 
Copper MG/KG 62.8 100% 

Cyanide MG/KG 0 0% 
Iron MG/KG 38600 100% 
Lead MG/KG 266 94% 
Magnesium MG/KG 29100 100% 

Manganese MG/KG 2380 96% 
Mercury MG/KG 0.13 72% 
Nickel MG/KG 62.3 98% 
Potassium MG/KG 3160 100% 

Selenium MG/KG 1.7 41% 

Silver MG/KG 0.87 4% 

Sodium MG/KG 269 83% 

Thallium MG/KG 1.2 16% 

Vanadium MG/KG 32.7 100% 

Zinc MG/KG 126 93% 

Notes: 

Tai 1 
ALL BACKGROUND METAL~ DATA IN SOILS AT SEDA 

Decision Document - SEADs-59 and 71 
Seneca Army Depot Activity 

NUMBER NUMBER NUMBER 11/05/91 11/05/91 

S1105- S1105-
TAGM ABOVE OF OF 24SOIL1 25SOIL1 
VALUE TAGM DETECTS ANALYSES VALUE (Q) VALUE (Q) 

19300 3 54 54 19200 20500 

5.9 1 9 54 10.3 UJ 8.8 UJ 
8.2 3 50 54 5.1 J 6.1 J 

300 0 54 54 136 J 98.9 J 

1.1 2 54 54 1.4 1.2 

2.3 3 21 54 2.6 2.9 

121000 3 54 54 5390 4870 

29.6 3 54 54 27.4 J 30.1 J 

30 0 54 54 13.8 18.4 

33 3 54 54 22.3 27.6 

0.35 0 0 48 0.6 U 0.63 U 

36500 3 54 54 37200 36100 

24.8 3 51 54 14.5 11.4 

21500 2 51 51 5850 7300 

1060 3 51 53 1130 956 

0.1 2 39 54 0.09 0.06 J 

49 3 53 54 42.3 48.7 

2380 3 54 54 1910 2110 

2 0 22 54 0.17 UJ 0.21 UJ 

0.75 1 2 51 1.6 U 1.3 U 

172 3 45 54 79.2 U 67.5 U 

0.7 2 8 51 0.47 U 0.58 U 

150 0 54 54 32.2 25.4 

110 3 50 54 85.1 J 94.2 J 

Jtaiicized data represents duplicate pair; average of both samples, presented to right, is compared to TAGM. 

Shaded cells with balded text indicates TAGM value exceeded. 

p:lpitlprojectslseneca\backgndlspsslsoil\Backsoil.xls\Bold_Shade 

11/05/91 11/05/91 11/05/91 

S1105- S1105- S1105-

26(1)SOIL1 27SOIL1 28SOIL1 

VALUE (Q) VALUE (Q) VALUE(Q) 

17700 12700 14800 

8.2 UJ 8.4 UJ 9.9 UJ 
6 j 4.2 J 4.3 J 

86.7 J 56.2 J 101 J 

1 0.78 J 1.1 

2.4 1.9 2.3 
3560 85900 45600 

26.9 J 19.8 J 22.5 J 
14 14.2 13.7 

26 16.2 22.6 

0.67 U 0.58 U 0.7 U 

32500 27400 31000 

13.6 10.1 10.8 

6490 6720 8860 

832 926 903 

0.06 J 0.05 J 0.08 J 

44.4 30.4 38.4 

1760 1430 1320 

0.2 UJ 0.61 UJ 0.21 UJ 

1.2 U 1.3 U 1.5 U 

62.6 U 75.3 J 84.2 J 

0.57 U 0.34 U 0.59 U 

26.4 15.7 19.7 

85 J 75 J 126 J 
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SAMPLE DATE: FREQUENCY 

MAXIMUM OF 
METALs UNIT CONCENTRATION DETECTION 

Aluminum MG/KG 20500 100% 
Antimony MG/KG 6.55 17% 
Arsenic MG/KG 21.5 93% 

Barium MG/KG 159 100% 
Beryllium MG/KG 1.4 100% 
Cadmium MG/KG 2.9 39% 
Calcium MG/KG 293000 100% 
Chromium MG/KG 32.7 100% 
Cobalt MG/KG 29.1 100% 
Copper MG/KG 62.8 100% 
Cyanide MG/KG 0 0% 
Iron MG/KG 38600 100% 
Lead MG/KG 266 94% 
Magnesium MG/KG 29100 100% 
Manganese MG/KG 2380 96% 
Mercury MG/KG 0.13 72% 

Nickel MG/KG 62.3 98% 
Potassium MG/KG 3160 100% 
Selenium MG/KG 1.7 41% 
Silver MG/KG 0.87 4% 
Sodium M.G/KG 269 83% 
Thallium MG/KG 1.2 16% 
Vanadium MG/KG 32.7 100% 
Zinc MG/KG 126 93% 

Notes: 

· Table C-1 
ALL BACKGROUND METALS DATA IN SOILS AT SEDA 

Decision Document - SEADs-59 and 71 
Seneca Army Depot Activity 

NUMBER NUMBER NUMBER 11/05/91 11/05/91 

S1105- S1105-

TAGM ABOVE OF OF 29SOIL 1 30RESOIL1 
VALUE TAGM DETECTS ANALYSES VALUE (Q) VALUE (Q) 

19300 3 54 54 8880 7160 
5.9 1 9 54 9.9 UJ 7 UJ 
8.2 3 50 54 3.8 J 4.4 J 

300 0 54 54 110 J 39.9 J 
1.1 2 54 54 0.76 0.52 J 
2.3 3 21 54 1.7 1.5 

121000 3 54 54 104000 101000 
29.6 3 54 54 13.8 J 11.2 J 

30 0 54 54 10.7 8.1 
33 3 54 54 21.6 19.3 

0.35 0 0 48 0.63 U 0.62 U 
36500 3 54 54 19600 17300 

24.8 3 51 54 10.1 7.8 

21500 2 51 51 17000 12600 

1060 3 51 53 532 514 
0.1 2 39 54 0.04 J 0.05 J 

49 3 53 54 23.8 19 
2380 3 54 54 1080 1050 

2 0 22 54 0.65 UJ 0.21 UJ 
0.75 1 2 51 1.5 U 1.1 U 
172 3 45 54 112 J 116 J 
0.7 2 8 51 0.36 U 0.6 U 
150 0 54 54 19.5 12.9 
110 3 50 54 84.3 J 74.8 J 

Italicized data represents duplicate pair; average of both samples, presented to right, is compared to T AGM. 
Shaded cells with balded text indicates TAGM value exceeded. · · 

p:\pit\proje,..-., 'eca\backgnd\spss\soil\Backsoil.xls\Bold Shade 
' - ('\ 

12/16/92 12/16/92 01/20/93 

BK- GB35-
BK-1SOIL3 2RESOIL3 1GRID 

VALUE (Q) VALUE (Q) VALUE(Q) 

19400 14400 18000 

7.9 U 7.2 U 5.8 UJ 
3 2.7 6.2 

159 106 93.6 

1.1 0.81 0.85 
0.45 U 0.41 U 0.33 U 

4590 22500 1590 
30 22.3 23.5 

14.4 12.3 9.4 
26.9 18.8 17.5 
0.57 U 0.61 U 0.78 U 

38600 26600 25200 
15.8 18.9 14.4 

5980 7910 3850 
2380 800 701 

0.13 J 0.11 0.06 J 

47.7 31 26.3 

1720 1210 1110 
0.73 J 0.94 0.23 UJ 
0.47 U 0.43 U 0.34 U 
49.1 J 61.1 J 35.6 J 
0.42 U 0.38 U 0.55 U 

28 22.4 27.1 
98.6 63.7 55 
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SAMPLE DATE: FREQUENCY 

MAXIMUM OF 
METALS UNIT CONCENTRATION DETECTION 

Aluminum MG/KG 20500 100% 
Antimony MG/KG 6.55 17% 
Arsenic MG/KG 21.5 93% 
Barium MG/KG 159 100% 
Beryllium MG/KG 1.4 100% 
Cadmium MG/KG 2.9 39% 
Calcium MG/KG 293000 100% 
Chromium MG/KG 32.7 100% 
Cobalt MG/KG 29.1 100% 
Copper MG/KG 62.8 100% 

Cyanide MG/KG 0 0% 
Iron MG/KG 38600 100% 
Lead MG/KG 266 94% 
Magnesium MG/KG 29100 100% 
Manganese MG/KG 2380 96% 
Mercury MG/KG 0.13 72% 
Nickel MG/KG 62.3 98% 
Potassium MG/KG 3160 100% 

Selenium MG/KG 1.7 41% 
Silver MG/KG 0.87 4% 
Sodium MG/KG 269 83% 
Thallium MG/KG 1.2 16% 
Vanadium MG/KG 32.7 100% 

Zinc MG/KG 126 93% 

Notes: 

Tat 
ALL BACKGROUND METAL.> i:JATA IN SOILS AT SEDA 

Decision Document - SEADs-59 and 71 
Seneca Army Depot Activity 

NUMBER NUMBER NUMBER 01/20193 01/20/93 

GB35- G835-
TAGM ABOVE OF OF 2GRID 6DUGR!D 
VALUE TAGM DETECTS ANALYSES VALUE (Q) VALUE (Q) 

19300 3 54 54 17600 16200 

5.9 1 9 54 6.8 J 6.3 J 

8.2 3 50 54 7.7 5.3 

300 0 54 54 61.7 61.7 

1.1 2 54 54 0.74 0.77 

2.3 3 21 54 0.31 U 0.35 U 

121000 3 54 54 17700 1370 

29.6 3 54 54 29.3 25.1 

30 0 54 54 16.3 10.3 

33 3 54 54 24.5 17.2 

0.35 0 0 48 0.71 U 0.82 U 

36500 3 54 54 34200 30800 

24.8 3 51 54 5.4 19.1 

21500 2 51 51 7790 4490 

1060 3 51 53 646 775 

0.1 2 39 54 0.03 U 0.07 J 

49 3 53 54 48.7 28.3 

2380 3 54 54 1110 975 

2 0 22 54 0.23 UJ 0.21 UJ 

0.75 1 2 51 0.32 U 0.36 U 

172 3 45 54 77.5 J 34.6 J 

0.7 2 8 51 0.54 U 0.5 U 

150 0 54 54 22.3 26.1 

110 3 50 54 83.4 53.1 

Italicized data represents duplicate pair; average of both samples, presented to right, is compared to TAGM. 
Shaded cells with balded text indicates TAGM value exceeded. 

p:\pit\projects\seneca\backgnd\spss\soil\Backsoil.xls\Bold_Shade 

01/20/93 01/20/93 01/20/93 

GB36- GB36-
gb35-Pair 1GRID 2GRID 

VALUE (Q) VALUE (Q) VALUE (Q) 

16900 18100 16200 

6.55 5.9 J 5.8 UJ 
6.5 4.6 9.7 

61.7 74.8 50.8 

0.755 0.77 0.65 

0.165 U 0.3 U 0.33 U 

9535 1660 22900 

27.2 24.8 27.4 

13.3 20.4 13.2 

20.85 17.7 17.5 

0.3825 u 0.7 U 0.68 U 

32500 26100 30700 

12.25 12.7 6.2 

6140 4490 7150 
710.5 426 507 

0.0425 J 0.02 J 0.02 J 

38.5 28.3 42.8 

1042.5 1400 1100 
0.11 UJ 0.2 UJ 0.18 UJ 
0.17 U 0.31 U 0.34 U 

56.05 J 46.6 J 97.6 J 

0.26 U 0.46 U 0.43 U 

24.2 27.8 19.7 

68.25 59.2 74.1 
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SAMPLE DATE: FREQUENCY 

MAXIMUM OF 
METALS UNIT CONCENTRATION DETECTION 

Aluminum MG/KG 20500 100% 
Antimony MG/KG 6.55 17% 
Arsenic MG/KG 21.5 · 93% 
Barium MG/KG 159 100% 
Beryllium MG/KG 1.4 100% 
Cadmium MG/KG 2.9 39% 
Calcium MG/KG 293000 100% 
Chromium MG/KG 32.7 100% 
Cobalt MG/KG 29.1 100% 
Copper MG/KG 62.8 100% 
Cyanide MG/KG 0 0% 
Iron MG/KG 38600 100% 
Lead MG/KG 266 94% 
Magnesium MG/KG 29100 100% 
Manganese MG/KG 2380 96% 
Mercury MG/KG 0.13 72% 
Nickel MG/KG 62.3 98% 
Potassium MG/KG 3160 100% 
Selenium MG/KG 1.7 41% 
Silver MG/KG 0.87 4% 
Sodium MG/KG 269 83% 
Thallium MG/KG 1.2 16% 
Vanadium MG/KG 32.7 100% 
Zinc MG/KG 126 93% 

Notes: 

Table C-1 
ALL BACKGROUND METALS DATA IN SOILS AT SEDA 

Decision Document - SEADs-59 and 71 
Seneca Army Depot Activity 

NUMBER NUMBER NUMBER 01111193 11120191 

MW36- S2011121 M 
TAGM ABOVE OF OF 3GRID W34GRID 
VALUE TAGM DETECTS ANALYSES VALUE(Q) VALUE (Q) 

19300 3 54 54 12700 16100 
5.9 1 9 54 5.7 UJ 5.7 J 
8.2 3 50 54 2.9 J 6:3 U 

300 0 54 54 46.9 J 67.5 
1.1 2 54 54 0.59 0.86 
2.3 3 21 54 0.33 U 2.3 

121000 3 54 54 4170 28600 
29.6 3 54 54 23.3 J 26.6 

30 0 54 54 18.6 17 
33 3 54 54 19.2 J 32.7 

0.35 0 0 48 0.56 U 0.54 U 
36500 3 54 54 27500 35000 

24.8 3 51 54 20.2 11.9 
21500 2 51 51 5750 6850 

1060 3 51 53 540 803 
0.1 2 39 54 0.02 J 0.07 R 
49 3 53 54 43.3 J 49.3 J 

2380 3 54 54 754 1290 

2 0 22 54 0.19 UJ 0.18 UJ 
0.75 1 2 51 0.34 U 0.87 J 
172 3 45 54 31.6 U 55.2 J 
0.7 2 8 51 0.45 U 0.51 U 

150 0 54 54 16.2 J 22.3 
110 3 50 54 34.7 J 95.7 

Italicized data represents duplicate pair; average of both samples, presented to right, is compared to TAGM. 
Shaded cells with bolded text indicates TAGM value exceeded. 

p:\pit\proj/ eca\backgnd\spsslsoil\Backsoil.xls\Bold _ Shade (") 

12102/93 12102193 12102193 

SB24-5--1 SB24-5-3 SB24-5--5 
VALUE (Q) VALUE (Q) VALUE (Q) 

16200 10100 13700 
12.5 UJ 5.8 UJ 11.3 UJ 
4.2 3.3 5 
117 58.3 67.2 

0.98 J 0.48 J 0.62 J 
0.78 U 0.36 U 0.7 U 

4540 74200 49000 
24.5 16.9 23.1 

16 8.2 12 
28.4 20.9 22.2 

0.6 U 0.51 U 0.57 U 
33600 21300 26700 

45.5 J 8.7 J 7.9 J 
5150 12100 11400 
1080 400 450 
0.07 JR 0.06 JR 0.04 JR 
37.3 26.4 35.2 
1170 J, 993 1660 
0.15 UJ 0.23 UJ 0.22 UJ 

1.6 U 0.73- U 1.4 U 
50.9 J 153 J 139 J 
0.16 U 0.25 U 0.24 U 
29.9 14.4 19.5 
85.7 62.8 63.2 
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SAMPLE DA TE: FREQUENCY 

MAXIMUM OF 
METALs UNIT CONCENTRATION DETECTION 

Aluminum MG/KG 20500 100% 
Antimony MG/KG 6.55 17% 
Arsenic MG/KG 21.5 ,93% 
Barium MG/KG 159 100% 
Beryllium MG/KG 1.4 100% 
Cadmium MG/KG 2.9 39% 
Calcium MG/KG 293000 100% 
Chromium MG/KG 32.7 100% 
Cobalt MG/KG 29.1 100% 
Copper MG/KG 62.8 100% 
Cyanide MG/KG 0 0% 
Iron MG/KG 38600 100% 
Lead MG/KG 266 94% 
Magnesium MG/KG 29100 100% 
Manganese MG/KG 2380 96% 
Mercury MG/KG 0.13 72% 
Nickel MG/KG 62.3 98% 
Potassium MG/KG 3160 100% 
Selenium MG/KG 1.7 41% 
Silver MG/KG 0.87 4% 

Sodium MG/KG 269 83% 
Thallium MG/KG 1.2 16% 
Vanadium MG/KG 32.7 100% 
Zinc MG/KG 126 93% 

Notes: 

Tab i 
ALL BACKGROUND METAL:> DATA IN SOILS AT SEDA 

Decision Document - SEADs-59 and 71 
Seneca Army Depot Activity 

NUMBER NUMBER NUMBER 12/03/93 12/03/93 

TAGM ABOVE OF OF SB25-6-01 SB25-6-02 
VALUE TAGM DETECTS ANALYSES VALUE (Q) VALUE (Q) 

19300 3 54 54 10600 7070 
5.9 1 9 54 4.2 U 3 U 
8.2 3 50 54 8.3 4.8 

300 0 54 54 59.1 35 
1.1 2 54 54 0.48 J 0.35 J 
2.3 3 21 54 0.41 U 0.29 U 

121000 3 54 54 82500 122000 
29.6 3 54 54 16.9 11.3 

30 0 54 54 11.2 6.6 J 
33 3 54 54 20.2 J 12 J 

0.35 0 0 48 0.58 U 0.64 U 
36500 3 54 54 21400 15800 

24.8 3 51 54 9.5 13.8 
21500 2 51 51 19600 22800 

1060 3 51 53 722 J 610 J 
0.1 2 39 54 0.03 J 0.04 U 
49 3 53 54 26.8 18 

2380 3 54 54 1480 1060 

2 0 22 54 0.97 J 0.63 J 
0.75 1 2 51 0.82 U 0.59 U 

172 3 45 54 269 J 186 J 

0.7 2 8 51 0.24 UJ 0.21 UJ 
150 0 54 54 18.5 12 

110 3 50 54 71.6 J 40.6 J 

Italicized data represents duplicate pair; average of both samples, presented to right, is compared to TAGM. 
Shaded cells with balded text indicates TAGM value exceeded. 

p:\pit\projects\seneca\backgnd\spss\soil\Backsoil.Xls\Bold_Shade 

09/25195 09/25/95 

S825-7-00 S825-7-10 SB25-7 Pair 
VALUE (Q} VALUE (Q) VALUE (Q) 

12500 12500 12500 
0.4 0.4 UJ 0.3 J 
4.3 4.3 4.3 

71.3 71.3 71.3 
0.56 0.56 0.56 

0.05 U 0.05 U 0.025 
47400 J 47400 J 47400 J 

16.9 J 16.9 J 16.9 J 

8 8 8 
15.7 15.7 15.7 

0.44 U 0.444 U 0.221 U 
20500 20500 20500 

11.1 11.1 11.1 

11700 11700 11700 
452 452 452 

0.03 0.03 0.03 

22.3 22.3 22.3 

1110 1110 1110 
0.63 U 0.66 U 0.3225 U 
0.89 U 0.92 U 0.4525 U 

59.9 57.5 58.7 

1.2 1.2 1.2 

21 21 21 

54.1 54.1 54.1 
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SAMPLE DATE: FREQUENCY 

MAXIMUM OF 
METALs UNIT CONCENTRATION DETECTION 

Aluminum MG/KG 20500 100% 
Antimony MG/KG 6.55 17% 
Arsenic MG/KG 21.5 93% 
Barium MG/KG 159 100% 
Beryllium MG/KG 1.4 100% 
Cadmium MG/KG 2.9 39% 
Calcium MG/KG 293000 100% 
Chromium MG/KG 32.7 100% 
Cobalt MG/KG 29.1 100% 
Copper MG/KG 62.8 100% 
Cyanide MG/KG 0 0% 
Iron MG/KG 38600 100% 
Lead MG/KG 266 94% 
Magnesium MG/KG 29100 100% 
Manganese MG/KG 2380 96% 
Mercury MG/KG 0.13 72% 
Nickel MG/KG 62.3 98% 
Potassium MG/KG 3160 100% 
Selenium MG/KG 1.7 41% 
Silver MG/KG 0.87 4% 
Sodium MG/KG 269 83% 
Thallium MG/KG 1.2 16% 
Vanadium MG/KG 32.7 100% 
Zinc MG/KG 126 93% 

Notes: 

Table C-1 
ALL BACKGROUND METALS DATA IN SOILS AT SEDA 

Decision Document - SEADs-59 and 71 
Seneca Army Depot Activity 

NUMBER NUMBER NUMBER 09/25/95 09/25/95 

TAGM ABOVE OF OF SB25-7-03 SB25-7-04 
VALUE TAGM DETECTS ANALYSES VALUE (Q) VALUE (Q) 

19300 3 54 54 8020 7550 
5.9 1 9 54 0.42 UJ 0.44 U 
8.2 3 50 54 4.1 3.4 

300 0 54 54 58 52 
1.1 2 54 54 0.43 0.39 
2.3 3 21 54 0.06 U 0.06 U 

121000 3 54 54 120000 J 133000 J 
29.6 3 54 54 13.7 J 12.4 J 

30 0 54 54 8.2 6.9 
33 3 54 54 17.7 16.4 

0.35 0 0 48 0.57 U 0.51 U 
36500 3 54 54 18900 15400 

24.8 3 51 54 7 6.5 
21500 2 51 51 17400 20700 

1060 3 51 53 735 402 
0.1 2 39 54 0.02 0.01 
49 3 53 54 26.4 22.4 

2380 3 54 54 1280 1430 
2 0 22 54 0.7 U 0.74 U 

0.75 1 2 51 0.98 U 1 U 
172 3 45 54 89.1 110 
0.7 2 8 51 I.I 0.6 U 

150 0 54 54 13.4 13.7 
110 3 50 54 64.9 65.1 

Italicized data represents duplicate pair, average of both samples, presented to right, is compared to TAGM. 
Shaded cells with bolded text indicates TAGM value exceeded. 

