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SENECA - SIX AREAS OF CONCERN FINAL COMPLETION REPORT 

EXECUTIVE SUMMARY 

Parsons Engineering Science, Inc. (Parsons ES), under contract to the U.S . Army Corps of 

Engineers (USACOE), has prepared this Completion Report for Solid Waste Management Units 

(SWMUs), designated as Areas of Concern (AOCs), that are located within the Seneca Army Depot 

Activity (SEDA). This report has been prepared in accordance with the requirements of the 

Interagency Agreement (IAG) between the U.S. Environmental Protection Agency (EPA), the New 

York State Department of Environmental Conservation (NYSDEC) and the U.S. Army. According 

to Section 10.6 of the IAG, Completion Reports are to be prepared for an AOC where the Army 

asserts that a site poses no significant threat to public health, welfare, or the environment. 

The six AOCs considered in this Completion Report are: 

• SEAD-43 - Building 606-Old Missile Propellant Test Laboratory 

• SEAD-56 - Building 606-Herbicide and Pesticide Storage 

• SEAD-69 - Building 606-Disposal Area 

• SEAD-44A- Quality Assurance Test Laboratory (West of Building 616) 

• SEAD-44B - Quality Assurance Test Laboratory (Brady Road) 

• SEAD-52 - Ammunition Breakdown Area 

• SEAD-62 - Nicotine Sulfate Disposal Area 

• SEAD- l 20B - Ovid Road Small Arms Range 

(Note : SEAD-43, SEAD-56, and SEAD-69 are included as one AOC for this Completion Report.) 

These six AOCs are grouped together in this Completion Report due to their geographical location. 

All six AOCs are located in the southeastern comer of the SEDA facility, within a 700-acre parcel 

of land that has been proposed for transfer to NY State Department of Corrections (NYSDOC). 

Following the identification of these sites as AOCs, investigations were conducted to gather 

information to be used in determining the potential threats that these sites may pose to human 

health and the environment. Such investigations were conducted and are documented in the 

following four reports: Expanded Site Inspection (ESI) for Eight Moderately Low Priority Sites 

(December 1995); ESI for Seven Low Priority Sites (Apri l 1995); SWMU Classification Report 

(June 1994 ), and Investigation of Moderate Non-Evaluated EBS Sites (May 1998). Data gathered 

from these previous investigations have been used in the evaluation of site threats in thi s 

Completion Report . 
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Threats to human health have been evaluated by comparing site concentrations 111 soil , 

groundwater, surface water, and sediment to various media-specific standards and guidelines. 

Additionally, screening risk assessments, or "mini-risk assessments," were also conducted to 

quantify the magnitude of the risk. Because these AOCs are within a parcel of land designated for 

use as a prison site, human risk receptors under a prison facility were evaluated. Performing the 

mini-risk assessment is a mechanism used to provide a quantitative risk value that can be used to 

support recommendations for future action. One of those future action alternatives may be "no 

further action" (NF A). The mini-risk assessment utilizes identical procedures as what would be 

used for a Baseline Risk Assessment (BRA), but uses the maximum detected concentration as 

the Exposure Point Concentration (EPC) instead of the Upper 95th Confidence Limit of the mean 

due to the uncertainties associated with evaluating a site with the smaller ESI database. If the 

results of the mini-risk assessment indicate acceptable risk, i.e. , carcinogenic risks are less than 

1 E-04 or the Hazard Index (HI) is less than 1, then the site conditions meet the requirements for 

NF A. If appropriate, the NF A decision is documented in a Completion Report. Risks calculated 

at each of the six AOCs were be row the acceptable risk criteria. 

To assess ecological risks, soil datasets from each site were combined. The maximum value 

detected was used as the exposure concentration and hazard quotients (HQ) for each constituent 

of potential concern (COPC) were calculated for terrestrial and avian receptor species. An HQ 

less than one was considered acceptable (protective of ecological receptors). For CO PCs with an 

HQ greater than one, weight-of-evidence using arithmetic average concentrations, conservatism 

of assumptions, and the habitat value of potentially affected areas were considered in concluding 

whether or not there is a significant potential for ecological risk. None of the compounds found 

in soil at the AOCs are considered chemicals of concern for ecological receptors analyzed . 

Due to the ephemeral nature of surface water accumulation in the drainage ditches and the 

limited exposure of valued ecological receptors to surface water or sediment in the ditches, these 

media were not quantitatively assessed in this ERA. NYSDEC has established ambient water 

quality guidelines for various water classes and purposes. For instance, the NYSDEC Class C 

guidelines are designed to protect fish propagation in fresh waters. The drainage ditches at the 

site are not considered a classifiable water body, and do not sustain valued aquatic life (such as 

fish) on a continual basis. While the Class C guidelines were compared to the maximum surface 

water concentrations in ditches at the AOCs, these comparisons are not relevant to receptors of 

concern at this site. 