---p:\pit\projef -eca\backgnd\spss\soil\Backsoil".xls\Bold_Shade r, 

04/02/94 04/02/94 04/02/94 

MW64A-1-1 MW64A-1-2 MW64A-1-3 
VALUE (Q) VALUE (Q) VALUE (Q) 

16100 19800 12600 
0.23 J 0.2 UJ 0.2 UJ 

7.1 8.2 5 
83.7 91.2 62.3 
0.68 J 0.74 J 0.53 J 
0.11 J 0.02 U 0.12 J 

7210 4300 72400 
23 25 19 

11.8 11.3 9.1 J 
25.5 21 23.7 
0.66 U 0.56 U 0.55 U 

28500 28000 22600 
21.6 13.6 15.4 
5480 5010 14800 
558 604 402 
0.05 J 0.03 J 0.02 J 
32.2 28.6 26.7 
2590 J 2260 J 2700 J 
0.96 1.7 0.34 U 
0.12 U 0.14 U 0.14 U 
27.5 U 31.8 U 92.1 J 
0.42 J 0.32 U 0.32 U 
27.6 32.2 22.8 
104 87.1 64.9 
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SAMPLE DA TE: FREQUENCY 

MAXIMUM OF 
METALS UNIT CONCENTRATION DETECTION 

Aluminum MG/KG 20500 100% 
Antimony MG/KG 6.55 17% 
Arsenic MG/KG 21.5 93% 
Barium MG/KG 159 100% 
Beryllium MG/KG 1.4 100% 
Cadmium MG/KG 2.9 39% 
Calcium MG/KG 293000 100% 
Chromium MG/KG 32.7 100% 
Cobalt MG/KG 29.1 100% 
Copper MG/KG 62.8 100% 
Cyanide MG/KG 0 0% 
Iron MG/KG 38600 100% 
Lead MG/KG 266 94% 
Magnesium MG/KG 29100 100% 
Manganese MG/KG 2380 96% 

Mercury MG/KG 0.13 72% 
Nickel MG/KG 62.3 98% 
Potassium MG/KG 3160 100% 
Selenium MG/KG 1.7 41% 
Silver MG/KG 0.87 4% 
Sodium MG/KG 269 83% 
Thallium MG/KG 1.2 16% 
Vanadium MG/KG 32.7 100% 
Zinc MG/KG 126 93% 

Notes: 

Ta. -1 
ALL BACKGROUND METALS DATA IN SOILS AT SEDA 

Decision Document - SEADs-59 and 71 
Seneca Army Depot Activity 

NUMBER NUMBER NUMBER 05/13/94 05/13/94 

TAGM ABOVE OF OF MW64B-1-1 MW64B-1-2 
VALUE TAGM DETECTS ANALYSES VALUE (Q) VALUE (Q) 

19300 3 54 54 13400 8870 
5.9 1 9 54 0.3 J 0.15 UJ 
8.2 3 50 54 5.5 4.3 

300 0 54 54 75.5 70.8 
1.1 2 54 54 0.56 J 0.43 J 
2.3 3 21 54 0.63 J 0.64 J 

121000 3 54 54 5530 70000 
29.6 3 54 54 17.5 14.1 

30 0 54 54 7.2 J 10 

33 3 54 54 18.9 20.2 

0.35 0 0 48 0.6 U 0.5 U 
36500 3 54 54 20900 18400 

24.8 3 51 54 21.4 8.8 

21500 2 51 51 3720 18900 
1060 3 51 53 207 434 

0.1 2 39 54 0.05 J 0.02 J 
49 3 53 54 19.8 28.2 

2380 3 54 54 1700 1630 
2 0 22 54 0.99 J 0.26 U 

0.75 1 2 51 0.16 UJ 0.11 UJ 

172 3 45 54 35.9 U 96.8 J 
0.7 2 8 51 0.41 J 0.24 U 

150 0 54 54 23.3 14.8 

110 3 50 54 72.2 59 

Italicized data represents duplicate pair; average of both samples, presented to right, is compared to TAGM. 
Shaded cells with balded text indicates TAGM value exceeded. 

p:\pitlprojects\seneca\backgnd\spss\soil\Backsoii.xls\Bold_Shade 

05/13/94 05/13/94 03/30/94 

MW64B-1-
MW64B-1-3 04 MW67-2-1 

VALUE (Q) VALUE (Q) VALUE(Q) 

7620 7620 16700 
0.15 UJ 0.15 UJ 0.27 J 

5.5 5.5 4.4 

76.7 76.7 114 

0.37 J 0.37 J 0.67 J 
0.54 J 0.54 J 0.2 J 

75900 75900 3580 

13.5 13.5 19.5 
7.4 J 7.4 J 7.5 J 

17.6 17.6 16.5 

0.48 U 0.48 U 0.64 U 
17100 17100 20500 

8.3 8.3 17.5 

21500 21500 
389 389 438 

0.01 U 0.01 U 0.04 

22.6 22.6 18.7 

1650 1650 1780 J 
0.57 J 0.57 J 0.81 

0.11 UJ 0.11 UJ 0.11 U 

79.6 J 79.6 J 25.1 U 

0.24 U 0.24 U 0.48 J 
14.2 14.2 28.2 

45.6 45.600 64.8 
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SAMPLE DATE: FREQUENCY 

MAXIMUM OF 
METALs UNIT CONCENTRATION DETECTION 

Aluminum MG/KG 20500 100% 
Antimony MG/KG 6.55 17% 
Arsenic MG/KG 21.5 93% 
Barium MG/KG 159 100% 
Beryllium MG/KG 1.4 100% 
Cadmium MG/KG 2.9 39% 
Calcium MG/KG 293000 100% 
Chromium MG/KG 32.7 100% 
Cobalt MG/KG 29.1 100% 
Copper MG/KG 62.8 100% 
Cyanide MG/KG 0 0% 
Iron MG/KG 38600 100% 
Lead MG/KG 266 94% 
Magnesium MG/KG 29100 100% 
Manganese MG/KG 2380 96% 

Mercury MG/KG 0.13 72% 
Nickel MG/KG 62.3 98% 
Potassium MG/KG 3160 100% 
Selenium MG/KG 1.7 41% 
Silver MG/KG 0.87 4% 
Sodium MG/KG 269 83% 
Thallium MG/KG 1.2 16% 
Vanadium MG/KG 32.7 100% 
Zinc MG/KG 126 93% 

Notes: 

Table C-1 
ALL BACKGROUND METALS DATA IN SOILS AT SEDA 

Decision Document - SEADs-59 and 71 
Seneca Army Depot Activity 

NUMBER NUMBER NUMBER 03/30/94 03/30/94 

TAGM ABOVE OF OF MW67-2-2 MW67-2-3 
VALUE TAGM DETECTS ANALYSES VALUE(Q) VALUE (Q) 

19300 3 54 54 14900 9460 
5.9 1 9 54 0.22 J 0.2 UJ 
8.2 3 50 54 4.5 4.2 

300 0 54 54 105 80.8 
1.1 2 54 54 0.61 J 0.4 J 
2.3 3 21 54 0.11 J 0.12 J 

121000 3 54 54 79000 77800 
29.6 3 54 54 22.5 14.8 

30 0 54 54 10.4 J 9.7 J 
33 3 54 54 20.3 20.5 

0.35 0 0 48 0.5 U 0.54 U 
36500 3 54 54 24400 18700 

24.8 3 51 54 9.3 8.5 
21500 2 51 51 

1060 3 51 53 528 411 
0.1 2 39 54 0.01 J 0.02 J 

49 3 53 54 32.3 25.9 
2380 3 54 54 3160 J 1970 J 

2 0 22 54 0.36 U 0.34 U 
0.75 1 2 51 0.15 U 0.14 U 
172 3 45 54 112 J 107 J 
0.7 2 8 51 0.34 U 0.32 U 
150 0 54 54 24.8 16.5 
110 3 50 54 62 60.1 

Italicized data represents duplicate pair; average of both samples. presented to right, is compared to TAGM. 
Shaded cells with balded text indicates TAGM value exceeded. 

p:\pit\pr~/-·,neca\backgnd\spss\soil\Backsoil.xls\Bold_Shade 1r---, 

05/11/94 05/11/94 05/11/94 

MW70-1-1 MW70-1-2 MW70-1-3 
VALUE(Q) VALUE (Q) VALUE (Q) 

12200 9480 11000 
0.23 UJ 0.21 UJ 0.19 UJ 

5.4 4.1 5.7 
67.5 56.6 79.9 
0.44 J 0.41 J 0.54 J 
0.57 J 0.43 J 0.8 J 

3600 51600 48600 
13.7 14.7 17.8 

5.5 J 7.1 J 21 
12.4 19.7 33.5 

17700 16000 26400 
20.7 9.1 13.6 

2830 13600 7980 
233 470 1040 
0.1 J 0.03 J 0.02 J 

12.3 17.6 52.4 
982 J 1590 1350 

1 J 0.64 J 0.32 U 

36.4 U 126 J 165 J 

23.3 17.2 17.6 
55.4 42.4 116 
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SAMPLE DATE: FREQUENCY 

MAXIMUM OF 
METALs UNIT CONCENTRATION DETECTION 

Aluminum MG/KG 20500 100% 
Antimony MG/KG 6.55 17% 
Arsenic MG/KG 21.5 93% 
Barium MG/KG 159 100% 
Beryllium MG/KG 1.4 100% 
Cadmium MG/KG 2.9 39% 
Calcium MG/KG 293000 100% 
Chromium MG/KG 32.7 100% 

Cobalt MG/KG 29.1 100% 

Copper MG/KG 62.8 100% 
Cyanide MG/KG 0 0% 
Iron MG/KG 38600 100% 
Lead MG/KG 266 94% 
Magnesium MG/KG 29100 100% 
Manganese MG/KG 2380 96% 
Mercury MG/KG 0.13 72% 

Nickel MG/KG 62.3 98% 
Potassium MG/KG 3160 100% 

Selenium MG/KG 1.7 41% 

Silver MG/KG 0.87 -4% 

Sodium MG/KG 269 83% 
Thaflium MG/KG 1.2 16% 

Vanadium MG/KG 32.7 100% 

Zinc MG/KG 126 93% 

Notes: 

Ta -1 
ALL BACKGROUND METAL.;, DATA IN SOILS AT SEDA 

Decision Document - SEADs-59 and 71 
Seneca Army Depot Activity 

NUMBER NUMBER NUMBER 11/02/93 11/02/93 

TAGM ABOVE OF OF SB11-3-1 SB11-3-2 

VALUE TAGM DETECTS ANALYSES VALUE (Q) VALUE (Q) 

19300 3 54 54 17600 6330 
5.9 1 9 54 10.8 UJ 8 UJ 

8.2 3 50 54 5.6 R 3.4 R 

300 0 54 54 113 57.4 

1.1 2 54 54 0.85 J 0.34 J 

2.3 3 21 54 0.67 U 0.5 U 

121000 3 54 54 4950 91300 

29.6 3 54 54 24 11.1 

30 0 54 54 11.3 6.5 J 

33 3 54 54 20 12.2 

0.35 0 0 48 0.57 U 0.47 U 

36500 3 54 54 27200 13200 

24.8 3 51 54 27.9 11.4 

21500 2 51 51 4160 12900 

1060 3 51 53 674 356 

0.1 2 39 54 0.05 J 0.04 U 

49 3 53 54 28.3 16.7 
2380 3 54 54 2110 1110 

2 0 22 54 0.24 J 0.13 UJ 

0.75 1 2 51 1.4 UJ 1 UJ 

172 3 45 54 66.3 J 136 J 

0.7 2 8 51 0.19 U 1.5 U 

150 0 54 54 31.8 13.3 

110 3 50 54 83.2 R 65 R 

Italicized data represents duplicate pair; average of both samples, presented to right, is compared to TAGM. 

Shaded cells with balded text indicates TAGM value exceeded. 

p:lpitlprojects\seneca\backgndlspss\soil\Backsoil.xls\Bold_Shade 

11/03193 12/08/93 

SB11-3-6 SB13-1-1 SB13-1-2 

VALUE (Q) VALUE {Q) VALUE (Q) 

10900 18300 8250 

7.6 UJ 5.1 J 3.7 UJ 

SR 7 6.2 

62.7 106 88.1 

0.47 J 0.92 J 0.42 J 

0.48 U 0.45 U 0.36 U 

48600 3570 87700 

18.6 29.4 13.3 

10.1 12 7.2 J 

21.7 11.6 18.4 

0.53 U 0.61 U 0.5 U 

28300 32500 17400 

10.1 15 R 9 R 

10100 5890 20800 

434 451 517 

0.03 U 0.03 J 0.07 J 

29.5 34.9 24 

1230 2190 1390 

0.21 UJ 0.26 J 0.56 J 

0.97 UJ 0.9 U 0.71 U 

146 J 80.6 J 155 J 

0.23 U 0.43 J 0.43 J 

17 32.7 13.3 

77.3 R 81.9 56.2 
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SAMPLE DA TE: FREQUENCY 

MAXIMUM OF 
METALs UNIT CONCENTRATION DETECTION 

Aluminum MG/KG 20500 100% 
Antimony MG/KG 6.55 17% 
Arsenic MG/KG 21.5 93% 
Barium MG/KG 159 100% 
Beryllium MG/KG 1.4 100% 
Cadmium MG/KG 2.9 39% 
Calcium MG/KG 293000 100% 
Chromium MG/KG 32.7 100% 
Cobalt MG/KG 29.1 100% 
Copper MG/KG 62.8 100% 
Cyanide MG/KG 0 0% 
Iron MG/KG 38600 100% 
Lead MG/KG 266 94% 
Magnesium MG/KG 29100 100% 
Manganese MG/KG 2380 96% 
Mercury MG/KG 0.13 72% 

Nickel MG/KG 62.3 98% 
Potassium MG/KG 3160 100% 
Selenium MG/KG 1.7 41% 
Silver MG/KG 0.87 4% 
Sodium MG/KG 269 83% 
Thallium MG/KG 1.2 16% 
Vanadium MG/KG 32.7 100% 
Zinc MG/KG 126 93% 

Notes: 

Table C-1 
ALL BACKGROUND METALS DATA IN SOILS AT SEDA 

Decision Document - SEADs-59 and 71 
Seneca Army Depot Activity 

NUMBER NUMBER NUMBER 12/08/93 12/15/93 

TAGM ABOVE OF OF SB13-1-3 SB13-6-1 
VALUE TAGM DETECTS ANALYSES VALUE (Q) VALUE (Q) 

19300 3 54 54 11700 16000 
5.9 1 9 54 2.8 UJ 3.2 UJ 
8.2 3 50 54 5.7 4.6 

300 0 54 54 33.9 103 
1.1 2 54 54 0.54 J 0.92 
2.3 3 21 54 0.27 U 0.31 U 

121000 3 54 54 50300 5140 
29.6 3 54 54 19.6 21.5 

30 0 54 54 11.1 10.6 
33 3 54 54 17.6 16 

0.35 0 0 48 0.53 U 0.6 U 
36500 3 54 54 24700 25300 

24.8 3 51 54 11.7 R 13.8 
21500 2 51 51 12600 3750 

1060 3 51 53 404 934 
0.1 2 39 54 0.02 U 0.03 J 
49 3 53 54 33.1 22.7 

2380 3 54 54 1270 1330 
2 0 22 54 0.51 J 1.2 

0.75 1 2 51 0.54 U 0.62 U 
172 3 45 54 134 J 61.9 J 
0.7 2 8 51 0.64 J 0.18 U 
150 0 54 54 16.3 29.9 
110 3 50 54 45.8 62.5 

Italicized data represents duplicate pair; average of both samples, presented to right, is compared to TAGM. 
Shaded cells with bolded text indicates TAGM value exceeded. 
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12/15/93 12/15/93 12/01/93 

SB13-6-3 SB13-6-4 SB17-1-1 
VALUE(Q) VALUE (Q) VALUE (Q) 

13500 10200 13700 
2.5 UJ 2.9 UJ 11.7 UJ 
2.7 2.3 4.3 

60.4 56.8 107 
0.71 0.58 J 0.7 J 
0.25 U 0.28 U 0.73 U 

31800 45200 2870 
23.5 17.8 17.6 

15 11.3 9.9 J 
27.4 14.5 46.4 
0.53 U 0.51 U 0 NA 

26900 20700 25100 
11.6 11.7 266 

6640 5220 3330 
508 556 547 
0.01 U 0.01 U 0.05 J 
41.9 33 19.1 
1120 1000 628 J 

0.11 J 0.24 J 0.25 UJ 
0.49 U 0.56 U 1.5 U 
116 J 141 J 46.2 J 

0.14 U 0.23 U 0.28 UJ 
18.5 13.8 23.1 
64.7 39.3 93.4 
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SAMPLE DA TE: FREQUENCY 

MAXIMUM OF 
METALs UNIT CONCENTRATION DETECTION 

Aluminum MG/KG 20500 100% 
Antimony MG/KG 6.55 17% 
Arsenic MG/KG 21.5 93% 
Barium MG/KG 159 100% 
Beryllium MG/KG 1.4 100% 
Cadmium MG/KG 2.9 39% 
Calcium MG/KG 293000 100% 
Chromium MG/KG 32.7 100% 
Cobalt MG/KG 29.1 100% 
Copper MG/KG 62.8 100% 
Cyanide MG/KG 0 0% 
Iron MG/KG 38600 100% 
Lead MG/KG 266 94% 
Magnesium MG/KG 29100 100% 
Manganese MG/KG 2380 96% 
Mercury MG/KG 0.13 72% 
Nickel MG/KG 62.3 98% 
Potassium MG/KG 3160 100% 
Selenium MG/KG 1.7 41% 
Silver MG/KG 0.87 4% 
Sodium MG/KG 269 83% 
Thallium MG/KG 1.2 16% 
Vanadium MG/KG 32.7 100% 

Zinc MG/KG 126 93% 

Notes: 

Tat 1 
ALL BACKGROUND METAL-, DATA IN SOILS AT SEDA 

Decision Document - SEADs-59 and 71 
Seneca Army Depot Activity 

NUMBER NUMBER NUMBER 12/01/93 12/01/93 

TAGM ABOVE OF OF SB17-1-2 SB17-1-3 
VALUE TAGM DETECTS ANALYSES VALUE (Q) VALUE (Q) 

19300 3 54 54 18100 8700 
5.9 1 9 54 11.8 UJ 9 UJ 
8.2 3 50 54 5.2 3.4 
300 0 54 54 114 59.4 
1.1 2 54 54 0.9 J 0.42 J 
2.3 3 21 54 0.74 U 0.56 U 

121000 3 54 54 20900 72800 
29.6 3 54 54 25.1 13.9 

30 0 54 54 13.3 8.8 
33 3 54 54 26.9 20 

0.35 0 0 48 0 NA ONA 
36500 3 54 54 29900 18800 

24.8 3 51 54 11.4 J 7.5 J 
21500 2 51 51 8490 18100 

1060 3 51 53 487 391 
0.1 2 39 54 0.06 J 0.03 UJ 
49 3 53 54 42 25.2 

2380 3 54 54 1560 1090 
2 0 22 54 0.24 UJ 0.14 UJ 

0.75 1 2 51 1.5 U 1.1 U 
172 3 45 54 74.6 J 137 J 
0.7 2 8 51 0.26 UJ 0.15 UJ 
150 0 54 54 27 13.9 
110 3 50 54 80.2 57.1 

Italicized data represents duplicate pair; average of both samples, presented to right, is compared to TAGM. 
Shaded cells with balded text indicates TAGM value exceeded. 

p:\pit\projects\seneca\backgnd\spss\soil\Backsoil.xls\Bold_Shade 

11/17/93 11/17/93 12/06/93 

SB26-1-1 SB26-1-2 SB4-1-1 
VALUE(Q) VALUE (Q) VALUE (Q) 

5560 9040 14800 

7.3 UJ 6.7 UJ 4.8 UJ 

3.2 5.3 6.2 

73.2 43.7 72 

0.35 J 0.41 J 0.73 J 

0.46 U 0.42 U 0.47 U 

293000 47300 4280 

10.3 15.7 23.2 

5.9 J 9.5 11.3 

9.7 14.3 14.1 

0.48 U 0.57 U 0.52 U 

8770 19100 27500 

6.33 8.5 17.7 J 

29100 9160 4270 

309 551 615 JR 

0.02 U 0.02 U 0.05 J 

31.6 R 23.9 278 

1710 901 1250 

0.13 UJ 0.26 J 0.4 J 

0.92 UJ 0.85 UJ 0.93 U 

192 J 108 J 43.8 U 

0.73 U 0.17 U 0.23 U 

12.7 14.4 28.6 

283 R 90.6 79.6 
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SAMPLE DATE: FREQUENCY 

MAXIMUM OF 
METALS UNIT CONCENTRATION DETECTION 

Aluminum MG/KG 20500 100% 
Antimony MG/KG 6.55 17% 
Arsenic MG/KG 21.5 93% 
Barium MG/KG 159 100% 
Beryllium MG/KG 1.4 100% 
Cadmium MG/KG 2.9 39% 
Calcium MG/KG 293000 100% 
Chromium MG/KG 32.7 100% 
Cobalt MG/KG 29.1 100% 
Copper MG/KG 62.8 100% 
Cyanide MG/KG 0 0% 
Iron MG/KG 38600 100% 
Lead MG/KG 266 94% 
Magnesium MG/KG 29100 100% 
Manganese MG/KG 2380 96% 
Mercury MG/KG 0.13 72% 
Nickel MG/KG 62.3 98% 
Potassium MG/KG 3160 100% 
Selenium MG/KG 1.7 41% 
Silver MG/KG 0.87 4% 
Sodium MG/KG 269 83% 
Thallium MG/KG 1.2 16% 
Vanadium MG/KG 32.7 100% 
Zinc MG/KG 126 93% 

Notes: 

Table C-1 
ALL BACKGROUND METALS DATA IN SOILS AT SEDA 

Decision Document - SEADs-59 and 71 
Seneca Army Depot Activity 

NUMBER NUMBER NUMBER 12106/93 12106/93 

TAGM ABOVE OF OF S84-1-10 S84-pair 
VALUE TAGM DETECTS ANALYSES VALUE (Q) VALUE (Q) 

19300 3 54 54 21000 17900 
5.9 1 9 54 3.8 UJ 2.15 UJ 
8.2 3 50 54 4.2 5.2 

300 0 54 54 97.7 84.85 
1.1 2 54 54 0.64 J 0.685 J 
2.3 3 21 54 0.37 U 0.21 U 

121000 3 54 54 2460 3370 
29.6 3 54 54 27.9 25.55 

30 0 54 54 5.9 J 8.6 J 
33 3 54 54 15.1 14.6 

0.35 0 0 48 0.53 U 0.2625 U 
36500 3 54 54 19500 23500 

24.8 3 51 54 9.8 J 13.75 J 
21500 2 51 51 4460 4365 

1060 3 51 53 119 JR 

0.1 2 39 54 0.04 J 0.045 J 

49 3 53 54 25.1 26.45 J 
2380 3 54 54 2490 1870 

2 0 22 54 0.23 J 0.315 J 
0.75 1 2 51 0.74 U 0.4175 U 
172 3 45 54 39.2 J 30.55 J 
0.7 2 8 51 0.23 U 0.115 U 

150 0 54 54 31 29.8 
110 3 50 54 72.1 75.85 

Italicized data represents duplicate pair, average of both samples, presented to right, is compared to TAGM. 
Shaded cells with balded text indicates TAGM value exceeded. 
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12/06/93 12/06/93 11/08/93 

SB4-1-2 SB4-1-3 TP57-11 
VALUE (Q) VALUE(Q) VALUE (Q) 

15300 19200 14600 
5 UJ 2.8 UJ 11.3 UJ 

3.9 21.5 5.9 
40.4 J 81.2 120 
0.74 J 1 0.81 J 
0.49 U 0.27 U 0.71 U 

30900 14400 22300 

27.6 32.7 20.1 

16.5 29.1 8.8 J 

62.8 21.6 21.7 

0.53 U 0.47 U 0.54 U 
34300 37900 24900 

7.5 J 9.1 J 11.3 
7130 8040 5360 

337 R 0 329 
0.04 J 0.04 J 0.04 J 

47.6 62.3 25.7 
1300 2030 1430 
0.09 U 0.14 U 0.46 J 

0.98 U 0.64 J 1.4 UJ 
105 J 91.6 J 93 J 

0.16 U 0.24 U 0.17 U 

22.2 29.3 27.8 
102 ll5 57.9 
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TABLE C-2 
GROUNDWATER BACKGROUND DATA 
Decision Document - SEADs-59 and 71 

Seneca Army Depot Activity 

MW-35 

STUDY ID: 3093 
LOCID: MW-35 
QC CODE: SA 
SAMP. DETH TOP: NONE 
SAMP. DEPTH BOT: NONE 
MATRIX: GROUNDW 
SAMPID: UNIT FREQUENCY TYPE NUMBER NUMBER NUMBER MW35OB3Q 

OF CRITERIA OF OF OF OF 
PARAMETER UNIT MAXIMUM DETECTION VALUE CRITERIA EXCEEDENCES DETECTS ANALYSES VALUE Q 
Aluminum UG/L 42400 87% 50 MCL 25 27 31 207 
Antimony UG/L 52.7 13% 3 GA 3 4 31 16.8 U 
Arsenic UG/L 10 13% 5 MCL 2 4 31 1 B 
Barium UG/L 337 94% 1000 GA 0 29 31 97.3 B 
Beryllium UG/L 2.2 13% 4 MCL 0 4 31 0.3 U 
Cadmium UG/L 0 0% 5 GA 0 0 31 2.4 U 
Calcium UG/L 181000 100% 0 31 31 108000 
Chromium UG/L 69.4 48% 50 GA 1 15 31 3.3 U 
Cobalt UG/L 34.6 45% 0 14 31 2.7 U 

Copper UG/L 32.5 48% 200 GA 0 15 31 2.1 U 
Cyanide UG/L 2.8 3% 200 GA 0 1 31 2.8 B 
Iron UG/L 69400 100% 300 GA 22 31 31 321 
Lead UG/L 34.8 32% 15 MCL 1 10 31 2.8 B 
Magnesium UG/L 58200 100% 0 31 31 15600 
Manganese UG/L 1120 97% 50 SEC 22 30 31 23.4 
Mercury UG/L 0.06 23% 0.7 GA 0 7 31 0.1 U 
Nickel UG/L 99.8 61% 100 GA 0 19 31 8.3 U 

Potassium UG/L 10200 94% 0 29 31 1400 B 
Selenium UG/L 3.6 19% 10 GA 0 6 31 1.2 B 
Silver UG/L 0.98 6% 50 GA 0 2 31 2.6 U 
Sodium UG/L 59400 97% 20000 GA 7 30 31 13400 
Thallium UG/L 4.7 13% 2 MCL 4 4 31 1.2 U 
Vanadium UG/L 70.8 52% 0 16 31 3 U 
Zinc UG/L 143 84% 5000 MCL 0 26 31 72.7 

GA= NYSDEC Ambient Water Quality Standards for a source of Drinking Water from Groundwater (TOGS 1.1.1) 
MCL = Maximum Contaminant Level - Drinking Water Standards and Health Advisory (EPA 822-B-00-001) 
SEC= Secondary Drinking Water Regulations - Drinking Water Standards and Health Advisory (EPA 822-B-00-001) 

p:lpitlprojectslsenecalbackgndlspsslbackgw.xls\80ld_Shade 

4/20/01 

MW-35 MW11-1 -MW13-1 MW13-6 

RI PHASE1 ESI ESI ESI 
MW-35 MW11-1 MW13-1 MW13-6 
SA SA SA SA 
NONE NONE NONE NONE 
NONE NONE NONE NONE 
GROUNDW GROUNDW GROUNDW GROUNDW 
MW-35GW MW11-1-1 MW13-1-1 MW13-6-1 

VALUE Q VALUE Q VALUE Q VALUE Q 
7550 J 53.7 J 42400 2810 
55.5 U 21.4 U 33.9 J 52.7 J 

3.5 U 0.8 U 9.3 J 1.4 U 
103 J 25.2 J 337 34.3 J 
1.8 R 0.4 U 2.2 J 0.4 U 
2.9 U 2.1 U 2.1 U 2.1 U 

94700 97500 181000 81500 

15.3 R 2.6 U 69.4 6.1 J 
19.9 J 4.4 U 34.6 J 4.4 U 

14.4 U 3.1 U 23.3 J 3.1 U 

10 UJ 5 U 5 U 5 U 
10500 41.4 J 69400 4550 

3.3 1.1 J 34.8 1.5 J 
14600 29700 50300 51500 

557 J 278 1120 376 
0.18 R 0.04 U 0.05 J 0.04 U 

15.9 U 4U 99.8 8.6 J 
4180 J 7100 10100 6780 J 

1.1 J 0.7 U 3.6 J 2.3 J 
9 U 4.2 U 4.2 U 4.2 U 

44100 4860 J 9350 7880 
3.2 U 1.2 U 1.2 U 1.2 U 

30.3 U 3.7 U 70.8 5.9 J 
58.2 21.4 143 50.6 
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TABLE C-2 
GROUNDWATER BACKGROUND DATA 

Decision Document - SEADs-59 and 71 
Seneca Army Depot Activity 

MW16-1 

STUDY ID: RI ROUND1 

LOCID: MW16-1 
QC CODE: SA 
SAMP. DETH TOP: 3.3 

SAMP. DEPTH BOT: 5.3 

MATRIX: GROUNDW 
SAMPID: UNIT FREQUENCY TYPE NUMBER NUMBER NUMBER 16101 

OF CRITERIA OF OF OF OF 
PARAMETER UNIT MAXIMUM DETECTION VALUE CRITERIA EXCEEDENCES DETECTS ANALYSES VALUE Q 
Aluminum UG/L 42400 87% 50 MCL 25 27 
Antimony UG/L 52.7 13% 3 GA 3 4 
Arsenic UG/L 10 13% 5 MCL 2 4 
Barium UG/l 337 94% 1000 GA 0 29 
Beryllium UG/L 2.2 13% 4 MCL 0 4 
Cadmium UG/L 0 0% 5 GA 0 0 
Calcium UG/L 181000 100% 0 31 
Chromium UG/L 69.4 48% 50 GA 1 15 
Cobalt UG/L 34.6 45% 0 14 
Copper -UG/L 32.5 48% 200 GA 0 15 
Cyanide UG/L 2.8 3% 200 GA 0 1 
Iron UG/L 69400 100% 300 GA 22 31 
Lead UG/L 34.8 32% 15 MCL 1 fa 
Magnesium UG/L 58200 100% 0 31 
Manganese UG/L 1120 97% 50 SEC 22 30 
Mercury UG/L 0.06 23% 0.7 GA 0 7 
Nickel UG/L 99.8 61% 100 GA 0 19 
Potassium UG/L 10200 94% 0 29 
Selenium UG/L 3.6 19% 10 GA 0 6 
Silver UG/L 0.98 6% 50 GA 0 2 
Sodium UG/L 59400 97% 20000 GA 7 30 
Thallium UG/L 4.7 13% 2 MCL 4 4 
Vanadium UG/L 70.8 52% 0 16 
Zinc UG/L 143 84% 5000 MCL 0 26 

GA = NYSDEC Ambient Water Quality Standards for a source of Drinking Water from Groundwater (TOGS 1.1.1) 
MCL = Maximum Contaminant Level - Drinking Water Standards and Health Advisory (EPA 822-B-00-001) 
SEC = Secondary Drinking Water Regulations - Drinking Water Standards and Health Advisory (EPA 822-B-00-001) 
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31 1850 

31 2 U 
31 2.7 U 
31 74.2 
31 0.23 
31 0.3 U 
31 157000 
31 2.7 
31 2.1 
31 4.9 
31 5 U 
31 2400 J 
31 1.7 U 
31 23300 
31 210 

31 0.1 U 
31 4.7 
31 1670 
31 2.4 U 
31 1.3 U 
31 8750 
31 4.2 U 
31 3.3 
31 15.6 R 

4120/01 

MW16-1 MW17-l MW17-1 

RI ROUND2 RI ROUND1 RI ROUND2 
MW16-1 MW17-1 MW17-1 
SA SA SA 

731.5 3.4 731.1 
728.4 7.4 727.1 

GROUNDW GROUNDW GROUNDW 
16152 16108 16171 

VALUE Q VALUE Q VALUE Q 
143 U 90.4 386 

3 U 2U 3 U 
4.4 U 2.7 U 4.4 U 

48.2 U 85 90.4 U 
0.2 U 0.26 0.2 U 
0.6 U 0.3 U 0.6 U 

116000 108000 · 104000 

1 U 1 U 1 U 
1.3 U 1.2 U 2U 
1.9 U 3.1 1.1 U 

5 UJ 5 U 5 UJ 
296 119 572 J 
1.5 U 1.7 U 1.5 U 

17600 22600 22900 
64.2 21.3 9.7 U 
0.1 U 0.1 U 0.1 U 
2.5 U 1.8 2.5 U 
998 U 472 843 U 
4.7 UJ 2.4 U 4.7 UJ 
1.5 U 1.3 U 1.5 U 

3870 U 9290 8190 
5.9 U 4.4 4.1 U 
1.6 U 1.2 U 1.6 U 
5.8 U 2.5 R 14.4 U 
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TABLE C-2 
GROUNDWATER BACKGROUND DATA 
Decision Document - SEADs-59 and 71 

Seneca Army Depot Activity 

MW25-6 

STUDY ID: RI ROUND1 
LOCID: MW25-6 
QC CODE: SA 
SAMP. DETH TOP: NONE 
SAMP. DEPTH BOT: NONE 
MATRIX: GROUNDW 
SAMP ID: UNIT FREQUENCY TYPE NUMBER NUMBER NUMBER MW25-6 

OF CRITERIA OF OF OF OF 
PARAMETER UNIT MAXIMUM DETECTION VALUE CRITERIA EXCEED ENC ES DETECTS ANALYSES VALUE Q 
Aluminum UG/L 42400 87% 50 MCL 25 27 31 162 
Antimony UG/L 52.7 13% 3 GA 3 4 31 2.2 U 
Arsenic UG/L 10 13% 5 MCL 2 4 31 2.1 U 
Barium UG/L 337 94% 1000 GA 0 29 31 85.6 
Beryllium UG/L 2.2 13% 4 MCL 0 4 31 0.27 U 
Cadmium UG/L 0 0% 5 GA 0 0 31 0.3 U 
Calcium UG/L 181000 100% 0 31 31 133000 
Chromium UG/L 69.4 48% 50 GA 1 15 31 2.2 
Cobalt UG/L 34.6 45% 0 14 31 1.3 
Copper UG/L 32.5 48% 200 GA 0 15 31 0.99 
Cyanide UG/L 2.8 3% 200 GA 0 1 31 5 U 
Iron UG/L 69400 100% 300 GA 22 31 31 308 
Lead UG/L 34.8 32% 15 MCL 1 10 31 4.4 
Magnesium UG/L 58200 100% 0 31 31 35900 
Manganese UG/L 1120 97% 50 SEC 22 30 31 56 
Mercury UG/L 0.06 23% 0.7 GA 0 7 31 0.02 U 
Nickel UG/L 99.8 61% 100 GA 0 19 31 2.6 
Potassium UG/L 10200 94% 0 29 31 1840 J 
Selenium UG/L 3.6 19% 10 GA 0 6 31 3.7 U 
Silver UG/L 0.98 6% 50 GA 0 2 31 0.8 U 
Sodium UG/L 59400, 97% 20000 GA 7 30 31 20400 J 
Thallium UG/L 4.7 13% 2 MCL 4 4 31 3 U 
Vanadium UG/L 70.8 52% 0 16 31 1.4 
Zinc UG/L 143 84% 5000 MCL 0 26 31 7.5 

GA= NYSDEC Ambient Water Quality Standards for a source of Drinking Water from Groundwater (TOGS 1.1.1) 
MCL = Maximum Contaminant Level - Drinking Water Standards and Health Advisory (EPA 822-8-00-001) 
SEC = Secondary Drinking Water Regulations - Drinking Water Standards and Health Advisory (EPA 822-8-00-001) 
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4/20/01 

MW25-6 MW26-1 MW26-1 MW26-1 

RI ROUND2 ES! RI ROUND1 RI ROUND2 
MW25-6 MW26-1 MW26-1 MW26-1 
SA SA SA SA 
NONE NONE NONE NONE 
NONE NONE NONE NONE 
GROUNDW GROUNDW GROUNDW GROUNDW 

25008 MW26-1-1 MW26-1 26001 

VALUE Q VALUE Q VALUE Q VALUE Q 
529 188 J 457 38.7 
2.3 U 21.5 U 2.2 U 1.4 
3.5 U 0.8 U 2.1 U 4U 

72.3 31.9 J 33.2 29.9 
0.13 U 0.4 U 0.27 U 0.1 U 
0.32 U 2.1 U 0.3 U 0.3 U 

118000 115000 121000 110000 
1.3 U 2.6 U 4.7 0.73 
1.1 U 4.4 U 1.1 0.9 U 
1.1 3.1 U 5.7 1 U 

5 UJ 5 U 5 U 5 U 
623 286 867 58.4 J 
1.1 U 0.5 U 7.8 1.9 U 

32900 16700 16600 15500 
22 529 27.5 2.5 
0.1 U 0.05 J 0.02 U 0.2 U 
1.7 U 4 U 6.2 1.6 U 

1420 10200 3620 3860 J 
3.4 U 0.7 U 3.7 U 3.4 U 
1.1 U 4.2 U 0.8 U 1.3 U 

16500 30300 24600 34800 
3.5 U 1.2 U 4.3 4.7 U 
1.2 U 3.7 U 1.3 J 1.1 U 
2.2 26.7 20.5 3.1 J 
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TABLE C-2 
GROUNDWATER BACKGROUND DATA 
Decision Document - SEADs-59 and 71 

Seneca Army Depot Activity 

MW4-1 

STUDY ID: ESI 
LOCID: MW4-1 
QC CODE: SA 
SAMP. DETH TOP: NONE 
SAMP. DEPTH BOT: NONE 
MATRIX: GROUNDW 
SAMP ID: UNIT FREQUENCY TYPE NUMBER NUMBER NUMBER MW4-1-1 

OF CRITERIA OF OF OF OF 
PARAMETER UNIT MAXIMUM DETECTION VALUE CRITERIA EXCEEDENCES DETECTS ANALYSES VALUE Q 
Aluminum UG/L 42400 87% 50 MCL 25 27 
Antimony UG/L 52.7 13% 3 GA 3 4 
Arsenic UG/L 10 13% 5 MCL 2 4 
Barium UG/L 337 94% 1000 GA 0 29 
Beryllium UG/L 2.2 13% 4 MCL 0 4 
Cadmium UG/L 0 0% 5 GA 0 0 
Calcium UG/L 181000 100% 0 31 
Chromium UG/L 69.4 48% 50 GA 1 15 
Cobalt UG/L 34.6 45% 0 14 
Copper UG/L 32.5 48% 200 GA 0 15 
Cyanide UG/L 2.8 3% 200 GA 0 1 
Iron UG/L 69400 100% 300 GA 22 31 
Lead UG/L 34.8 32% 15 MCL 1 10 
Magnesium UG/L 58200 100% 0 31 
Manganese UG/L 1120 97% 50 SEC 22 30 
Mercury UG/L 0.06 23% 0.7 GA 0 7 
Nickel UG/L 99.8 61% 100 GA 0 19 
Potassium UG/L 10200 94% 0 29 
Selenium UG/L 3.6 19% 10 GA 0 6 
Silver UG/L 0.98 6% 50 GA 0 2 
Sodium UG/L 59400 97% 20000 GA 7 30 
Thallium UG/L 4.7 13% 2 MCL 4 4 
Vanadium UG/L 70.8 52% 0 16 
Zinc UG/L 143 84% 5000 MCL 0 26 

GA= NYSDEC Ambient Water Quality Standards for a source of Drinking Water from Groundwater (TOGS 1.1.1) 
MCL = Maximum Contaminant Level - Drinking Water Standards and Health Advisory (EPA 822-B-00-001) 
SEC= Secondary Drinking Water Regulations - Drinking Water Standards and Health Advisory (EPA 822-B-00-001) 

~ 
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31 41.9 U 
31 21.6 U 
31 2.2 J 
31 19.6 J 
31 0.4 U 
31 2.1 U 
31 137000 
31 2.6 U 
31 4.6 J 
31 3.1 U 
31 5 U 
31 332 

31 0.5 U 
31 57600 
31 346 

31 0.04 U 
31 4U 
31 7380 
31 2.1 J 
31 4.2 U 
31 11700 
31 1.2 U 
31 3.7 U 
31 19.1 J 

4/20/01 

MW44A-1 MW44B-1 MW57-1 

ESI ESI ESI 
MW44A-1 MW44B-1 MW57-1 
SA SA SA 
NONE NONE NONE 
NONE NONE NONE 
GROUNDW GROUNDW GROUNDW 
MW44A-1-1 MW44B-1-1 MW57-1-1 

VALUE Q VALUE Q VALUE Q 
69 J 288 J 4200 

1.3 U 1.3 U 44.7 J 
2 U 2 U 1.4 U 

102 J 72.6 J 36.5 J 
0.1 U 0.1 U 0.4 U 
0.2 U 0.2 U 2.1 U 

92200 120000 82000 
0.4 U 0.4 U 7.7 J 
0.5 U 0.91 J 4.4 U 
0.5 U 0.5 U 3.1 U 

5 U 5U 5 U 
114 J 666 6360 

0.9 U 0.9 U 2.1 J 
19000 31800 11400 

18.2 219 245 

0.04 U 0.04 U 0.04 U 
0.7 U 0.73J 8.2 J 

1050 J 2150 J 3860 J 
2.7 U 2.7 U 0.69 U 
0.5 U 0.68 J 4.2 U 

2310 J 7190 4080 J 
1.9 U 4.7 J 1.2 U 
0.5 U 0.5 U 7.6 J 
3.8 J 2.2 U 57.4 

Pq~f7 



TABLE C-2 
GROUNDWATER BACKGROUND DATA 
Decision Document - SEADs-59 and 71 

Seneca Army Depot Activity 

MW58-1 

STUDY ID: ESI 
LOCID: MW58-1 
QC CODE: . SA 
SAMP. DETH TOP: NONE 
SAMP. DEPTH BOT: NONE 
MATRIX: GROUNDW 
SAMP ID: UNIT FREQUENCY TYPE NUMBER NUMBER NUMBER MW58-1-1 

OF CRITERIA OF OF OF OF 
PARAMETER UNIT MAXIMUM DETECTION VALUE CRITERIA EXCEEDENCES DETECTS ANALYSES VALUE Q 
Aluminum UG/L 42400 87% 50 MCL 25 27 31 440 
Antimony UG/L 52.7 13% 3 GA 3 4 31 1.3 U 
Arsenic UG/L 10 13% 5 MCL 2 4 31 2 U 
Barium UG/L 337 94% 1000 GA 0 29 31 71.9 J 
Beryllium UG/L 2.2 13% 4 MCL 0 4 31 0.1 U 
Cadmium UG/L 0 0% 5 GA 0 0 31 0.2 U 
Calcium UG/L 181000 100% 0 31 31 113000 
Chromium UG/L 69.4 48% 50 GA 1 15 31 0.82 J 
Cobalt UG/L 34.6 45% 0 14 31 0.64 J 
Copper UG/L 32.5 48% 200 GA 0 15 31 1.5 J 
Cyanide UG/L 2.8 3% 200 GA 0 1 31 5 U 
Iron UG/L 69400 100% 300 GA 22 31 31 678 
Lead UG/L 34.8 32% 15 MCL 1 10 31 0.89 U 
Magnesium UG/L 58200 100% 0 31 31 17300 
Manganese UG/L 1120 97% 50 SEC 22 30 31 84 
Mercury UG/L 0.06 23% 0.7 GA 0 7 31 0.04 U 
Nickel UG/L 99.8 61% 100 GA 0 19 31 1.6 J 
Potassium UG/L 10200 94% 0 29 31 1460 J 
Selenium UG/L 3.6 19% 10 GA 0 6 31 2.7 U 
Silver UG/L 0.98 6% 50 GA 0 2 31 0.5 U 
Sodium UG/L 59400 97% 20000 GA 7 30 31 4180 J 
Thallium UG/L 4.7 13% 2 MCL 4 4 31 1.9 U 
Vanadium UG/L 70.8 52% 0 16 31 0.81 J 
Zinc UG/L 143 84% 5000 MCL 0 26 31 7.1 J 

GA= NYSDEC Ambient Water Quality Standards for a source of Drinking Water from Groundwater (TOGS 1.1.1) 
MCL = Maximum Contaminant Level - Drinking Water Standards and Health Advisory (EPA 822-8-00-001) 
SEC= Secondary Drinking Water Regulations - Drinking Water Standards and Health Advisory (EPA 822-B-00-001) 

p:lpitlprojects\seneca\bacKgnd\spss\bacKgw .xls\Bold _ Shade 

4/20/01 

MW64A-1 MW64B-1 MW64C-9 MW64D-1 

ESI ESI ESI ESI 
MW64A-1 MW64B-1 MW64C-9 MW64D-1 
SA SA SA SA 
NONE NONE NONE NONE 
NONE NONE NONE NONE 
GROUNDW GROUNDW GROUNDW GROUNDW 
MW64A-1-1 MW64B-1-1 MW64C-9-1 MW64D-1-1 

VALUE Q VALUE Q VALUE Q VALUE Q 
398 198 J 38.2 J 177 J 
1.3 U 1.3 U 1.3 U 1.3 U 

2 U 2 U 2 U 2 U 
42 J 104 J 20.4 J 88.6 J 
0.1 U 0.1 U 0.1 U 0.1 U 
0.2 U 0.2 U 0.2 U 0.2 U 

109000 138000 121000 142000 
0.49 J 0.41 J 0.4 U 0.4 U 

0.5 U 1.1 J 0.5 U 0.69 J 
0.61 J 1 J 0.55 J 0.5 U 

5 U 5 U 5 U 5 U 
773 J 400 681 440 

0.89 U 0.9 U 0.9 U 0.9 U 
16800 45600 49400 14800 

28.3 98.9 96 223 
0.04 J 0.04 U 0.04 U 0.04 U 

1 J 1.4 J 1.2 J 1.4 J 
1790 J 4780 J 1670 J 3340 J 

2.7 U 2.7 U 2.7 U 2.7 U 
0.5 U 0.5 U 0.5 U 0.5 U 

2180 J 8140 6420 12300 
1.9 U 1.9 U 1.9 U 2.2 J 
1.3 J 0.73 J 0.61 J 0.69 J 
3.9 J 3.9 J 3.9 J 3.8 J 

Pagi: 5 of7 



TABLE C-2 
GROUNDWATER BACKGROUND DATA 
Decision Document - SEADs-59 and 71 

Seneca Army Depot Activity 

PT-10 

STUDY ID: RIPHASE2 
LOCID: PT-10 
QC CODE: SA 
SAMP. DETH TOP: NONE 
SAMP. DEPTH BOT: NONE 
MATRIX: GROUNDW 
SAMP ID: UNIT FREQUENCY TYPE NUMBER NUMBER NUMBER PT10GW1 

OF CRITERIA OF OF OF OF 
PARAMETER UNIT MAXIMUM DETECTION VALUE CRITERIA EXCEEDENCES DETECTS ANALYSES. VALUE Q 
Aluminum UG/L 42400 87% 50 MCL 25 27 
Antimony UG/L 52.7 13% 3 GA 3 4 
Arsenic UG/L 10 13% 5 MCL 2 4 
Barium UG/L 337 94% 1000 GA 0 29 
Beryllium UG/L 2.2 13% 4 MCL 0 4 
Cadmium UG/L 0 0% 5 GA 0 0 
Calcium UG/L 181000 100% 0 31 
Chromium UG/L 69.4 48% 50 GA 1 15 
Cobalt UG/L 34.6 45% 0 14 
Copper UG/L 32.5 48% 200 GA 0 15 
Cyanide UG/L 2.8 3% 200 GA 0 1 
Iron UG/L 69400 100% 300 GA 22 31 
Lead UG/L 34.8 32% 15 MCL 1 10 
Magnesium UG/L 58200 100% 0 31 
Manganese UG/L 1120 97% 50 SEC 22 30 
Mercury UG/L 0.06 23% 0.7 GA 0 7 
Nickel UG/L 99.8 61% 100 GA 0 19 
Potassium UG/L 10200 94% 0 29 
Selenium UG/L 3.6 19% 10 GA 0 6 
Silver UG/L 0.98 6% 50 GA 0 2 
Sodium UG/L 59400 97% 20000 GA 7 30 
Thallium UG/L 4.7 13% 2 MCL 4 4 
Vanadium UG/L 70.8 52% 0 16 
Zinc UG/L 143 84% 5000 MCL 0 26 

GA= NYSDEC Ambient Water Quality Standards for a source of Drinking Water from Groundwater (TOGS 1.1.1) 
MCL = Maximum Contaminant Level - Drinking Water Standards and Health Advisory (EPA 822-B-00-001) 
SEC= Secondary Drinking Water Regulations - Drinking Water Standards and Health Advisory (EPA 822-B-00-001) 

----p:\pit\projects\se(, ~gnd\spss\backgw.xls\Bold _ Shade !----

31 72 U 
31 49.5 UJ 
31 1.4 UJ 
31 193 J 
31 0.89 U 
31 2.8 U 
31 79100 
31 2.7 UJ 
31 5.4 .u 
31 4.7 U 
31 10 UJ 
31 85.6 J 
31 0.79 U 
31 34200 
31 124 

31 0.09 UJ 
31 7.4 UJ 
31 2870 J 
31 0.99 UJ 
31 5.4 U 
31 4ll00 
31 
31 6.7 UJ 
31 8.8 J 

4/20/01 

MW24-1 MW45-4. MW60-1 

ES! QUARTERL ESI 
MW24-1 MW45-4 MW60-1 
SA SA SA 
NONE NONE NONE 
NONE NONE NONE 
GROUNDW GROUNDW GROUNDW 
MW24-_1 OB108 MW60-1 

VALUE Q VALUE Q VALUE Q 
19100 36.8 U 348 
21.5 U 2.8 U 1.3 U 

10 3.6 U 2U 
156 J 23.4 88.7 J 

0.89 J 0.1 U 0.1 U 
2.1 U 0.4 U 0.2 U 

180000 112000 95100 
29.8 1.3 U 0.56 J 
18.7 J 1.4 U 0.5 U 
32.5 1.5 0.5 U 

5 U 5 U 
32000 62.8 1290 

7 2U 0.9 U 
39800 24200 31100 

712 5 J 377 
0.06 J 0.2 U 0.05 J 
41.4 2.2 0.7 U 
9220 2180 8760 

2.5 J 3.1 U 2.7 U 
4.2 U 0.98 0.5 U 

5950 10600 59400 

1.2 U 4U 1.9 U 
30.9 J 1.2 U 1 J 
107 6.8 6.9 J 

Pa,-.,f7 



TABLE C-2 
GROUNDWATER BACKGROUND DATA 
Decision Document - SEADs-59 and 71 

Seneca Army Depot Activity 

MW62-1 

STUDY ID: ES! 
LOCID: MW62-1 
QC CODE: SA 
SAMP. DETH TOP: NONE 
SAMP. DEPTH BOT: NONE 
MATRIX: GROUNDW 
SAMP ID: UNIT FREQUENCY TYPE NUMBER NUMBER NUMBER MW62-1 

OF CRITERIA OF OF OF OF 
PARAMETER UNIT MAXIMUM DETECTION VALUE CRITERIA EXCEEDENCES DETECTS ANALYSES VALUE Q 
Aluminum UG/L 42400 87% 50 MCL 25 27 
Antimony UG/L 52.7 13% 3 GA 3 4 
Arsenic UG/L 10 13% 5 MCL 2 4 
Barium UG/L 337 94% 1000 GA 0 29 
Beryllium UG/L 2.2 13% 4 MCL 0 4 
Cadmium UG/L 0 0% 5 GA 0 0 
Calcium UG/L 181000 100% 0 31 
Chromium UG/L 69.4 48% 50 GA 1 15 
Cobalt UG/L 34.6 45% 0 14 
Copper UG/L 32.5 48% 200 GA 0 15 
Cyanide UG/L 2.8 3% 200 GA 0 1 
Iron UG/L 69400 100% 300 GA 22 31 
Lead UG/L 34.8 32% 15 MCL 1 10 
Magnesium UG/L 58200 100% 0 31 
Manganese UG/L 1120 97% 50 SEC 22 30 
Mercury UG/L 0.06 23% 0.7 GA 0 7 
Nickel UG/L 99.8 61% 100 GA 0 19 
Potassium UG/L 10200 94% 0 29 
Selenium UG/L 3.6 19% 10 GA 0 6 
Silver UG/L 0.98 6% 50 GA 0 2 
Sodium UG/L 59400 97% 20000 GA 7 30 
Thallium UG/L 4.7 13% 2 MCL 4 4 
Vanadium UG/L 70.8 52% 0 16 
Zinc UG/L 143 84% 5000 MCL 0 26 

GA = NYSDEC Ambient Water Quality Standards for a source of Drinking Water from Groundwater (TOGS 1.1.1) 
MCL = Maximum Contaminant Level - Drinking Water Standards and Health Advisory (EPA 822-B-00-001) 
SEC= Secondary Drinking Water Regulations - Drinking Water Standards and Health Advisory (EPA 822-B-00-001) 

p:\pit\projectslseneca\backgndlspss\backgw.xls\Bold_Shade 

31 499 

31 1.3 U 
31 2 U 
31 68.1 J 
31 0.1 U 
31 0.2 U 
31 91700 
31 1.4 J 
31 2.5 J 
31 0.54 J 
31 5 UJ 
31 797 J 
31 0.89 U 
31 58200 
31 271 

31 0.05 J 
31 3.9 J 
31 7470 J 
31 2.7 U 
31 0.5 U 
31 18100 
31 1.9 U 
31 1.8 J 
31 4.2 J 

4/20/01 

MW63-1 MW67-1 MW70-1 

ESI ES! ESI 
MW63-1 MW67-1 MW70-1 
SA SA SA 
NONE NONE NONE 
NONE NONE NONE 
GROUNDW GROUNDW GROUNDW 
MW63-1 MW67-2 MW70-1 

VALUE Q VALUE Q VALUE Q 
747 1240 88.2 J 
1.3 U 1.3 U 1.3 U 

2 U 2U 2 U 
72.6 J 100 J 86.5 J 

0.1 U 0.1 U 0.1 U 
0.2 U 0.2 U 0.2 U 

89400 119000 119000 
1.1 J 2 J 0.4 U 
6.2 J 1.4 J 0.5 U 
2.1 J 1.5 J 0.5 U 

5 U 5 U 5 U 
1260 2270 213 

1.1 J 0.9 U 0.9 U 
16400 24200 28100 

548 153 107 

0.04 U 0.04 U 0.06 J 
9.7 J 2.9 J 1.5 J 

3870 J 1870 J 1540 J 
27 U 2.7 U 2.7 U 
0.5 U 0.5 U 0.5 U 

5710 13700 5220 
1.9 U 1.9 U 1.9 U 
1.5 J 2.1 J 0.5 U 
7.1 J 6.5 J 3.5 J 
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T.-\BLE D-1 
C.-\LCL'L.-\TIO'.'i OF I'.'iT.-\KE .-\.,D RISK FRO:\! THE l'.'iGESTIO'.'i OF TOT.-\L SOIL FOR SE.-\D-59 

REASO'.'i.-\BLE :\IAXI:\ll'.:\I EXPOSCRE (R:\IE) 
Decision Document. SE.-\Ds-59 and 71 

Seneca Army Depot Activity 

cs_, IR,~Cb FL, EF X ED 
IJWxAT 

\:ari abJ es_(Ass11m pJions.for.EachRe.c.eploLare .. Liste.d.at .the_ B_otlQm): 
CS= Chemical Concentration in Soil, Calculated fr EF = Exposure Frequency 
IR= Ingestion Rate ED = Exposure Duration 
CF= Conversion Factor BW = Bodyweight 

Fl_= .Fra~tjo11 Ingested =·==. ... '""--=-·=-""'---====c-.=..c;- ..... ---·-·AT. = .~yeraglng_Jime_'""..::c-=-..c==-~=---

Equation for Hazard Quotient= Chronic Daily Intake (Nc)/Reference Dose 

Equation for Cancer Risk= Chronic Daily Intake (Car) x. Slope Factor 

04121/2001 

Analyte 
Oral 
RrD 

Care. Slope EPC EPC from Future Day Care Center Child Resident (Child) 
Oral Surface Soil Total Soils ~-~~I~n=ta~k~e=~=~Ic"I""az"a"'r"'d-"'=c'°a_n_ce-r----~I,-,1-11-ke-'==='-','°1ne.:ze:accr,,,,l '--c-o-n-h-·ib-,-,t~io-n-

-- --- -·( 111_g/½g:-dav) _ Quotient Risk _ (l!!g/kg-~~~1)')__ Quotient to Lifetime 
_ _(mg/kg-day) mg/kg-dav)- (mg,jcg) .. __ (mg,laj .... _ (Ne)__ (Car) ______ . _(~c) __ (Car) ···-Cancer Risk 

Volatile Organics 
Acetone I.00E-01 1'A 6.S0E-02 5.94E-07 6E-06 8.3 IE-07 8E-06 
Benzene 3.00E-03 2.90E-02 4 00E-02 J.65E-07 l. lJE-08 IE-04 9E-I0 5.1 IE-07 4.38E-08 2E-04 IE-09 
Carbon disulfide I.00E-0t :S:A ·I.00E-03 J 65E-08 4E-07 5 I IE-08 SE-07 
Ethyl benzene I.00E-01 NA 9.59E-02 8.76E-07 9E-06 I.23E-06 IE-05 
\!ethyl chloride NA 1.J0E-02 3.00E-03 2.35E-09 JE-11 3 29E-09 4E-I t 
\lethvl ethvl ketone 6.00E-0 I :S:A 7 29E-03 2.40E-02 2.19E-07 -lE-07 l.07E-07 5E-07 
~feth;·lene ·chloride 6 00E-02 7.S0E-03 2 00E-03 I.8JE-08 l.57E-09 JE-07 IE-I I 2.56E-08 2 I 9E-09 -lE-07 2E-I I 
Toluene 2.00E-01 :S:A 8.94E-02 8. I 6E-07 -IE-06 I. l-lE-06 6E-06 
Xvlene (total) 2.00E-00 NA l.59E-0I I.-l5E-06 7E-07 2.03E-06 IE-06 
Trichloroethene NA I. I0E-02 2.00E-03 I 57E-09 2E-I I 2. I 9E-09 2E-1 I 

Scmlvolntile Organics 
1,2,-1-Trichlorobenzene 1.00E-02 NA 2.S0E-02 2.56E-07 3E-05 3.58E-07 4E-05 
2 -\ Jeth y I naphthalene -l.00E-02 NA I S0E-01 4.39E-00 -l.0\E-05 IE-OJ 5 6 IE-05 IE-OJ 
-l-\lethylphenol 5.00E-03 NA 8.30E-02 7.SSE-07 2E-0-l I 06E-06 2E-04 
Acenaphthene 6 00E-02 NA 2.89E-0 I 2.65E+0Q 2.-CE-05 -lE-0-l J.39E-05 6E-0-l 
Acenaphthylene NA NA 8.02E-0I J 0SE+00 
Anthracene J 00E-01 NA t 22E+00 -l 89E·•00 -l.-l7E-05 \E-0-l 6 :::SE-05 2E-0-l 
Oenzo( a )anthracene NA 7 J0E-01 -l.70E+00 2. I0E-0t \ .6-lE-05 IE-05 2 30£-05 2£-05 
Benzo(a)pyrene NA 7.J0E+00 -l.58E+00 l.9JE+0I 1.5 IE-05 IE-0-l 2.12E-05 2E-04 
Benzo(b)fluoranthene :S:A 7 J0E-01 5 20E+0Q 2.-l6E·0I ! 93E-05 IE-05 2 70E-05 2E-05 
Benzo(ghi)perylene NA NA I.40E+00 6.55E+00 
Benzotk)f1uoranthene NA 7.J0E-02 4.15E+00 l.39E+0I I 09E-05 SE-07 l.52E-05 IE-06 
bis(2-Ethylhexyl)phthala 2.00E-02 l.-l0E-02 6.60E-0 I 4 15E+QO 3. 79E-05 l 25E-06 2E-03 SE-08 5.JIE-05 -l.55E-06 JE-03 6E-08 
Buty lbenzy I phthalate 2 00E-0 I NA 7. 79E-0 I 7 I IE-06 4E-05 9.96E-06 5E-05 
Carbazole :slA 2 00E-02 l.20E+00 421E-00 3 J0E-06 7E-08 4.61 E-06 9E-08 
Chrvsene :slA 7.J0E-03 4.56E,Q0 2.ISE+0I I 68E-05 IE-07 2.36E-05 2E-07 
Di-,;-butylphthalate I.00E-01 NA 2.S0E-01 4.90E-0I 4.47E-06 4E-05 6 26E-06 6E-05 
Di-n-octylphthalate 2.00E-02 NA I. I0E-02 I 00E-07 SE-06 I 41 E-07 7E-06 
Dibenz( a, h )anthracene NA 7.J0E+00 l.27E+00 4 04E+00 l.16E-06 :!E-05 -l.-llE-06 JE-05 
Dibenzofuran NA NA 2.S0E-01 J.53E+00 
Diethyl phthalate 8 00E-0 I NA l.20E-02 I.I0E-07 IE-07 I 53E-07 2E-07 
Fluoranthene 4.00E-02 NA 8.06E+00 5.67E+0I 5.1 SE-0-l IE-02 7.25E-0-l 2E-02 
Fluorene 4.00E-02 NA 4.66E-0 I J.S0E+0Q J.-l7E-05 9E-04 4.86E-05 IE-OJ 
Indeno( 1.2.3-cd)pyrene NA 7.J0E-01 3 J0E-00 8.27E+00 6 -l7E-06 SE-06 9 06E-06 7E-06 
-:--:aphthalene -l.00E-02 NA l.72E-0I 2.78E+Q0 2.5-lE-05 6E-04 3.55E-05 9E-04 
Phenanthrene NA NA 4 26E+00 306E+0I 
Phenol 6.00E-01 NA I 70E-02 I 55E-07 3E-07 2. I 7E-07 -lE-07 
Pyrene 3 00E-02 NA 8.98E+00 5.5-lE-0I 5 06E-04 J.E-02 7 0SE-04 :!E-02 

Pesticides 
-l.4'-DDD NA 2.40E-0 I 1.86E-02 2.36E-02 I SSE-08 4E-09 2.59E-08 6E-09 
4.4'-DDE NA 3.-l0E-01 2 89E-02 3.12E-02 2 44E-0S SE-09 3.42E-08 I E-08 
-l.-l'-DDT 5.00E-04 3.40E-0I 3.20E-02 3.4JE-02 3 IJE-07 2.68E-08 6E-04 9E-09 -l.39E-07 3. 76E-08 9E-04 IE-08 
Aldrin l.00E-05 l.70E+0 I I.0SE-03 I. IJE-03 I .0JE-08 8 85E-I0 3E-0-l 2E-08 1.44E-08 I 2-lE-09 SE-0-l 2E-08 
alpha-BHC NA 6.J0E+00 2. I 9E-03 1.71 E-09 IE-08 2.40E-09 2E-08 
alpha-Chlordane 6.00E-05 I.J0E+00 5. I0E-03 2.96E-03 2. 70E-08 2.32E-09 5E-0-l 3E-09 3. 78E-08 J.24E-09 6E-0-l 4E-09 
Aroclor-1254 2.00E-05 2.00E+00 2.90E-02 2.65E-07 2.27E-08 IE-02 5E-08 l.71E-07 J I SE-08 2E-02 6E-08 
beta-BHC NA I.S0E+00 1.72E-03 l.35E-09 2E-09 I .SSE-09 3E-09 
clelta-BHC NA NA 1.64E-03 
Dieldrin 5.00E-05 l.60E+0I 2.88E-03 2.63E-08 2.25E-09 5E-04 4E-08 l.68E-08 l.16E-09 7E-0-l SE-08 
Endosulfan I 6.00E-03 NA I.40E-02 2. 78E-03 2.54E-08 4E-06 3.55E-08 6E-06 
Endosulfan II 6.00E-03 NA 5. I0E-03 2 99E-03 2.73E-08 SE-06 3.82E-08 6E-06 
Endosulfan sulfate 6.00E-03 NA l.36E-03 J.07E-08 5E-06 4.J0E-08 7E-06 
Endrin 3.00E-04 NA l.90E-03 4. IJE-03 3.77E-08 tE-04 5.28E-08 2E-04 
Endrin aldehvde NA NA l.28E-02 l.89E-03 
Endrin keton~ NA NA 4J5E-03 
gamma-Chlordane 6.00E-05 I.J0E+00 740E-0J 2.8 I E-03 2.57E-08 2.20E-09 -lE-04 JE-09 J.59E-08 3.0SE-09 6E-04 -lE-09 
Heptachlor epoxide 1.J0E-05 9. I0E+00 l.95E-0J 1.78E-08 1.SJE-09 IE-03 IE-08 2.49E-08 2. l-lE-09 2E-0J 2E-08 
Methoxychlor 5.00E-03 NA l.65E-02 1.5 I E-07 JE-05 2. I I E-07 4E-05 

Metals 
Antimony 4.00E-04 NA 5.45E-0 I 8.55E-0I 7 8\E-06 2E-02 l.09E-05 JE-02 
Mercury 3.00E-04 NA 8.40E-0I 9.57E-02 8.7-lE-07 JE-03 I.22E-06 -lE-03 
Sodium NA NA l.79E+02 J.65E+02 -------··----- ------------- ----~----~ --·------·-------
Total Hazard Quotient and Cance~ Risk: 7.48E-02 1.65£-04 IE-01 2£-04 

.-\ssump-tions r0r Fllture Day c·al'e Center Child ·----- -····-xssumptions for Resident (Ct~r-··· 
cs= EPC Surface Only CF= IE-06 kg/mg 
IR= 200 mg soil/day CS= EPC Surface Only 
CF= IE-06 kg/mg BW= 15 kg 
FI= I unitless IR= 200 mg soil/day 
EF = 250 days/year Fl= I unitless 
ED= 6 vears EF = 350 davs/vear 
BW= 1s kg ED= 6 ve~rs~ 
AT (:-;c) = 2190 days AT (Ne)= 2.190 ~lavs 

____ ______ ___ . _____ .... __ -:\I.i.Car) = _ 25550 _ davs ________ _ __ AT.(_gar)=_ _ 25.550 day~ _______ 
~ote: Cells in this table were intentionally left blank due to a lack of toxicity data. 

o·\oit\oroiects\senec~=M:S971 Ar.r.\Ri~k\SF An .. ~Q\f':IP::1n1 1n\inm:nil wk.::1 



Table D-2 

MAXIMUM CONCENTRATIONS TO BE PROTECTIVE OF 
HUMAN HEALTH FROM INGESTION OF SOILS 

UNDER THE INDUSTRIAL SCENARIO 
SENECA ARMY DEPOT ACTIVITY 

SEAD-59 & 71 EE/CA 
SEAD-59 

Equation for back calculation of maximum concentrations (mg/kg): CS = · HQ X B w X AT X RfD 

IR X CF X FIX EF X ED 

HQ Distribution Cl) Ref Dose(RfD) <2l Cleanup level (mg/kg) 
Pre-Remediation Normalized (mg/kg/day) Industrial Use 

Risks HQ Day Care Child 
2-M ethy !naphthalene l .00E-03 0.0149 4.00E-02 65.47 
bis(2-Ethy lhexy I )phthalate 2.00E-03 0.0299 2.00E-02 65.47 
Fluoranthene l.30E-02 0.1943 4.00E-02 851.12 
Pyrene l.70E-02 0.2541 3.00E-02 834.75 
Aroclor-1254 l .00E-02 0.1495 2.00E-05 0.33 
Heptaclor epoxide l.00E-03 0.0149 l .30E-05 0.02 
Antimony 2.00E-02 0.2990 4.00E-04 13.09 

Mercury 2.90E-03 0.0433 3.00E-04 1.42 
Total HI 6.69E-02 1.0000 

Assumuptions for 

Day Care Child C
3l 

Body Weight (BW)= 15 kg 

Averaging Time (AT)= 2190 days 

Ingestion Rate (IR)= 200 mg soil/day 
Conversion Factor (CF)= l.00E-06 kg/mg 

Fraction Ingestion (FI)= 1 unitless 
Exposure Frequency (EF)= 250 day/year 
Exposure Duration (ED)= 6 years 

Note: I) The HQ distribution is based on the HQ distribution for day-care child at industrial scenario 

according to risk assessment for SEAD-59. Risk has been recalculated for exposure to total soils. 

2) The Exposure Frequency for day care child was estimated based on the assumption that the child attends 

5 days/week and IO days vacation. All the other assumptions are complied with USEPA's Soil Screening Guidance: 

User's Guide. 1996. 

p :\pi t\projects\seneca\s597 I eec\eeca\newcriteria\SEAD-59\PRG-59a.xls\ Toti-II= I Daycare(rev) 
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Table D-3 
MAXIMUM CONCENTRATIONS TO BE PROTECTIVE OF 

HUMAN HEAL TH FROM INGESTION OF SOILS 
UNDER THE INDUSTRIAL USE SCENARIO 

SENECA ARMY DEPOT ACTIVITY 
SEAD-59 & 71 EE/CA 

SEAD-59 

Equation for back calculation of maximum concentrations (mg/kg): CS = CancerR X BW X AT 
JR x CF x Fl x EF x ED x slope 

Cancer Risk< 1 
l Cancer Slope (cl Cleanup level (mg/kg) 

Pre-Remediation Nonnalized (mg/kg/day) Industrial Use 
Risks Cancer Risk Day Care Child 

Benzo( a)anthracene l .20E-05 7.55E-06 7.30E-0l l.32E+0 I 
Benzo(a)pyrene l.l0E-04 6.92E-05 7.30E+00 l.2IE+0l 
Benzo(b )fluoranthene l .40E-05 8.8 IE-06 7.30E-0 I l.54E+0l 
Dibenz(a,h)anthracene 2.30E-05 l.45E-05 7.30E+00 2.53E+00 

Total Cancer Risk l ,59E-04 I .0000E-04 
Acceptable Cancer Risk l .00E-04 

Assumuptions for 

Day Care Child <3l 

Body Weight (BW)= 15 kg 
Averaging Time (AT)= 25550 days 
Ingestion Rate (IR)= 200 mg soil/day 
Conversion Factor (CF)= I .00E-06 kg/mg 
Fraction Ingestion (Fl)= I unitless 
Exposure Frequency (EF)= 250 day/year 
Exposure Duration (ED)= 6 years 

Note: I) The Cancer Risk distribution is based on the Cancer Risk distribution for day-care child at industrial scenario 

according to risk assessment for SEAD-59. Risk has been re-calculated for exposure to total soils. 

2) The Exposure Frequency for day care child was estimated based on the assumption that the child attends 

5 days/week and 10 days vacation. All the other assumptions are complied with USEPA's Soil Screening Guidance: 

User's Guide, 1996. 

p:lpit\projects\seneca\s5971 eecleecalnewcriteria\SEAD-59\PRG-59a.xls\ 
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TABLE D-4 
CALCl'LATIO:-; OF J:-;TAKE A'.'iD RISK FRO:\! THE INGESTIO'.'i OF TOTAL SOIL FOR SEAD-71 

REASO:s/ABLE :IIAXDIDI EXPOSvRE (RME) 
Decision Document - SEADs-59 and 71 

Seneca Army Depot Activity 

C S_x llLLC E.xfl__xJJE_l\_EQ 
BWx . .\T 

\ · ariabl<s tAsS<1mptions_for _faclLRe_c_eptoLate_ll;te_dJ1Uhe_l)Qlto_m); 
CS = Chemical Concentration in Soil, Calculated fEF = Exposure Frequency 
IR= Ingestion Rate ED = Exposure Duration 
CF= Con,ersion Factor BW = Bodyweight 
FL"'.' Fraction_Ingested AT = ,-\v~g_Tim~ _ 

,-\nalyte 
Oral 
RID 

Care, Slope 
Oral 

EPC EPC from 
Surface Soil Total Soils 

Equation for Hazard Quotient= Chronic Daily Intake tNc).'Reference Dose 

Equation for Cancer Risk= Chronic Daily Intake (Car) x Slope Factor 

Future Day Care Center Child Resident (Child) 
Intake Hazard Cancer Intake Hazard ontributio 

____ (mg/J<Jl:dav) __ Quotient Risk ______ (mg/kg-dav) ____ Quotient to Lifetime 
_(mg,Jcg:dayt mg,kr;:_dav)- (mg:kgL (mg,kgL _('.'<c) ___ (Car)-----~•-- _____ ________ (:'l'_<i ________ (_far) _________ Cancer Risk 

\'olatile Organics 
Trichloroethane, I. I, I
Acetone 
Benzene 
Ethvl benzene 
:.telhylene chloride 
Styrene 
T etrachloroethene 
Toluene 
Total Xylenes 

Semivolatile Organics 
2-~lethylnaphthalene 
.-\cenaphthene 
Acenaphthylene 
.-\nthracene 
Benzo( a)anthracene 
Benzo(alpyrene 
Benzot b )fluoranthene 
Benzo(ghi)perylene 
Benzo(k)tluoranthene 
bis(2-Ethylhexyl)phtha 
Carbazole 
Chrysene 
Di-n-butylphthalate 
Dibenz( a.h )anthracene 
Dibenzofuran 
Fluoranthene 
Fluorene 
Indeno( 1,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Phenol 
Pyrene 

Pesticides 
-1,-1'-DDD 
-1,-1'-DDE 
-1,-1'-DDT 
alpha-Bl-IC 
alpha-Chlordane 
beta-Bl-IC 
delta-Bl-IC 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan sulfate 
Endrin 
Endrin aldehvde 
Endrin keton~ 
gamma-BHC (Lindane 
gamma-Chlordane 
Heptachlor 
Heptachlor epoxide 
~lethoxychlor 

)lctals 

2.00E-02 
I OOE-01 
3 OOE-03 
I.OOE-01 
6.00E-02 
2 OOE-01 
I.OOE-02 
2.00E-01 
2 OOE+OO 

-I.OOE-02 
600E-02 

NA 
3.00E-01 

NA 
:-IA 
NA 
NA 
:-iA 

2.00E-02 
:-/A 
:-/A 

i.OOE-01 
NA 
NA 

-I.OOE-02 
-I.OOE-02 

NA 
-I OOE-02 

NA 
6.00E-01 
3 OOE-02 

:-/A 
:-iA 

5.00E-0-1 
:-/A 

6.00E-05 
NA 
NA 

5 OOE-05 
6.00E-03 
6.00E-03 
6.00E-03 
3 OOE-04 

NA 
NA 

3.00E-04 
6.00E-05 
5.00E-04 
IJOE-05 
5.00E-03 

NA 
NA 

2 90E-02 
NA 

7 50E-03 
NA 

5.:!0E-02 
:-/A 
NA 

:'iA 
:-/.-\ 
NA 
NA 

7.JOE-01 
7 JOE+OO 
7 JOE-0 I 

NA 
7.JOE-02 
1.-IOE-02 
2.00E-02 
7.JOE-03 

NA 
7.JOE+OO 

NA 
NA 
NA 

7.JOE-01 
NA 
>IA 
NA 
NA 

2.-IOE-01 
3-\0E-01 
3.-IOE-01 
6 JOE+OO 
I JOE+OO 
I.SOE-00 

NA 
l.60E+OI 

>I,-\ 
'-:.\ 
), ,\ 
NA 
NA 
NA 

IJOE+OO 
1.JOE+OO 
-l.50E+OO 
9.IOE+OO 

NA 

Lead NA NA 
~lercury 3.00E-04 NA 
Selenium 5.00E-03 NA 
Sodium NA NA 
Zinc 3.00E-0 I NA ------
TotalHaznrd Quotient and Cancer Risk: 

O.OOE+OO 
1.0-IE-02 
2.00E-03 
-I OOE-03 
2.00E-03 
I.OOE-03 
8.42E-03 
7.29E-03 
6.82E-03 

l.90E+OI 
-1.20E~OI 
5 IOE•OI 
I.OOE+02 
l.50E+02 
UOE-02 
8.SOE+-0 I 
6.20E+OI 
1.30E+02 
0.00E+OO 
7.70E+OI 
UOE+02 
l.40E-OI 
2.50E+OI 
3.SOE+OI 
4.40E+02 
6.20E+OI 
6.50E+OI 
-l.60E+OI 
2.90E ..... 02 
0.00E+OO 
2.80E+02 

1.12E-OI 
2.53E-OI 
8.39E-OI 
I.-IOE-02 

O.OOE+OO 
2. 73E-02 
0.00E+OO 
3.40E-03 
I 50E-02 
5.20E-02 
8.89E-02 
7_ 16E-02 
9.27E-02 
l.64E-OI 
0.00E+OO 
2.l 5E-02 
0.00E+OO 
5.84E-02 
-1.00E-01 

5.57E+02 
l.92E-OI 
L23E+OO 
-1.21 E+02 

8.66E-03 
9.95E-03 
2 OOE-03 
-I.OOE-03 
7 9-IE-03 
I OOE-03 
9 55E-03 
8 20E-03 
8.80E-03 

2.87E+OI 
3.76E-OI 
5. IOE-01 
I OOE+02 
1.50E+02 
l.20E+02 
8 8QE-,.OI 
6.20E+OI 
I 30E+02 
UOE-02 
7.61E+OI 
l.50E-r02 
1.40E-OI 
2.50E+OI 
l.75E+OI 
4.-IOE+02 
3.22E+0I 
6.50E+OI 
3.92E+OI 
2.90E+02 
-I.SOE-OJ 
2.S0E+02 

-1. I 5E-02 
2.37E-OI 
8 OSE-01 
9.0 I E-03 
9 65E-03 
l.20E-02 
I.SOE-OJ 
3.50E-03 
l.5IE-02 
2. I SE-02 
3 65E-02 
3.24E-02 
5.2-IE-02 
9.JJE-02 
4.00E-03 
I .OOE-02 
120E-03 
2.35E-02 
1.74E-OI 

2.67E+02 
I.OOE-01 
9.7-IE-OI 
3. 77E+02 

7.91 E-08 
9.09E-08 
I.SJE-08 
3.65E-08 
7.25E-08 
9. IJE-09 
8.72E-08 
7.-19E-08 
8.0-IE-08 

2.62E-O-I 
3 -IJE-0-1 

9. IJE-0-1 

l.37E-07 

I .28E-06 

-I 02E-03 
2.9-IE-0-1 

3 58E-04 

4.1 IE-08 
2.56E-03 

7.38E-06 

8 SIE-08 

3.20E-08 
l.38E-07 
l.99E-07 
3 JJE-07 
2.96E-07 

3.65E-08 
9. IJE-08 
I.IOE-08 
2.15E-07 
l.59E-06 

9 IJE-07 
8.89E-06 

I 57E-09 

6.22E-09 

7 -ISE-09 

I 17E-0-I 
9.39E-05 
6.89E-05 

L02E-0-I 
I. I 7E-08 
5.96E-05 
,I 17E-O-I 

L96E-05 

5.09E-05 

3 25E-08 
1.86E-07 
6.32E-07 
7.05E-09 
7.55E-09 
9.39E-09 

2. 7-IE-09 

3. IJE-09 
7.83E-09 
9.39E-IO 
1.84E-08 

-IE-06 
9E-07 
6E-06 
-IE-07 
IE-06 
5E-08 
9E-06 
-1.E-07 
-IE-08 

JE-03 

7E-06 

IE-05 

IE-01 
7E-03 

9E-03 

7E-08 
9E-02 

IE-02 

I E-03 

6E-04 
2E-05 
3E-05 
6E-05 
IE-03 

IE-04 
2E-03 
2E-05 
2E-02 
3E-04 

JE-03 
2E-03 

5E-1 I 

SE-I I 

-IE-10 

9E-05 
7E-0-1 
SE-05 

7E-06 
2E-IO 
IE-06 
9E-07 

IE-0-1 

-IE-05 

8E-09 
6E-08 
2E-07 
-!E-08 
IE-08 
2E-08 

4E-08 

4E-09 
IE-08 
-IE-09 
2E-07 

I.I I E-07 
I .27E-07 
2.56E-08 
5. I IE-08 
I 02E-07 
I .28E-08 
l.22E-07 
I OSE-07 
1. IJE-07 

3.67E-O-I 
-1.81 E-0-1 

I .28E-03 

l.92E-07 

1.79E-06 

5.63E-03 
-l.12E-O-I 

5.0IE-0-1 

5.75E-08 
3.58E-03 

1.0JE-05 

I 23E-07 

-1.-17E-08 
1.93E-07 
2.79E-07 
4.67E-07 
-1.14E-07 

5.11 E-08 
I 28E-07 
UJE-08 
3.00E-07 
:?.:?2E-06 

l.28E-06 
L25E-05 

2.19E-09 

8. 70E-09 

l.64E-O-I 
l.32E-0-I 
9.6-IE-05 

I -12E-O-I 
!6-IE-08 
8 3-IE-05 
l.6-IE-04 

2.7-IE-05 

-I 55E-08 
2.60E-07 
8.85E-07 
9.87E-09 
l.06E-08 
l.32E-08 

3.8-IE-09 

4.JSE-09 
I IOE-08 
l.32E-09 
2.58E-08 

6E-06 
IE-06 
9E-06 
SE-07 
2E-06 
6E-08 
I E-05 
5E-07 
6E-08 

9E-03 
8E-03 

-IE-03 

IE-05 

2E-05 

IE-01 
IE-02 

IE-02 

IE-07 
IE-01 

cE-03 

9E-O-I 
JE-05 
SE-05 
SE-05 
I E-03 

2E-64 
2E-03 
JE-05 
2E-O:? 
4E-04 

4E-03 
2E-03 

6E-11 

JE-11 

5E-IO 

IE-0-1 
I E-03 
7E-05 

IE-05 
2E-IO 
2E-06 
IE-06 

cE-0-1 

5E-05 

IE-08 
9E-08 
JE-07 
6E-08 
IE-08 
2E·08 

6E·08 

6E-09 
IE-08 
6E-09 
2E-07 

l_.2_7_E_+_03 ___ -1._7_9_h_02 __ J_}_7E_-_0_3 _______ 1_E_-_02________ 6 I 2E-03 ___________ 2E-02 ________ _ 

____ J_E_-01 lE-03 4£-01 IE-03 
Assnm]ltlons for Futnre Day Care Center Child •--- __ .-\sstl_ll!ptlons for Resident{~l!ilclL 

CS= EPC Surface Only CF = I E-06 kg/mg 
IR= 200 mg soil/day CS= EPC Surface Onlv 
CF= I E-06 kg'mg BW = I 5 kg . 
Fl= I unitless IR = 200 mg soil/day 
EF = :?50 days/year Fl = I unitless 
ED= 6 vcars EF = 350 days/year 
BW = 15 kg ED = 6 vears 
.-\T(Nc)= 2190 days AT(Nc)= 2,190 <la\'S 
AT(Car)= _____ 25550 d.avs ___________ AI(Car)= 25)350d_ais_ __ 

~Ole~ Cells in this table were intentionally left blank dl~ to a lack O"itoxicity data. 
N.-\= Information not m·ailable. 

C 
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Table D-5 
MAXIMUM CONCENTRATIONS TO BE PROTECTIVE OF 

HUMAN HEAL TH FROM INGESTION OF SOILS 
UNDER THE INDUSTRIAL SCENARIO 

SENECA ARMY DEPOT ACTIVITY 
SEAD-59 & 71 EE/CA 

SEAD-71 

Equation for back calculation of maximum concentrations (mg/kg): CS = HQ X BW X AT X RjD 
IR X CF X Ff X EF X ED 

HQ Distribution <1
> Ref Dose(RfD) <2l Cleanup level (mg/kg) 

Pre-Remediation Normalized (mg/kg/day) Industrial Use 
Risks HQ Day Care Child 

2-Methylnaphthalene 7.00E-03 0.0262 4.00E-02 114.55 

Acenaphthene 6.00E-03 0.0224 6.00E-02 147,27 

Anthracene 3.04E-03 0.0114 3.00E-01 373.09 

Fluoranthene l .00E-01 0.3736 4.00E-02 1636.37 

Fluorene 7.35E-03 0.0275 4.00E-02 120,27 

Naphthalene 8.95E-03 0.0334 4.00E-02 146.45 
Pyrene 8.52E-02 0.3183 3.00E-02 1045.64 
4,4-DDT l .00E-02 0,0374 5.00E-04 2.05 

alpha-Chlordane l.00E-03 0.0037 6.00E-05 0.02 

Endrin 9.86E-04 0.0037 3.00E-04 0.12 

gamma-Chlordane 2.00E-03 0.0075 6.00E-05 0,05 

Heptaclor epoxide l.65E-02 0.0616 l.30E-05 0.09 
Mercury 3.04E-03 0.0114 3.00E-04 0.37 

Selenium 2.00E-03 0.0075 5.00E-03 4.09 
Zinc l .46E-02 0,0545 3.00E-01 1791.82 

Total HI 3.E-01 1.0000 

Assumuptions for 

Day Care Child <
3
> 

Body Weight (BW)= 15 kg 

Averaging Time (AT)= 2190 days 

Ingestion Rate (IR)= 200 mg soil/day 

Conversion Factor (CF)= l .00E-06 kg/mg 

Fraction Ingestion (FI)= 1 unitless 

Exposure Frequency (EF)= 250 day/year 

Exposure Duration (ED)= 6 years 

Note: I) The HQ distribution is based on the HQ distribution for day-care child at industrial scenario 

according to risk assessment for SEAD-71. Risk has been recalculated for exposure to total soils. 

2) The Exposure Frequency for clay care child was estimated based on the assumption that the child attends 

5 clays/week and IO clays vacation. All the other assumptions are complied with USEPA's Soil Screening Guidance: 

User's Guide, 1996. 

p:\pit\projects\seneca\s597 I eec\eeca\newcriteria\seacl\ 71 \PRO-71 a.xis\ TotalHI= I Daycare 



Table D-6 
MAXIMUM CONCENTRATIONS TO BE PROTECTIVE OF 

HUMAN HEALTH FROM INGESTION OF SOILS 
UNDER THE INDUSTRIAL USE SCENARIO 

SENECA ARMY DEPOT ACTIVITY 
SEAD-59 & 71 EE/CA 

SEAD-71 

Equation for back calculation of maximum concentrations (mg/kg): CS= CancerR X BW X AT 
IR x CF x FI x EF x ED x slope 

Cancer Risk (Il Cancer Slope (l) Cleanup level (mg/kg) 
Pre-Remediation Normalized (mg/kg/day) Industrial Use 

Risks Cancer Risk Day Care Child 

Benzo(a)anthracene 8.57E-05 8.55E-06 7.30E-0 I 15.0 
Benzo( a)pyrene 6.86E-04 6.85E-05 7.30E+00 12.0 
Benzo(b )fl uoranthene 5.03E-05 5.02E-06 7.30E-0l 8.8 
Di benz( a,h )anthracene l .43E-04 l.43E-05 7.30E+00 2.5 
Indeno( 1,2,3-cd)pyrene 3.71E-05 3.70E-06 7.30E-01 6.5 

Total Cancer Risk l .00E-03 l .00E-04 

Acceptable Cancer Risk l.00E-04 

Assumuptions for 

Day Care Child l
3
l 

Body Weight (BW)= 15 kg 

Averaging Time (AT)= 25550 days 
Ingestion Rate (IR)= 200 mg soil/day 

Conversion Factor (CF)= l.00E-06 kg/mg 
Fraction Ingestion (FI)= I unitless 
Exposure Frequency (EF)= 250 day/year 
Exposure Duration (ED)= 6 years 

Note: I) The Cancer Risk distribution is based on the Cancer Risk distribution for day-care child at industrial scenario 

according to risk assessment for SEAD-71. Risk has been re-calculated for exposure to total soils. 

2) The Exposure Frequency for day care child was estimated based on the assumption that the child attends 

5 days/week and 10 days vacation. All the other assumptions are complied with USEPA's Soil Screening Guidance: 

User's Guide, 1996. 

p:\pit\projects\seneca\s5971 eec\eeca\newcriteria\Seacl-71 \PRO-71 a.xls\Cancer _Daycare 
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Introduction 

AppendixE 

Seneca Army Depot Activity 

SEAD-59 and 71 Decision Document 

Detailed Cost Estimate for Excavation/Off-site Disposal 

A detailed cost estimate has been developed for excavation and off-site disposal at both SEAD-

59 and SEAD-71. The cost estimate was developed using the recommended Removal Action 

outlined in Section 4.3 of this Decision Document. Quantities used were based on figures 

presented in Section 4. Costs were based on information from the Micro Computer Aided Cost 

Engineering System (MCACES, a component of the Tri-Service Automated Cost Engineering 

System, TRACES), Version 1.2 ( copyright 1994-1997). Quotes from area suppliers, generic unit 

costs, vendor information, conventional cost estimating guides and prior experience were used to 

supplement this information. The cost estimates presented have been prepared for guidance in 

project evaluation. The actual costs of the project will depend on true labor and materials costs 

at the time of construction, actual site conditions, competitive market condition, final project 

scope, and other variables. 

Construction costs include those expenditures required to implement a remedial action. Both 

direct and indirect costs are considered in the development of construction cost estimates. Direct 

costs include construction costs or expenditures for equipment, labor, and materials required to 

implement a remedial action. Indirect costs include those associated with engineering, 

construction management, and other services necessary to carry out a remedial action. 0 & M 

and monitoring costs, which include labor, maintenance materials, and purchased services, have 

also beeri estimated. 

Costs to remediate soils with concentrations of semi-volatile organic compounds, pesticides, and 

metals exceeding the clean up goals listed for each site in Table 4.3-1 have been estimated for 

the removal action. 

Assumptions 

The following assumptions were used to develop the cost estimates for this removal action: 

• The contractor(s) will mobilize to the site, clear and grub the areas of work, establish 

access roads and survey the areas to be remediated. It was estimated that 3 acres of land 

p: \p it\pro jects\seneca \s5971 ecc\decisiondoc\draft\text\appecsta. doc June 2001 
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at SEAD-59 and 2 acres at SEAD-71 will require light clearing and grubbing. Clearing 

and grubbing is necessary to perform soil capping, soil excavation, sediment excavation, 

and stockpiling. 

• Erosion control (silt fence and haybales) will be installed around excavation areas and 

stockpile areas. Erosion control is necessary to prevent soil particles from migrating off

site and into drainage swales during construction. The erosion control will be 

maintained throughout construction. 

• A temporary fence will be installed around the sites. 

• A surveyor will be on site for approximately 10 days to layout the excavation areas and 

survey record information. 

• In situ volumes of material are based on the areas and proposed excavation depths shown 

in Figures 4-1 and 4-2 of Section 4. For costs based on a per cubic yard basis, such as 

excavation and hauling, an expansion factor of 30 percent was used to estimate ex situ 

volumes for soil. An additional 10% was used to address the uncertainty of the volume 

estimation. For costs based on weight, a conversion factor of 1.5 tons of moist material 

per cubic yard was used for estimating purposes. The 30 percent expansion factor was 

not applied to weight calculations. The volume of material requiring excavation, or soil 

covering may vary depending on the results of the cleanup verification sampling. 

• For SEAD-59, the total in situ volume of soil is estimated to be 18,900 cubic yards in the 

Fill Area and 4,125 cubic yards in Areas 2, 3, 4, and Others. Using an expansion factor of 

30 percent and an additional factor of 10 percent for the uncertainty of the volume 

estimation, the ex situ volume of soil is estimated to be 27,027 and 5,898 cubic yards, 

respectively. 

• For SEAD-71, the total in-situ volume of soil is estimated to be 871 cubic yards. Using an 

expansion factor of 3 0 percent and an additional factor of 10 percent for the uncertainty of 

the volume estimation, the ex situ volume of soil is estimated to be 1,245 cubic yards. 

• Cleanup verification sampling of the soil will be conducted at a frequency of one sample 

every 2500 square feet (i.e. 50 ft by 50 ft grids in the Fill Area at SEAD-59). For small 

excavations such as Areas 2, 3, 4, and Others at SEAD-59, five samples will be collected 

at each site. This frequency will be revised based on the actual cleanup verification 

work plan. 

• Excavated soil will be placed in a stockpile area prior to treatment and/or disposal. The 

stockpile areas will be lined (and covered) with a 6-mil polyethylene liner. Each pile will 

consist of 150 cubic yards of soil and will occupy a space of approximately 50 x 50 

square feet. Prior to off-site disposal, one composite sample from each pile will be 

obtained and submitted for Toxicity Characteristic Leaching Procedure (TCLP) analysis. 
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• TCLP testing for off-site disposal will be conducted at a frequency of one sample every 

150 cubic yards. This value will be revised during final design after selection of the off

site landfill. Material passing the TCLP criteria will be transported and disposed off-site in 

a Subtitle D Landfill. 

• Transportation and disposal costs are based on quotes from Earthwatch Waste Systems, 

Inc. and Waste Management, Inc. Based on these quotes, disposal of RCRA Hazardous 

Material (i.e. overpacked drums) at an off-site facility will cost $133 each. In addition, 

transportation and disposal of non-hazardous soil and debris (i.e. soil which passes the 

TCLP test and does not require stabilization) in an off-site Subtitle D landfill will cost 

$31.50 per ton. For cost estimating purposes, it has been assumed that all material from 

SEAD-59 will not fail the TCLP test and will not require stabilization prior to off-site 

disposal. For SEAD-71, it was assumed that 3% of the excavated material will fail 

TCLP based on the soil data. 

• Based on the soil data from SEAD-59, it was assumed that 11 % of the excavated soil 

(4,180 tons) will have PAH, Aroclor-1254, or metals concentrations above Risk-Based 

Clean up Goals and will require off-site disposal. For SEAD-71, it was assumed that all 

of the excavated soil will require off-site disposal. 

• Cost estimates were developed for both sites based on removing geophysical anomalies 

and remediating soils with PAHs, pesticides, and metals greater than site-specific clean 

up goals. 

Post-Closure Monitoring 

Site groundwater will be monitored on a semi-annual basis at SEAD-59 and SEAD-71. 

Currently, there are 5 groundwater monitoring wells at SEAD-59 and three at SEAD-71. New 

wells will be installed as necessary to ensure that the monitoring program is sufficient to detect 

any migration from the area. 

Operation and Maintenance (0 & M) 

No O&M costs are required for this removal action. 

Markups and Contingencies 

Construction costs include those expenditures required to implement a remedial action. Both 

direct and indirect costs are considered in the development of construction cost estimates. Direct 

costs include construction costs or expenditures for equipment, labor, and materials required to 
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implement a remedial action. Indirect costs include those associated with engineering, 

construction management, and other services necessary to carry out a remedial action. 

The following markups were used to develop the detail cost estimates for all the alternatives. 

Contractor Costs (cost to owner) 

The contractor costs shown below are the costs to the owner for markup on the direct costs to the 

prime contractor for implementation of the remedial action. The prime contractors' direct costs 

include all materials, equipment, and labor for management of all subcontractors and field 

construction work. The prime contractor is typically contracted directly to the owner (COE NE/NY 

SEDA). 

Contractor costs are calculated as a percentage of the running total of the contractors direct costs as: 

5% for field office support. Field office support includes items such as supervision at the job, 

site, temporary facilities, temporary material storage, temporary utilities, operation and 

maintenance of temporary job-site facilities, preparatory work, health and safety supplies and 

requirements, transportation vehicles, cleanup, and equipment costs not chargeable to a specific ( 

task. 

• 15% for home office support. Home office support includes items such as management and 

office staff salary and expense, main office building furniture and equipment, utilities, general 

communications and travel, supplies, general business insurance, and taxes. It also includes 

job specific items such as engineering and shop drawings/surveys, insurance (project 

coverage), schedules & reports, and quality control. 

• 10% for profit. Profit provides the contractor with an incentive to perform the work as 

efficiently as possible. The profit used in the cost estimates is based on the current average 

profit for contractors in the Syracuse area. 

• 4% for bond. The bond rate is based on recommendations from the USACE Engineering 

Instructions - Construction Cost Estimates (September 1997) for hazardous, toxic and 

radioactive waste (HTR W) projects. 
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PROJECT NOTES 

LABOR ID: NA T99A 

Tri-Service Automated Cost Engineering system (TRACES) 
PROJECT EXOFF_: SEAD-59 · EXCAVATION/OFF-SITE DISPOSAL 

ALTERNATIVE 3 (exoff3) 

PROJECT BREAKDOWN: 

The estimate is structured as follows and uses a 2 digit number at each 
level. The 2 digit numbers for the first 3 title levels are taken from the 
HTRW Remedial Action Work Breakdown Structure. The 2 digit numbers for the 
remaining title levels are user defined. The detail items are at LEVEL 6. 

LEVEL · WBS Level (Account) 
LEVEL 2 . WBS Level 2 (System) 
LEVEL 3 · WBS Level 3 (Subsystem) 
LEVEL 4 . User Defined (Assembly Category or Other) 
LEVEL 5 · User Defined (Assembly or Other) 

PROJECT DESCRIPTION: 

The following is a summary of the activities that are presently included in 
Alternative 3. 

Off-Site Disposal: Excavate/Off-site Disposal 
· Mobilize, site prep, clear/grub, erosion control, and 

survey 
· Excavate soils in Area 1, 2, 3, 4 and Others. 

Screen excavated soils to remove debris, drums, paint cans. 
· Install 40 soil borings in a grid pattern in the Area south of the raod 

between Areas 2,3,4,0ther to fill the data gap by confirming that there. 
is no contamination in this area. 

· Treat water by air stripping. 
Dispose of drums in off-site hazardous waste landfill and 
construction debris in off-site solid waste landfill. 

· Dispose soils with concentrations> Cleanup Goals at off site landfill. 
· Backfill excavations with excavated soils with concentrations< goals. 
· Cover Area 1 with 2' vegetative cover. 
· Cover areas south of the road with crushed stone. 
· Demobilize 
· Install 4 new monitoring wells 
·Groundwater monitoring for 5 years (costed separately) 

PRODUCTIVITY: 

TIME 12:35:40 
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LABOR ID: NAT99A 

Tri-Service Automated Cost Engineering System (TRACES) 
PROJECT EXOFF_: SEAD-59 - EXCAVATION/OFF-SITE DISPOSAL 

ALTERNATIVE 3 (exoff3) 

Productivity, as a baseline and as taken from the Unit Price Book 
(UPB) Database, assumes a non-contaminated working environment with no 
level of protection productivity reduction factors. When required, 
productivity for appropriate activities will be adjusted for this project 
as fol lows: 

1. Level of Protection A - Productivity_% 
2. Level of Protection B - Productivity_% 
3. Level of Protection C - Productivity_% 
4. Level of Protection D Productivity 85%. 

All activities are conducted in Level of Protection D. 

The following daily time breakdown was assumed. 

Level A Level B Level C Level D 
Avai liable Time (minutes) 480 480 480 480 

Non-Productive Time (minutes): 

Safety meetings 20 20 10 10 
Suit-up/off 60 60 40 10 
Air tank change 160 20 0 0 

*Breaks 60 60 40 30 
Cleanup/decontamination 20 20 20 20 

Productive Time (minutes) 160 300 370 410 

Productivity: 160/480 300/480 370/480 410/480 
X100% X100% X100% X100% 

33% 63% 77% 85% 

Example: 

Normal Production Rate (CY/HR) 250 250 250 250 
X Productivity .33 .63 .77 .85 
=Reduced Production Rate(CY/HR) 83 158 193 213 

* Break time ranges (minutes) 60-140 60-140 40-140 30-70 

TIME 12:35:40 
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PROJECT NOTES 

LABOR ID: NAT99A 

Tri-Service Automated Cost Engineering System (TRACES) 
PROJECT EXOFF_: SEAD-59 - EXCAVATION/OFF-SITE DISPOSAL 

ALTERNATIVE 3 (exoff3) 

The following list are the areas where there is the biggest potential for 
changes in cost due to uncertainties: 

- Quantities of soil over TAGMs could increase based on the results of the 
confirmatory sampling done in the excavation. 
- The quantities of soil requiring disposal as hazardous waste could increase 
based on the results of the confirmatory sampling done in the soil 
pi Les. 

Contractor costs are calculated as a percentage of running total as 
5 % for field office support 
15 % for home office support 
10 % for profit 
4 %for bond 

owner's cost are calculated as a percentage of running total as 
2 % for design contingency 
3 % for escalation 
25 % for construction contingency 
3.5 % for other costs 
8 % for construction management 

OTHER GOVERNMENT COSTS: 

Other Government Costs consist of: 

*Engineering and Design During Construction (EDC) 1.5% 
As-Builts 0.5% 
Operation and Maintenance (O&M) Manuals 0.5% 
Laboratory Quality Assurance 1.0% 

Total, use 3.5% 

TIME 12:35:40 
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'DETAILED ESTIMATE 

Tri-Service Automated Cost Engineering System (TRACES) 
PROJECT EXOFF_: SEAD-59 - EXCAVATION/OFF-SITE DISPOSAL 

ALTERNATIVE 3 (exoff3) 
33. Remedial Action 

TIME 12:35:40 

DETAIL PAGE 

33.01. Mobilization QUANTY UOM MANHOUR LABOR EQUIPMNT MATERIAL SUBCONTR TOTAL COST UNIT COST 

33. Remedial Action 

33.01. Mobilization 
USR AA Mobilization 

33.02. Sampling, & Testing 

33.02.06. Groundwater 

1.00 EA 

Groundwater - from holding tanks 
HTW AA For Disposal: NYSDEC CLP TCL 15.00 EA 

voes, volatile organics, 
groundwater (Severn Trent Lab 
9/98) (Assume 1 sample for each 
tank) 

AFH AA For Disposal: NYSDEC CLP TAL 
svocs modified, groundwater, 
(Severn Trent Lab, 9/98) 
(Assume 1 sample per tank) 

AFH AA For Disposal: NYSDEC TAL -
Inorganics, groundwater (Severn 
Trent Lab, 9/98) (Assume 1 
sample per tank) 

33.02.11. Soil 

15.00 EA 

15.00 EA 

0 793 2,500 535 

0 0 0 0 

0 0 0 0 

0 0 0 0 

For disposal; TCLP analysis required for non hazardous landfill disposal. 
Assuming 1 sample eVery 150 cy: 23,025 cy x 1.40/150 = 215 x 1.2 = 260 
samples 

HTW AA For Disposal: TCLP, volatile 
organics (SW-846 Methods 
1311&8240), soil (Severn Trent 
Lab, 9/99) (Assume 1 sample 
every 150cy) 

260.00 EA 

AFH AA For Disposal: TCLP·SVOCs 260.00 EA 
(SW-846 Methods 1311 & 8270A), 
soil (Severn Trent Lab, 9/99) 
(Assume 1 sample every 150cy) 

AFH AA For Disposal: TCLP - Metals 260.00 EA 
(SW-846 Methods 1311 & 6010 & 
7470), soil (Severn Trent Lab, 
9/99) (Assume 1 sample every 
150cy) 

33.02.13. confirmatory-Soil - All Areas 
HTW AA Confirmatory: NYSDEC CLP, 156.00 EA 

volatile organics, soil (Severn 
Trent Lab, 9/99) (Assume 1 
sample every 50 ft of wall adn 
floor or excavation. 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 3,828 3827.72 

2,625 2,625 175.00 

5,550 5,550 370.00 

2,325 2,325 155.00 

31,200 31,200 120.00 

59,800 59,800 230.00 

31,200 31,200 120.00 

27,300 27,300 175 .00 
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PROJECT EXOFF_: SEAD-59 · EXCAVATION/OFF-SITE DISPOSAL 

ALTERNATIVE 3 (exoff3) 
33-. Remedial Action 

TIME 12:35:40 

DETAIL PAGE 2 

33.02. Sampling, & Testing QUANTY UOM MANHOUR LABOR EQUIPMNT MATERIAL SUBCONTR TOTAL COST UNIT COST 

AFH AA Confirmatory: NYSDEC CLP·SVOCs 156.00 EA 
, soil (Severn Trent Lab, 9/99) 
(Assume 1 sample every 50 ft 

of wall and- floor of 
excavation. 

AFH AA Confirmatory: NYSDEC CLP TAL · 156.00 EA 
Metals, soil (Severn Trent 

33.02.16. Soil Boring Grid South of Road 

0 0 

0 0 

0 0 57,720 57,720 370.00 

0 0 24,180 24,180 155.00 

from soil boring south of road to confirm no contamination between Areas 
2,3,4, Others 

HTW AA Confirmatory: NYSDEC CLP, 
volatile organics, soil (Severn 
Trent Lab, 9/99) (Assume 1 
sample per boring) 

60.00 EA 

AFH AA Confirmatory: NYSDEC CLP·SVOCs 60,00 EA 
, soil (Severn Trent Lab, 9/99) 
(Assume 1 sample per boring) 

AFH AA Confirmatory: NYSDEC CLP TAL · 60.00 EA 
Metals , soil (Severn Trent, 
9/99) (Assume 1 sample per 
boring) 

33.02.18. IDW from Soil Borings 
HTW AA IDW: NYSDEC CLP, volatile 20.00 EA 

organics, soil (Severn Trent 
Lab, 9/99) (Assume 1 sample 
per drum.) 

AFH AA IDW: NYSDEC CLP·SVOCs , soil 
(Severn Trent Lab, 9/99) 
(Assume 1 sample per drum. 

AFH AA IDW: NYSDEC CLP TAL · Metals 
soil (Severn Trent - assume one 
sample per drum) 

33.03. Site Work 

33.03.02. Clearing and Grubbing 
AF AA Clearing, brush w/dozer & brush 

rake, light brush 

20.00 EA 

20.00 EA 

3.00 ACR 

33.03.08. survey Remediation Area 
Survey remediation area 

0 

0 

0 

0 

0 

0 

48 

USR AA survey remediation area 10.00 DAY 0 

33.03.11. Erosion control 
B MIL AA Silt Fence: Installation and 

materials 
high, polypropylene 

B HTW AA Hay bales· stalked 
B MIL AA Maintain silt fence and .remove 

16000 LF 3,360 

16000 LF 5 
16000 LF 107 

0 

0 

0 

0 

0 

0 

1,298 

15,000 

80,000 

2,720 
2,720 
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0 

0 

0 

0 

0 

0 

1,887 

2,500 

8,000 

0 
0 

0 

0 

0 

0 

0 

0 

0 

2,675 

25,680 

17,120 
17,120 

10,500 

22,200 

9,300 

3,500 

7,400 

3,100 

0 

0 

0 

0 
0 

10,500 

22,200 

9,300 

3,500 

7,400 

3,100 

3,185 

20,175 

113,680 

19,840 
19,840 

175.00 

370.00 

155.00 

175.00 

370.00 

155.00 

1061.54 

2017.50 

7 .11 
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PROJECT EXOFF_: SEAD-59 - EXCAVATION/OFF-SITE DISPOSAL 

ALTERNATIVE 3 (exoff3) 
33. Remedial Action 

TIME 12:35:40 

DETAIL PAGE 3 

33. 04. Fencing QUANTY UOM MANHOUR LABOR EQUIPMNT MATERIAL SUBCONTR TOTAL COST UNIT COST 

33. 04. Fencing 
MIL AA Site dml, chain link fence, 

remove & salvage for reuse 
MIL AA Fence, CL scty, std FE-6, 6 1 

high, no gates/signs 
MIL AA Fence, CL, set in cone, 6 1 H, 

indl, corner post, galv stl, 4" 
OD 

MIL AA Fence, CL, double, 24 1 W, indl, 
gates, swing, 6 1 high 

33.05. Wastewater 

33.05. 1. Wastewater 

2000.00 LF 

2000.00 LF 

4.00 EA 

1 .00 EA 

L MIL AA Pump, cntfgl,6"D, horiz mtd, 1.00 EA 
horiz splt, sgl stg,1500GPM,50HP 

M HTW AA 21,000 Gal, Steel, hold tank 4.00 EA 
stationary 

33.07. Air Stripping 
HTW AA HTRW,PTTU,1 1dia,14.5 1 pkng hgt, 

30GPM,850CFM,FRP shell 
AFH AA HTRW,PTTU, >= 12' high, install 

a i r st r i p tower, 1 ' - 3 ' di am. 
HTW AA HTRW, PT opt, air flow switch 

(loss of air flow - motor 
failure) 

33.10. Soil Remediation 

33.10.02. Sitework - Soils 

1.00 EA 

1. 00 EA 

1.00 EA 

Excavating Areas 1,2,3,4, Others 

103 

96 

2 

0 

0 

0 

97 

91 

0 

2,600 

2,820 

55 

0 

0 

0 

3,257 

3,035 

0 

0 

0 

9 

0 

0 

0 

0 

226 

0 

0 

39,847 

295 

435 

10,767 

5,264 

7,009 

0 

512 

Volumes are increased by 30% for expansion and 10% contingency. For weight 
calculations, the volume is increased by 10% only. 
All fill, topsoil, and seeding items for soil remediation are included in 
the Sitework - Soils category. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

USR AA Excavate, stockpile, screen soi 32925 CY 
l 

0 0 0 0 658,500 

(volumes used for estimate are 
USR AA Plastic sheeting for ground: 550000 SF 

6mil polyethylene liner (1000sf 
USR AA Cover stockpiles w/ plastic 550000 SF 

sheeting: Plastic sheeting: 
6mil polyethylene liner (1000sf 
/ roll; 1 roll = $75) 

MIL AA Loam or topsoil, furnish & 6240.00 CY 
place, imported, 611 deep 

USR AA Common fill (6 11 ) - Material for 0.01 TON 
Backfill, includes cost of 
material (bank sand) and 
delivery (DeWitt, 1999) For 

0 

0 

550 

0 

0 

0 

16,661 · 

0 

0 47,080 0 

0 47,080 0 

8,674 121,718 0 

0 0 0 

2,600 

42,667 

358 

435 

10,767 

5,264 

10,265 

3,261 

512 

658,500 

47,080 

47,080 

147,052 

0 

1.30 

21.33 

89.48 

435.38 

10766.88 

1316.10 

10265.47 

3261. 05 

511.81 

20.00 

0.09 

0.09 

23.57 

4.65 
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33.10. Soil Remediation QUANTY UOM MANHOUR LABOR EQUIPMNT MATERIAL SUBCONTR TOTAL COST 

this option, excavated material 
with concentrations of COCs 
less than Clean up Goals will 
be used as backfill. 

AF AA Fill, spread borrow w/dozer 14802 CY 178 5,329 
AF Compaction, steel wheel tandem 14802 CY 105 3,108 

roller, 5 ton 
RSM AA Seeding, athletic field mix, 70.20 MSF 70 1,775 

8#/MSFpush spreader 

33.10.04. Drum Removal 
Approx. 20 drums in Area 1 

L MIL AA Excavator for drum removal at 20.00 EA 2 323 
Level B 

L MIL AA Excavator for drum moving at 20.00 EA 2 323 
Level B 

L MIL AA Level B breathing unit, suit, 4.00 EA 0 0 
overboots, gloves 

33.10.06. Disposal: 
Disposal and Transportation of drums to hazardous 
of debris and soil in solid waste landfill. 

HTW AA HW packaging, overpacks, 1811dia 20.00 EA O 0 
x 34 11 H, 16ga stl drum, 55gal, 
DOT 17C 

USR AA Drums/Paint cans: Transportatio 
n 
of Drums by dedicated van 

USR AA Drums/Paint Cans: Disposal of 
Drums (Price quoted by Waste 
Management 

USR AA Extra fees for overpack use 
USR AA Debris: Transport and Dispose 

nonhaz waste, bulk solid, 
HTW AA Soils: Transport and Dispose 

nonhaz waste, bulk (Earthwatch, 
7/00) 

33.18. Confirmatory Soil Borings -
B CIV AA Mob/Demob 

facility 
L AFH AA Decon Pad 
L AFH AA Decon Time 
M HTW AA HW packaging, DOT steel drums, 

55 gal, 
L AFH AA Move drums 
L MIL AA Borings, auger holes in earth, 

no samples, 411 dia 

1.00 EA 

20.00 EA 

20.00 EA 
418.00 TON 

3762.00 TON 

2.00 EA 

1.00 EA 
40.00 HR 
15.00 EA 

15.00 EA 
280.00 LF 

0 

0 

0 

0 

0 

0 

0 
0 
0 

0 
0 

0 

0 

0 
0 

0 

0 

0 
0 
0 

0 
0 

9,621 0 0 14,950 
2,664 0 0 5,773 

0 3,125 0 4,899 

445 0 0 768 

445 0 0 768 

2,000 0 0 2,000 

waste landfill; disposal 

0 1,583 0 1,583 

0 0 546 546 

0 2,862 0 2,862 

0 0 800 800 
0 0 13,167 13,167 

0 0 118,503 118,503 

0 0 800 800 

0 0 150 150 
0 0 6,000 6,000 
0 0 750 750 

0 0 375 375 
0 0 3,920 3,920 

UNIT COST 

1 . 01 
0.39 

69.79 

38.40 

38.40 

500.00 

( 
545.70 

143.11 

40.00 
31.50 

31.50 

400.00 

150.00 
150.00 
50.00 

25.00 
14.00 

C_ 
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33.18. Confirmatory Soil Borings - QUANTY UOM MANHOUR LABOR EQUIPMNT MATERIAL SUBCONTR TOTAL COST UNIT COST 

L HTW AA Split spoon sampling 
OD 

L AFH AA Standby Time 
L AFH AA Grout Boreholes 

33.26. Demobilization 
TOTAL Decontaminate Equipment 

TOTAL Demobilization 

33.31. Remedial Design 
B HTW AA Remedial Design Workplan 
B HTW AA Preliminary Design Report 
B HTW AA Pre-final/Final Design Report, 

Including O&M Plan, S&A Plan, 
QA Plan, Contingency Plan, 
Waste 

B HTW AA Remedial Action Workplan, 
including QA/QC Plan, H&S Plan 

B HTW AA Project Closeout Plan 

33.33. Well Installation 
B CIV AA Mob/Demob 

facility 
L AFH AA Decon Pad 
B HTW AA Installation of Monitoring well 

threaded 
L HTW AA Monitor well, drilling, HS 

auger, 4.25 11 ID x 811 OD 

TOTAL SEAD-59 

) 

LABOR ID: NAT99A EQUIP ID: NAT97C 

16.00 LF 

4.00 HR 
280.00 LF 

1.00 EA 

1.00 EA 

1.00 EA 
1.00 EA 
1.00 EA 

1.00 EA 

1.00 EA 

1.00 EA 

1.00 EA 
4.00 EA 

40.00 LF 

0 

0 
0 

0 

0 

0 

0 

0 

1,321 

528 

0 27,600 
0 46,000 
0 118,000 

0 

0 

0 

0 

0 

0 

47,500 

48,000 

0 

0 
0 

0 

4,816 430,766 

Currency in DOLLARS 

0 

0 

0 

5,000 

2,500 

0 

0 
0 

0 

0 

0 

0 
0 

0 

0 

0 

0 

2,500 

500 

2,568 
4,280 
7,490 

2,675 

2,140 

0 

0 
0 

0 

192 

600 
1,680 

0 

0 

0 

0 

0 

0 

0 

600 

150 
2,320 

720 

192 

600 
1,680 

8,821 

3,528 

30,168 
50,280 

125,490 

50, 175 

50,140 

600 

150 
2,320 

720 

12.00 

150.00 
6.00 

8821.20 

3528.48 

30168.00 
50280.00 

125490.00 

50175.00 

50140.00 

600.00 

150.00 
580.00 

18.00 

46,470 372,859 1,107,673 1,957,768 
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Wed 20 Jun 2001 Tri-Service Automated Cost Engineering System (TRACES) TIME 12:35:40 
Eff. Date 10/03/96 PROJECT EXOFF : SEAD-59 - EXCAVATION/OFF-SITE DISPOSAL -

ALTERNATIVE 3 ( exoff3) SUMMARY PAGE 1 
** PROJECT OWNER SUMMARY - SUBSYSTM (Rounded to 10 1s) ** ('', 

-------------------------------------------------------------------------------------------------------------------------------
QUANTY UOM CONTRACT DES CONT ESCALATN CON CONT OTHER CON MGMT TOTAL COST UNIT COST 

-------------------------------------------------------------------------------------------------------------------------------

33 Remedial Action 

33.01 Mobilization 1.00 EA 5,290 110 160 1,390 240 570 7,760 7761.84 
----------- --------- --------- --------- ________ .. _ --------- -----------

TOTAL Mobilization 1.00 EA 5,290 110 160 1,390 240 570 7,760 7761.84 

33.02 Sampling, & Testing 

33.02.06 Groundwater 1.00 EA 14,500 290 440 3,810 670 1,580 21,290 21291.88 
33.02.11 Soil 1.00 EA 168,800 3,380 5, 170 44,340 7,760 18,360 247,800 247796.91 
33.02.13 Confirmatory-Soil 1.00 EA 150,850 3,020 4,620 39,620 6,930 16,400 221,440 221435.54 
33 .02 .16 Soil Boring Grid 1.00 EA 58,020 1,160 1,780 15,240 2,670 6,310 85, 170 85167 .51 
33.02.18 IDW from Soil Bor 1.00 EA 19,340 390 590 5,080 890 2,100 28,390 28389.17 

----------- --------- --------- --------- --------- --------- -----------
TOTAL Sampling, & Testi 1.00 EA 411,510 8,230 12,590 108,080 18,910 44,750 604,080 604081.01 

33.03 Site Work 

33.03.02 Clearing and Grub 3.00 ACR 4,400 90 130 1, 160 200 480 6,460 21r . 
33.03.08 Survey Remediatio 1.00 ACR 27,870 560 850 7,320 1,280 3,030 40,910 409 '----
33.03.11 Erosion control 1.00 LF 211,850 4,240 6,480 55,640 9,740 23,040 310,980 310983.09 

----------- --------- --------- -------- .. --------- ........ -- - .... -----------
TOTAL Site Work 1.00 EA 244,120 4,880 7,470 64,120 11,220 26,540 358,350 358351.66 

33.04 Fencing 1.00 EA 63,630 1,270 1,950 16,710 2,920 6,920 93,400 93400.60 

33.05 Wastewater 

33.05. Wastewater 1. 00 EA 22,150 440 680 5,820 1,020 2,410 32,510 32508.19 

----------- --------- --------- --------- --------- --------- -----------
TOTAL Wastewater 1.00 EA 22,150 440 680 5,820 1,020 2,410 32,510 32508.19 

33.07 Air stripping 1.00 EA 19,390 390 590 5,090 890 2,110 28,470 28466.90 

33.10 Soil Remediation 

33.10.02 Sitework - Soils 1.00 EA 1,276,040 25,520 39,050 335,150 58,650 138,750 1,873,160 1873159.95 
33.10.04 Drum Removal 1.00 EA 4,880 100 150 1,280 220 530 7,170 7170.29 
33.10.06 Disposal: 1.00 EA 189,890 3,800 5,810 49,870 8,730 20,650 278,740 278742.08 

----------- --------- --------- --------- --------- --------- -----------
TOTAL Soil Remediation 1.00 EA 1,470,810 29,420 45,010 386,310 67,600 159,930 2,159,070 2159072.32 

33.18 Confirmatory Soil Bo 1.00 EA 19,980 400 610 5,250 920 2,170 29,340 29336.15 

33.26 Demobilization 

33.26.04 Decontaminate Equ 1. 00 EA 12,190 240 370 3,200 560 1,330 17,890 178(_ 

LABOR ID: NAT99A EQUIP ID: NAT97C currency in DOLLARS CREW ID: NAT99A UPB ID: UP99EA 



Wed 20 Jun 2001 
Eff. Date 10/03/96 

Tri-Service Automated Cost Engineering System (TRACES) 
PROJECT EXOFF_: SEAD-59 - EXCAVATION/OFF-SITE DISPOSAL 

ALTERNATIVE 3 (exoff3) 
** PROJECT OWNER SUMMARY - SUBSYSTM (Rounded to 10 1s) ** 

TIME 12:35:40 

SUMMARY PAGE 2 

QUANTY UOM CONTRACT DES CONT ESCALATN CON CONT OTHER CON MGMT TOTAL COST UNIT COST 

33.26.06 Demobilization 1.00 EA 4,870 100 150 1,280 220 530 7,160 7155.04 
-.... - - ............ .................. --------- --------- --------- .................. -----------

TOTAL Demobilization 1.00 EA 17,060 340 520 4,480 780 1,860 - 25 I 040 25042.66 

33.31 Remedial Design 1.00 EA 423,050 8,460 12,950 111,110 19,450 46,000 621,020 621019.20 
33.33 Well Installation 1.00 EA 5,240 0 160 0 190 450 6,030 6027. 73 

----------- --------- --------- --------- --------- --------- -----------
TOTAL Remedial Action 1.00 EA 2,702,220 53,940 82,680 708,360 124,150 293,710 3,965,070 3965068.26 

LABOR ID: NAT99A EQUIP ID: NAT97C Currency in DOLLARS CREW ID: NAT99A UPB ID: UP99EA 
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Tri-Service Automated Cost Engineering System (TRACES) 
PROJECT EXOFF_: SEAD-71 - EXCAVATION/OFF-SITE DISPOSAL 

ALTERNATIVE 3 (exoff3) 
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Wed 20 Jun 2001 
Eff. Date 10/03/96 
PROJECT NOTES 

LABOR ID: NAT99A 

Tri-Service Automated Cost Engineering System (TRACES)· 
PROJECT EXOFF_: SEAD-71 · EXCAVATION/OFF-SITE DISPOSAL 

ALTERNATIVE 3 (exoff3) 

PROJECT BREAKDOWN: 

The estimate is structured as follows and uses a 2 digit number at each 
level. The 2 digit numbers for the first 3 title levels ·are taken from the 
HTRW Remedial Action Work Breakdown Structure. The 2 digit numbers for the 
remaining title levels are user defined. The detail items are at LEVEL 6. 

LEVEL 1 · WBS Level (Account) 
LEVEL 2 · WBS Level 2 (System) 
LEVEL 3 · WBS Level 3 (Subsystem) 
LEVEL 4 . User Defined (Assembly Category or Other) 
LEVEL 5 · User Defined (Assembly or Other) 

PROJECT DESCRIPTION: 

The following is a sLilffilary of the activities that are presently included in 
Alternative 1. 

Off-Site Disposal: Excavate/Off-site Disposal 
· Mobilize, site prep, clear/grub, erosion control, and 

survey 
· Excavate and screen out debris. 
· Dispose of screened debris. 
- Transport soils >TCLP for disposal at off-site haz. waste facility. 
· Transport remaining excavated soil to an off-site landfill or to 

SEAD-59. 
- Backfill excavation with clean fill. 

Cover with topsoil and seed. 
Install 4 new monitoring wells 
Monitor groundwater for 5 years (costed separately) 

PRODUCTIVITY: 

Productivity, as a baseline and as taken from the Unit Price Book 
(UPB) Database, assumes a non-contaminated working environment with no 
level of protection productivity reduction factors. When required, 

TIME 12:49:28 
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Wed 20 Jun 2001 
Eff. Date 10/03/96 
PROJECT NOTES 

LABOR ID: NAT99A 

Tri-Service Automated Cost Engineering System (TRACES) 
PROJECT EXOFF_: SEAD-71 - EXCAVATION/OFF-SITE DISPOSAL 

ALTERNATIVE 3 (exoff3) 

productivity for appropriate activities will be adjusted for this project 
as fol lows: 

1. Level of Protection A - Productivity_% 
2. Level of Protection B - Productivity_% 
3. Level of Protection C - Productivity_% 
4. Level of Protection D - Productivity 85%. 

All activities are conducted in Level of Protection D. 

The following daily time breakdown was assumed. 

Level A Level B Level C Level D 
Availiable Time (minutes) 480 480 480 480 

Non-Productive Time (minutes): 

Safety meetings 20 20 10 10 
Suit-up/off 60 60 40 10 
Air tank change 160 20 0 0 

*Breaks 60 60 40 30 
Cleanup/decontamination 20 20 20 20 

Productive Time (minutes) 160 300 370 410 

Productivity: 160/480 300/480 370/480 410/480 
X100% X100% X100% X100% 

33% 63% 77% 85% 

Example: 

Normal Production Rate (CY/HR) 250 250 250 250 
X Productivity .33 .63 .77 .85 
=Reduced Production Rate(CY/HR) 83 158 193 213 

* Break time ranges (minutes) 60-140 60-140 40-140 30-70 

The following list are the areas where there is the biggest potential for 
changes in cost due to uncertainties: 

The volume of material requiring stabilization could vary 

TIME 12:49:28 
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Wed 20 Jun 2001 
Eff. Date 10/03/96 
PROJECT NOTES 

LABOR ID: NAT99A 

Tri-Service Automated Cost Engineering System (TRACES) 
PROJECT EXOFF_: SEAD-71 - EXCAVATION/OFF-SITE DISPOSAL 

ALTERNATIVE 3 (exoff3) 

depending on the TCLP test results. 

Contractor costs are calculated as a percentage of running total as 
5 % for field office support 
15 % for home office support 
10 % for profit 
4 %for bond 

owner's cost are calculated as a percentage of running total as 
2 % for design contingency 
3 % for escalation 
25 % for construction contingency 
3.5 % for other costs 
8 % for construction management 

OTHER GOVERNMENT COSTS: 

Other Government Costs consist of: 

*Engineering and Design During Construction (EDC) 
As-Builts 
Operation and Maintenance (O&M) Manuals 
Laboratory Quality Assurance 

Total, use 

EQUIP ID: NAT97C Currency in DOLLARS 

1.5% 
0.5% 
0.5% 
1.0% 

3.5% 

TIME 12:49:28 
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Wed 20 Jun 2001 
Eff. Date 10/03/96 
DETAILED ESTIMATE 

Tri-Service Automated Cost Engineering System (TRACES) 
PROJECT EXOFF_: SEAD-71 - EXCAVATION/OFF-SITE DISPOSAL 

ALTERNATIVE 3 (exoff3) 
33. Remedial Action 

TIME 12:49:28 

DETAIL PAGE 

33.01. Mobilization QUANTY UOM MANHOUR LABOR EQUIPMNT MATERIAL SUBCONTR TOTAL COST UNIT COST 

33. Remedial Action 

33.01. Mobilization 
USR AA Mobilizatioh 

33.02. Sampling, & Testing 

33.02.11. Soil 

1.00 EA 0 793 2,500 535 

For Disposal: 8900 cy x 1.40 = 12,460 cy/150 = 83 samples x 1.2 = 100 
samples 

HTW AA For Disposal: TCLP, volatile 
organics (SW-846 Methods 
1311&8240), soil (Severn Trent 
Lab, 9/99) (Assume 1 sample 
every 150cy) 

AFH AA For Disposal: TCLP-SVOCs 
(SW-846 Methods 1311 & 8270A), 
soil (Severn Trent Lab, 9/99) 
(Assume 1 sample every 150cy) 

AFH AA For Disposal: TCLP - Metals 
(SW-846 Methods 1311 & 6010 & 
7470), soil (Severn Trent Lab, 
9/99) (Assume 1 sample every 
150cy) 

33.02.12. Confirmatory-Soil 
HTW AA Confirmatory: NYSDEC CLP, 

volatile organics, soil (Severn 
Trent Lab, 9/99) (Assume 1 
sample every 50 ft of wall adn 
floor or excavation. 

10.00 EA 

10.00 EA 

10.00 EA 

25.00 EA 

AFH AA Confirmatory: NYSDEC CLP-SVOCs 25.00 EA 
, soil (Severn Trent Lab, 9/99) 
(Assume 1 sample every 50 ft 

of wall and floor of 
excavation. 

AFH AA Confirmatory: NYSDEC CLP TAL - 25.00 EA 
Metals , soil (Severn Trent 

33.03. Site Work 

33.03.02. Clearing and Grubbing 
AF AA Clearing, brush w/dozer & brush 

rake, light brush 

33.03.08. Survey Remediation Area 
Survey remediation area 

2.00 ACR 

USR AA survey remediation area 10.00 DAY 

LABOR ID: NAT99A EQUIP ID: NAT97C 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

32 865 1,258 0 

0 15,000 2,500 2,675 

Currency in DOLLARS 

0 3,828 3827.72 

1,200 1,200 120.00 

2,300 2,300 230.00 

1,200 1,200 120.00 

4,375 4,375 175.00 

9,250 9,250 370.00 

3,875 3,875 155.00 

0 2,123 1061.54 

0 20,175 2017.50 
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Wed 20 Jun 2001 
Eff. Date 10/03/96 
DETAILED ESTIMATE 

Tri-Service Automated Cost Engineering System (TRACES) 
PROJECT EXOFF_: SEAD-71 - EXCAVATION/OFF-SITE DISPOSAL 

ALTERNATIVE 3 (exoff3) 
33. Remedial Action 

TIME 12:49:28 

DETAIL PAGE 2 

( 
33.03. Site Work QUANTY UOM MANHOUR LABOR EQUIPMNT MATERIAL SUBCONTR TOTAL COST UNIT COST 

33.03.11. Erosion control 
B MIL AA Silt Fence: Installation and 

materials 
high, polypropylene 

B HTW AA Hay bales - stalked 
B MIL AA Maintain silt fence and remove 

33.04. Fencing 

16000 LF 

16000 LF 
16000 LF 

MIL Fence, CL, double, 24' W, indl, 1.00 EA 
gates, swing, 6 1 high 

MIL Fence, CL, set in cone, 6 1 H, 4.00 EA 
indl, corner post, galv stl, 411 

OD 
MIL Fence, CL scty, std FE-6, 6 1 1600.00 LF 

high, no gates/signs 
MIL Site dml, chain link fence, 1600.00 LF 

remove & salvage for reuse 

33.10. Soil Remediation 

33.10.02. Sitework - Soils 

3,360 

5 
107 

0 

2 

77 

83 

80,000 

2,720 
2,720 

0 

55 

2,256 

2,080 

8,000 

0 
0 

0 

9 

0 

0 

25,680 

17, 120 
17,120 

435 

295 

31,877 

0 

All fill, topsoil, and seeding items for soil remediation are included in 
the Sitework - Soils. 

L MIL AA Excavate, screen, and stockpile 1245.00 CY 
(volumes used for estimate are 
30% greater for expansion and 
10% greater for contingency) 

USR AA Plastic sheeting for ground: 
6mil polyethylene liner (2500 
sf per pile 

USR AA Cover stockpiles w/ plastic 
sheeting: Plastic sheeting: 
6mil polyethylene liner (1000sf 
/ roll; 1 roll = $75) 

20750 SF 

20750 SF 

MIL AA Loam or topsoil, furnish & 354.00 CY 
place, imported, 611 deep 

USR AA Common fill (611 ) - Material for 1357.00 TON 
Backfill, includes cost of 
material (bank sand) and 
delivery (DeWitt 1999) 

AF AA Fill, spread borrow w/dozer 1150.00 CY 
AF Compaction, steel wheel tandem .1150.00 CY 

roller, 5 ton 
RSM AA Seeding, athletic field mix, 

8#/MSFpush spreader 
9,60 MSF 

110 

0 

0 

31 

0 

14 
8 

10 

0 

0 

0 

945 

0 

414 
242 

243 

0 

0 

0 

492 

0 

748 
207 

0 

0 

1,776 

1,776 

6,905 

6,316 

0 

0 

427 

0 

0 

0 

0 

0 

0 

0 

24,900 

0 

0 

0 

0 

0 

0 

0 

113,680 

19,840 
19,840 

435 

358 

34,133 

2,080 

24,900 

1,776 

1,776 

8,342 

6,316 

1,162 
449 

670 

7 .11 

1.24 
1.24 

435 .38 

89.48 

21.33 

1.30 

0.09 

0.09 

23.57 

4.65 

1.01 
0.39 

69.79 
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Wed 20 Jun 2001 
Eff. Date 10/03/96 
DETAILED ESTIMATE 

Tri-Service Automated Cost Engineering system (TRACES) 
PROJECT EXOFF_: SEAD-71 - EXCAVATION/OFF-SITE DISPOSAL 

ALTERNATIVE 3 (exoff3) 
33. Remedial Action 

TIME 12:49:28 

DETAIL PAGE 3 

33.10. Soil Remediation QUANTY UOM MANHOUR LABOR EQUIPMNT MATERIAL SUBCONTR TOTAL COST UNIT COST 

33.10.04. Transport to SEAD-59 
AF Hauling, w/loading, 12 CY truck 0.01 CY 0 0 0 0 

5 mile haul, soil 

33.10.06. Disposal 
Assuming that all soils excavated will go off-site for treatment and/or 
disposal. Assuming that 3% will fail TCLP, 10% is debris, and the 
remaining 87% is nonhazardous soil. 

HTW AA Soils: Transport and Dispose 1250.00 TON 0 0 0 

nonhaz waste, bulk (Earthwatch, 
7/00) 

HTW AA Soils: Transport and Dispose 
hazardous waste, bulk 
(Earthwatch, 7/00) 

43.00 TON 

USR AA Debris: Transport and Dispose 144.00 TON 

B 

nonhaz waste, bulk solid, 
(Earthwatch, 7/00) 

33.18. Well Installation 
CIV AA Mob/Demob 

facility 
1 AFH AA Decon Pad 

B HTW AA Installation of Monitoring well 
threaded 

L HTW AA Monitor well, drilling, HS 
auger, 4.25" ID x 811 OD 

33.26. Demobilization 
TOTAL Decontaminate Equipment 

TOTAL Demobilization 

TOTAL SEAD- 71 

LABOR ID: NAT99A EQUIP ID: NAT97C 

1.00 EA 

1.00 EA 
4.00 EA 

40.00 LF 

1.00 EA 

1.00 EA 

0 0 0 

0 0 0 

0 0 0 

0 0 0 
0 0 0 

0 0 0 

0 1,321 5,000 

0 528 2,500 

__ .. ______ ---------
3,838 110,182 23,213 

Currency in DOLLARS 

0 

0 

0 

0 

0 
0 

0 

2,500 

500 

---------
115,939 

0 0 2.46 

39,375 39,375 31.50 

4,730 4,730 110.00 

4,536 4,536 31.50 

600 600 600.00 

150 150 150.00 
2,320 2,320 580.00 

720 720 18.00 

0 8,821 8821.20 

0 3,528 3528.48 

--------- -----------
99,531 348,864 
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Wed 20 Jun 2001 
Eff. Date 10/03/96 

Tri-Service Automated Cost Engineering system (TRACES) 
PROJECT EXOFF_: SEAD-71 · EXCAVATION/OFF-SITE DISPOSAL 

ALTERNATIVE 3 (exoff3) 
** PROJECT OWNER SUMMARY· SUBSYSTM (Rounded to 10's) ** 

TIME 12:49:28 

QUANTY UOM CONTRACT DES CONT ESCALATN CON CONT OTHER CON MGMT TOTAL COST UNIT COST 

33 Remedial Action 

33.01 Mobilization 

TOTAL Mobilization 

33.02 Sampling, & Testing 

33. 02. 11 Soi l 
33.02.12 Confirmatory-Soil 

TOTAL Sampling, & Testi 

33.03 Site Work 

33.03.02 Clearing and Grub 
33.03.08 Survey Remediatio 
33.03.11 Erosion control 

TOTAL Site Work 

33.04 Fencing 

33.10 Soil Remediation 

33.10.02 Sitework - Soils 
33.10.04 Transport to SEAD 
33.10.06 Disposal 

TOTAL Soil Remediation 

33.18 Well Installation 

33.26 Demobilization 

33.26.04 Decontaminate Equ 
33.26.06 Demobilization 

TOTAL Demobilization 

TOTAL Remedial Action 

1.00 EA 

1.00 EA 

1.00 EA 
1.00 EA 

1.00 EA 

2.00 ACR 
1.00 ACR 
1.00 LF 

1.00 EA 

1.00 EA 

1.00 EA 
1.00 EA 
1.00 EA 

1.00 EA 

1.00 EA 

1.00 EA 
1.00 EA 

1.00 EA 

1.00 EA 

LABOR ID: NAT99A EQUIP ID: NAT97C 

5,290 

5,290 

6,490 
24,170 

30,670 

2,930 
27,870 

211,850 

242,650 

37,010 

62,530 
0 

67,190 

129,720 

5,240 

12,190 
4,870 

17,060 

467,630 

110 

110 

130 
480 

610 

60 
560 

4,240 

4,850 

740 

1,250 
0 

1,340 

2,590 

0 

240 
100 

340 

160 

160 

200 
740 

940 

90 
850 

6,480 

7,430 

1,130 

1,910 
0 

2,060 

3,970 

160 

370 
150 

520 

1,390 

1,390 

1,710 
6,350 

8,050 

770 
7,320 

55,640 

63,730 

9,720 

16,420 
0 

17,650 

34,070 

0 

3,200 
1,280 

4,480 

9,250 14,310 121,450 

Currency in DOLLARS 

240 

240 

300 
1,110 

1,410 

130 
1,280 
9,740 

11, 150 

1,700 

2,870 
0 

3,090 

5,960 

190 

560 
220 

780 

21,440 

570 

570 

710 
2,630 

3,330 

320 
3,030 

23,040 

26,390 

4,020 

6,800 
0 

7,310 

14,110 

450 

1,330 
530 

1,860 

50,730 

7,760 

7,760 

9,530 
35,490 

45,020 

4,310 
40,910 

310,980 

356,200 

54,320 

91,790 
0 

98,630 

190,430 

6,030 

17,890 
7,160 

25,040 

684,800 

7761.84 

7761.84 

9530.65 
35486.46 

45017.11 

2152.58 
40910.82 

310983.09 

35619(- : 

54324.09 

91792.60 
0:02 

98634.12 

190426.75 

6027.73 

17887.61 
7155.04 

25042.66 

684799.26 
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ANNUAL MONITORING COSTS 
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Eff. Date 10/03/96 
PROJECT NOTES 

LABOR ID: NAT97C 

Tri-Service Automated Cost Engineering System (TRACES) 
PROJECT ANNUAL: ANNUAL MONITORING COSTS - FOR SEMI-ANNUAL 

ANNUAL MONITORING - SEAD 59 

PROJECT BREAKDOWN: 

The estimate is structured as follows and uses a 2 digit number at each 
level. The 2 digit numbers for the first 3 title Levels are taken from the 
HTRW Remedial Action Work Breakdown Structure. The 2 digit numbers for the 
remaining title levels are user defined. The detail items are at LEVEL 6. 

LEVEL - WBS Level (Account) 
LEVEL 2 - WBS Level 2 (System) 
LEVEL 3 - WBS Level 3 (Subsystem) 
LEVEL 4 - User Defined (Assembly Category or Other) 
LEVEL 5 - User Defined (Assembly or Other) 

PROJECT DESCRIPTION: 

The scope of work for the contractors is summarized below. 

Sample 11 wells (total of 13 samples including 1 dup and 1 qa sample)for 
metals, TPH, SVOCs analyses. 

Assumptions: 2-person crew, 6 we1Ls sampled per day locations 
1 day for set-up, 1 day for de-mob, no air travel; 2 

events per year, and metals, TPH, SVOC laboratory analyses. 

PRODUCTIVITY: 

Productivity, as a baseline and as taken from the Unit Price Book 
(UPB) Database, assumes a non-contaminated working environment with no 
level of protection productivity reduction factors. When required, 
productivity for appropriate activities will be adjusted for this project 
as fol lows: 
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1. Level of Protection A - Productivity_% 
2. Level of Protection B - Productivity_ % 
3. Level of Protection C - Productivity_% 
4. Level of Protection D - Productivity 85%. 

All activities are conducted in Level of Protection D. 

The following daily time breakdown was assumed. 

Level A Level B Level C Level 
Availiable Time (minutes) 480 .480 480 480 

Non-Productive Time (minutes): 

Safety meetings 20 20 10 10 
Suit-up/off 60 60 40 10 
Air tank change 160 20 0 0 

*Breaks 60 60 40 30 
Cleanup/decontamination 20 20 20 20 

Productive Time (minutes) 160 300 370 410 

Productivity: 160/480 300/480 370/480 410/480 
X100% X100% X100% X100% 

33% 63% 77% 85% 

Example: 

Normal Production Rate (CY/HR) 250 250 250 250 
X Productivity .33 .63 .77 .85 
=Reduced Production Rate(CY/HR) 83 158 193 213 

* Break time ranges (minutes) 60-140 60-140 40-140 30-70 

D 

The following list the areas where there is the biggest potential for changes 
in cost due to uncertaintiei: 

· Time necessary to complete sampling may increase depending on the flow of 
water. 
· This estimate does not include the potential for additional wells or the 
repair of existing wells. 

Contractor costs are calculated as a percentage of running total as 
0.5 % for field office support 

10.0 % for home office support 
10.0 % for profit 
0.0 % for bond 
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owner's cost are calculated as a percentage of running total as 
0.0 % for design contingency 
3.0 % for escalation 
0.0 % for construction contingency 
3.0 % for other costs 
0.0 % for construction management 

OTHER GOVERNMENT COSTS: 

Other Government Costs consist of: 

*Engineering and Design During Construction (EDC) 1.0% 
As·Builts 0.5% 
Operation and Maintenance (O&M) Manuals 0.5% 
Laboratory Quality Assurance 1.0% 

Total, use 3.0% 
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33. Remedial Action 
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DETAIL PAGE 

33.02. Sampling, & Testing QUANTY UOM MANHOUR LABOR EQUIPMNT MATERIAL SUBCONTR TOTAL COST UNIT COST 

33. Remedial Action 

33.02. Sampling, & Testing 

33.02.01. Health and Safety 
HTW AA Case of 25, disposable 1.00 EA 0 0 0 115 0 115 114.69 

coveralls, Tyvek (Pine 
Environmental Services 9/98) 

USR AA Poly Tyvek (case of 12) (Pine 1.00 EA 0 0 0 74 0 74 73.83 
Environmental Services 9/98) 

HTW AA First aid kits, 36 ingredients 1.00 EA 0 0 0 80 0 80 79.93 
HTW AA Eye prot, safety glasses 2.00 EA 0 0 0 11 0 11 5.62 

M HTW AA Latex Gloves (100/box) (Pine 4.00 BX 0 0 0 42 0 42 10.43 
Environmental Services 9/98) 

USR AA North Respirator cartridges (2 2.00 PK 0 0 0 9 0 9 4.49 
per/pkg) (Pine Environmental 
Services 9/98) 

33.02.02. Personnel 
AFH AA Personnel per diem (2 people x 18.00 DAY 0 0 0 1,907 0 1,907 105.93 

4 
days x 2 events) 

1 AFH AA Car or van mileage charge 2000.00 MI 0 0 0 706 0 706 0.35 
HTW AA Daily rate, subcontracted 18.00 EA 0 0 0 0 12,240 12,240 680.00 

33.02.04. Sample Groundwater 
Groundwater monitoring costs for one year are included in this estimate. 
Each monitoring well is sampled semi-annually for TAL metals. 

USR AA Turbidimeter Rental (Pine 2.00 WK 0 0 160 0 0 160 80.00 
Environmental Services 9/98) 

USR AA Hydrolab Rental (Hydrolab Corp. 2.00 WK 0 0 690 0 0 690 345.00 
9/98) 

USR AA Bladder Pump Rental (Marschalk 2.00 WK 0 0 190 0 0 190 95.00 
Corporation 9/98) 

USR AA Pump Controller Rental 2.00 WK 0 0 300 0 0 300 150.00 
(Marschalk Corp. 9/98) 

USR AA 12-volt Compressor Rental 2.00 WK 0 0 350 0 0 350 175 .00 
(Marschalk Corp. 9/98) 

USR AA Misc. Equipment Rental 2.00 WK 0 0 65 0 0 65 32.50 
(Marschalk Corp. 9/98) 

USR AA Thermo Environmental 580B (OVM) 2.00 WK 0 0 400 0 0 400 200.00 
Rental (US Environmental, 
12/98) 

USR AA Teflon Tubing (1/4" ID X 3/811 ) 1000.00 FT 0 0 0 2,675 0 2,675 2.68 
(Pine Environmental Services 
9/98) 

USR AA lsobutylene Calibration Gas 2.00 EA 0 0 0 173 0 173 86.40 
(Pine Environmental Services 
9/98) 

USR AA pH4 Buffer Solution (Cole-Parme 2.00 EA 0 0 0 22 0 22 11 .24 
r 
Instrument Co. 9/98) 
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33.02. Sampling, & Testing QUANTY UOM MANHOUR LABOR EQUIPMNT MATERIAL SUBCONTR TOTAL COST UNIT COST 

USR AA pH? Buffer Solution (Cole-Parme 2.00 EA 0 0 0 22 0 22 11.24 
r 
Instrument Co. 9/98) 

USR AA 700 Conductivity Solution 2.00 EA 0 0 0 39 0 39 19.26 
(Cole-Parmer Instrument Co. 
9/98) 

USR AA 2060 Conductivity Solution 2.00 EA 0 0 0 39 0 39 19.26 
(Cole-Parmer Instrument Co. 
9/98) 

HTW AA 32 oz HDPE bottle, 12/case 72.00 EA 0 0 0 . 2,372 0 2,372 32.95 
(including packaging and 

HTW AA custody seals (package of 10) 8. 00 EA 0 0 0 126 0 126 15.75 
HTW AA 1gal,4/case,safe trans can 2.00 EA 0 0 0 58 0 58 29.21 

w/vermiculite 
AFH AA Packing Tape: Testing, packagin 8.00 EA 0 0 0 13 0 13 1.65 

g 
& shipping, per roll 

HTW AA Shipping coolers: Testing, 14.00 EA 0 0 0 0 1,096 1,096 78.27 
packaging & shipping, 51# to 
70# pkg, overnight dlvy 

AFH AA Testing, packaging & shipping, 100.00 EA 0 0 0 0 119 119 1.19 
bag ice ( HTW AA 48 quart ice chest, cooler & ic 2.00 EA 0 0 0 0 55 55 
e 
chest 

33.02.07. Analysis of Groundwater 
AFH AA NYSDEC CLP TAL SVOCs( unit cost 26.00 EA 0 0 0 0 9,620 9,620 370.00 

from Severn Trent Lab 9/98) 
AFH AA NYSDEC CLP TPH( unit cost from 26.00 EA 0 0 0 0 5,200 5,200 200.00 

Severn Trent Lab 919&) \t!/01 

AFH AA TAL metals (NYSDEC CLP TAL 26.00 EA 0 0 0 0 4,030 4,030 155.00 
Inorganics - unit cost from 
Severn Trent Lab 9/98) 

33.02.12. Disposal of IDW 
Disposal of Investigation Derived Wastes 

USR AA Disposal of purge water drums 1.00 0 0 0 0 134 134 133.75 
(1 drum of purge water for 2 
rounds of sampling for 12 
wells) (Price quoted by Waste 
Management Inc., 5/99. Includes 
7% sales tax. Does NOT include 
transportation. Price quoted 
under assumption that drums 
contain oily liquid of low 
viscosity containing PAHs, 
metals (and does not contain 
PCBs).) 

C. 
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QUANTY UOM MANHOUR LABOR EQUIPMNT MATERIAL SUBCONTR TOTAL COST UNIT COST 

0 0 2, 155 8,483 32,494 43, 132 
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33.02 Sampling, & Testing 

33.02.01 Health and Safety 
33.02.02 Personnel 
33.02.04 Sample Groundwate 
33.02.07 Analysis of Groun 
33. 02 .12 Disposal of IDW 

TOTAL sampling, & Testi 

TOTAL Remedial Act ion 

Tri·Servic.e Automated Cost Engineering system (TRACES) 
PROJECT ANNUAL: ANNUAL MON I TOR I NG COSTS · F.OR SEMI· ANNUAL 

ANNUAL MONITORING· SEAD 59 
** PROJECT OWNER SUMMARY· SUBSYSTM (Rounded to 10 1s) ** 
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SUMMARY PAGE 

QUANTY UOM CONTRACT DES CONT ESCALATN CONTINGN OTHER CON MGMT TOTAL COST UNIT COST 

1.00 EA 400 0 10 0 10 0 430 426.26 
1.00 EA 18,060 0 540 0 560 0 19,160 19161.89 
1.00 EA 10,900 0 330 0 34D 0 11,570 11565.13 
1.00 EA 22,920 0 690 0 710 0 24,320 24318.53 
1. 00 EA 160 0 0 0 10 0 170 172.55 

----------- --------- --------- --------- --------- --------- -----------
1.00 EA 52,450 0 1,570 0 1,620 0 55,640 55644.36 

----------- --------- --------- --------- -...... --- .... --------- -----------
1.00 EA 52,450 0 1,570 0 1,620 0 55,640 55644.36 
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PROJECT BREAKDOWN: 

The estimate is structured as follows and uses a 2 digit number at each 
level. The 2 digit numbers for the first 3 title levels are taken from the 
HTRW Remedial Action Work Breakdown Structure. The 2 digit numbers for the 
remaining title levels are user defined. The detail items are at LEVEL 6. 

LEVEL 1 WBS Level (Account) 
LEVEL 2 - WBS Level 2 (System) 
LEVEL 3 - WBS Level 3 (Subsystem) 
LEVEL 4 - User Defined (Assembly Category or Other) 
LEVEL 5 - User Defined (Assembly or Other) 

PROJECT DESCRIPTION: 

The scope of work for the contractors is summarized below. 

Sample 7 wells (total of 9 samples including 1 dup and 1 qa sample)for 
metals analyses. 

Assumptions: 2-person crew, 6 wells sampled per day locations 
1 day for set-up, 1 day for de-mob, no air travel; 2 

events per year, and metals laboratory analyses. 

PRODUCTIVITY: 

Productivity, as a baseline and as taken from the Unit Price Book 
(UPB) Database, assumes a non-contaminated working environment with no 
level of protection productivity reduction factors. When required, 
productivity for appropriate activities will be adjusted for this project 
as fol lows: 

TIME 12:38:57 
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Tri-Service Automated Cost Engineering System (TRACES) 
PROJECT ANNUAL: ANNUAL MONITORING COSTS· FOR SEMI-ANNUAL 

ANNUAL MONITORING· SEAD 71 

Level of Protection A - Productivity_% 
Level of Protection B - Productivity_% 
Level of Protection C - Productivity_% 
Level of Protection D - Productivity 85%. 

activities are conducted in Level of Protection D. 

The following daily time breakdown was assumed. 

Level A Level B Level C Level 
Availiable Time (minutes) 480 480 480 480 

Non-Productive Time (minutes): 

Safety meetings 20 20 10 10 
Suit-up/off 60 60 40 10 
Air tank change 160 20 0 0 

*Breaks 60 60 40 30 
Cleanup/decontamination 20 20 20 20 

Productive Time (minutes) 160 300 370 410 

Productivity: 160/480 300/480 370/480 410/480 
X100% X100% X100% X100% 

33% 63% 77% 85% 

Example: 

Normal Production Rate (CY/HR) 250 250 250 250 
X Productivity .33 .63 .77 .85 
=Reduced Production Rate(CY/HR) 83 158 193 213 

* Break time ranges (minutes) 60-140 60-140 40-140 30-70 

D 

The following list the areas where there is the biggest potential for changes 
in cost due to uncertainties: 

· Time necessary to complete sampling may increase depending on the flow of 
water. 
· This estimate does not include the potential for additional wells or the 
repair of existing wells. 

Contractor costs are calculated as a percentage of running total as 
0.5 % for field office support 

10.0 % for home office support 
10.0 % for profit 
0.0 % for bond 
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owner's cost are calculated as a percentage of running total as 
D.O % for design contingency 
3.0 % for escalation 
0.0 % for construction contingency 
3.0 % for other costs 
0.0 % for construction management 

OTHER GOVERNMENT COSTS: 

Other Government Costs consist of: 

*Engineering and Design During Construction (EDC) 1.0% 
As-Builts 0.5% 
Operation and Maintenance (O&M) Manuals 0.5% 
Laboratory Quality Assurance 1.0% 

Total, use 3.0% 
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33. Remedial Action 
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33.02. Sampling, & Testing QUANTY UOM MANHOUR LABOR EQUIPMNT MATERIAL SUBCONTR TOTAL COST UNIT COST 

33. Remedial Action 

33.02. Sampling, & Testing 

33.02.01. Health and Safety 
HTW AA Case of 25, disposable 1.00 EA 0 0 0 115 0 115 114.69 

coveralls, Tyvek (Pine 
Environmental Services 9/98) 

USR AA Poly Tyvek (case of 12) (Pine 1.00 EA 0 0 0 74 0 74 73.83 
Environmental Services 9/98) 

HTW AA First aid kits, 36 ingredients 1.00 EA 0 0 0 80 0 80 79.93 
HTW AA Eye prot, safety glasses 2.00 EA 0 0 0 11 0 11 5.62 

M HTW AA Latex Gloves (100/box) (Pine 4.00 BX 0 0 0 42 0 42 10.43 
Environmental Services 9/98) 

USR AA North Respirator Cartridges (2 2.00 PK 0 0 0 9 0 9 4.49 
per/pkg) (Pine Environmental 
Services 9/98) 

33.02.02. Personnel 
AFH AA Personnel per diem (2 people x 18.00 DAY 0 0 0 1,907 0 1,907 105.93 

4 
days x 2 events) 

AFH AA Car or van mileage charge 2000.00 MI 0 0 0 706 0 706 0.35 
HTW AA Daily rate, subcontracted 18.00 EA 0 0 0 0 12,240 12,240 680.00 

33.02.04. Sample Groundwater 
Groundwater monitoring costs for one year are included in this estimate. 
Each monitoring well is sampled semi-annually for TAL metals. 

USR AA Turbidimeter Rental (Pine 2.00 WK 0 0 160 0 0 160 80.00 
Environmental Services 9/98) 

USR AA Hydrolab Rental (Hydrolab Corp. 2.00 WK 0 0 690 0 0 690 345.00 
9/98) 

USR AA Bladder Pump Rental (Marschalk 2.00 WK 0 0 190 0 0 190 95.00 
Corporation 9/98) 

USR AA Pump Controller Rental 2.00 WK 0 0 300 0 0 300 150.00 
(Marschalk Corp. 9/98) 

USR AA 12-volt Compressor Rental 2.00 WK 0 0 350 0 0 350 175.00 
(Marschalk Corp. 9/98) 

USR AA Misc. Equipment Rental 2.00 WK 0 0 65 0 0 65 32.50 
(Marschalk Corp. 9/98) 

USR AA Thermo Environmental 580B (OVM) 2.00 WK 0 0 400 0 0 400 200.00 
Rental (US Environmental, 
12/98) 

USR AA Teflon Tubing (1/4 11 ID X 3/811 ) 1000.00 FT 0 0 0 2,675 0 2,675 2.68 
(Pine Environmental Services 
9/98) 

USR AA Isobutylene Calibration Gas 2.00 EA 0 0 0 173 0 173 86.40 
(Pine Environmental Services 
9/98) 

USR AA pH4 Buffer Solution (Cole-Parme 2.00 EA 0 0 0 22 0 22 11.24 
r 
Instrument Co. 9/98) 
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QUANTY UOM MAN HOUR·. LABOR EQUIPMNT MATERIAL SUBCONTR TOTAL COST UNIT COST 

USR AA pH? Buffer Solution (Cole-Parme 2.00 EA 0 0 0 22 0 22 11.24 
r 
Instrument Co. 9/98) 

USR A.A 700 Conductivity Solution 2.00 EA 0 0 0 39 0 39 19.26 
(Cole-Parmer Instrument Co. 
9/98) 

USR AA 2060 Conductivity Solution 2.00 EA 0 0 0 39 0 39 19.26 
(Cole-Parmer Instrument Co. 
9/98) 

HTW AA 32 oz HDPE bottle, 12/case 72.00 EA 0 0 0 2,372 0 2,372 32.95 
(including packaging and 

HTW AA Custody seals (package of 10) 8.00 EA 0 0 0 126 0 126 15. 75 
HTW AA 1gal,4/case,safe trans can 2.00 EA 0 0 0 58 0 58 29.21 

w/vermiculite 
AFH AA Packing Tape: Testing, packagin 8.00 EA 0 0 0 13 0 13 1.65 

g 
& shipping, per roll 

HTW AA Shipping coolers: Testing, 14.00 EA 0 0 0 0 1,096 1,096 78.27 
packaging & shipping, 51# to 
70# pkg, overnight dlvy 

AFH AA Testing, packaging & shipping, 100.00 EA 0 0 0 0 119 119 1.19 
bag ice 2(~-- \ 

HTW AA 48 quart ice chest, cooler & ic 2.00 EA 0 0 0 0 55 55 
e 
chest 

33.02.07. Analysis of Groundwater 
AFH AA TAL metals (NYSDEC CLP TAL 18.00 EA 0 0 0 0 2,790 2,790 155.00 

!norganics - unit cost from 
Severn Trent Lab 9/98) 

33.02.12. Disposal of !OW 
Disposal of Investigation Derived Wastes 

USR AA Disposal of purge water drums 1.00 0 0 0 0 134 134 133.75 
(1 drum of purge water for 2 
rounds of sampling for 12 
wells) (Price quoted by Waste 
Management Inc., 5/99. Includes 
7% sales tax. Does NOT include 
transportation. Price quoted 
under assumption that drums 
contain oily liquid of low 
viscosity containing PAHs, 
metals (and does not contain 
PCBs).) 

................. --------- --------- --------- ...... -............ -
TOTAL ANNUAL MONITORING COSTS 0 0 2,155 8,483 16,434 27,072 

( 
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33 Remedial Action 

33.02 Sampling, & Testing 

33.02.01 Health and Safety 
33.02.02 Personnel 
33.02.04 Sample Groundwate 
33.02.07 Analysis of Groun 
33.02.12 Disposal of IDW 

TOTAL Sampling, & Testi 

TOTAL Remedial Action 

Tri-Service Automated Cost Engineering System (TRACES) 
PROJECT ANNUAL: ANNUAL MON 110R I NG COSTS - FOR SEMI -ANNUAL 

ANNUAL MONllORING - SEAD 71 
** PROJECT OWNER SUMMARY - SUBSYSTM (Rounded to 10 1s) ** 

TIME 12:38:57 

SUMMARY PAGE 

QUANTY UOM CONTRACT DES CONT ESCALATN CONTINGN OTHER coN MGMT TOTAL cdsr UNIT COST 

1. 00 EA 400 0 10 0 10 0 430 426.26 
1.00 EA 18,060 0 540 0 560 0 19,160 19161.89 
1.00 EA 10,900 0 330 0 340 0 11,570 11565.13 
1.00 EA 3,390 0 100 0 100 0 3,600 3599.40 
1.00 EA 160 0 0 0 10 0 170 172. 55 

----------- --------- --------- --------- --------- --------- -----------
1. 00 EA 32,920 0 990 0 1,020 0 34,930 34925.23 -----------1; ______ --------- --------- --------- --------- ...................... 
1.00 EA 32,920 0 990 0 1,020 0 34,930 34925.23 
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