Sediment in the drainage ditches was sampled at the AOCs . In general , the concentrations of 

chemicals found in sediment were similar to the concentrations measured in soil. In many cases, 

the sediment concentrations appear to be similar to the background soils at SEDA. Terrestrial 
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receptors, such as mice, may ingest or contact this sediment, as they would soil. Since the 

sediment is less prevalent than soil at the AOCs, and since the chemical concentrations are 

similar for the two media, the quantitative analysis of soil exposure for terrestrial receptors is 

considered representative of exposure to sediment as well. NYSDEC has established sediment 

criteria for the protection of wildlife, considering bioaccumulation (NYSDEC 1993 ). None of 

the compounds measured in sediment at the AOCs have listed wildlife bioaccumulation sediment 

criteria. Therefore, the sediment at this site complies with these potentially applicable criteria. 

The results of the mini-risk assessments conducted for each site are that human health and 

ecological risk is negligible for all pathways considered at SEADs (43 , 56, and 69), 44A, 44B, 52, 

62 and 120B. Therefore, the six AOCs pose no threat to public health and the environment for the 

intended future use of these areas. Based on this assessment and previous investigations performed 

at these sites, and in accordance with the FF A and CERCLA, the Army believes that no future 

remedial action is required at these AOCs. 
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1.0 INTRODUCTION 

Parsons Engineering Science, Inc . (Parsons ES), under contract to the U.S . Army Corps of 

Engineers (USACOE), has prepared this Completion Report (CR) for Solid Waste Management 

Units (SWMUs), designated as Areas of Concern (AOC), that are located within the Seneca Army 

Depot Activity (SEDA). In accordance with the requirements of the Interagency Agreement (JAG) 

between the U.S . Environmental Protection Agency (EPA), the New York State Department of 

Environmental Conservation (NYSDEC) and the U.S. Army, following the identification of these 

sites as AOCs, investigations were conducted to gather information to be used in determining the 

potential and significance of threats that these sites may pose to human health and the environment. 

Data gathered from these previous investigations have been utilized in this evaluation of site 

threats. Threats to human health and the environment have been determined by comparin,:s site 

concentrations to various media-specific standards and guidelines. Additionally, screening risk 

assessments, or "mini-risk assessments", have also been conducted to quantitate the magnitude of 

the risk. The resulting evaluations are presented in this Completion Report to support the decisions 

for final site disposition . 

This CR considers six AOCs. The six AOCs are: 

SEAD-43 - Building 606-Old Missile Propellant Test Laboratory 

SEAD-56 - Building 606-Herbicide and Pesticide Storage 

SEAD-69 - Building 606-Disposal Area 

SEAD-44A- Quality Assurance Test Laboratory (West of Building 616) 

SEAD-44B - Quality Assurance Test Laboratory (Brady Road) 

SEAD-52 - Ammunition Breakdown Area 

SEAD-62 - Nicotine Sulfate Disposal Area 

SEAD- l 20B - Ovid Road Small Arms Range 

(Note : SEAD-43 , SEAD-56, and SEAD-69 are included as one AOC for this Completion Report.) 

These six AOCs are grouped together in this Completion Report due to their geographical location. 

All six AOCs are located in the southeast corner of the SEDA facility, within a 700-acre parcel of 

land that has been proposed for transfer to NY State Department of Corrections (NYSDOC). 
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The IAG describes a sequential process of identification, investigation, evaluation, remediation (if 

necessary) and closure for all sites where hazardous substances may have been released to the 

environment. Investigative and remedial efforts have been performed in accordance with the 

decision process outlined in the IAG. The IAG agenda begins with the initial identification of 

each SWMU and culminates with a Record of Decision (ROD) for each SWMU that required a 

remedial action. The process accounts for the diversity of site conditions that may be encountered 

and recognizes that a remedial action may not be appropriate for each site. It also provides for 

conditions where a small removal action may be an efficient way to achieve final site closure. The 

path that each site will follow to achieve closure is based upon the environmental quality data 

collected that is used to determine what threat the site may pose. Once environmental quality 

information has been obtained, a decision will be made as to the appropriate next sequence in the 

process. Site closure will be achieved through one of the various endpoints allowed by the IAG . 

Sites that are more severely impacted will require a larger effort for closure and will follow the 

process further, prior to achitving closure, than a site that has few, if any, environmental concerns. 

The overall decision process is depicted in Figure 1.1-1 titled " Seneca Army Depot Activity 

Decision Criteria Remediation Flowchart" . A key aspect of the process is to allow for a site to 

exit the process, requiring no further action, if site conditions are shown to meet the decision 

criteria. In many instances exiting the process occurs prior to conducting a full RI/FS program. 

The decision process involves implementing a series of baseline actions. Decisions are 

integrated into the baseline action process to justify the actions to be taken. Supplemental 

actions, such as collecting additional data, are conducted, where necessary, to provide support 

for the baseline actions. The final action for each SWMU or AOC involves preparation of either 

a completion report, a ROD or a closeout report. These reports provide documentation that site 

conditions have met the requirements of the deci sion process. 

The process is divided into six (6) distinct phases. These include: 

I . The Site Classification Phase, 

2. The Site Investigation Phase, 

3. The Interim Remedial Measures (IRM) Phase, 

4. The Remedial Investigat ion Phase (RI) Phase, 

5. The Feasibility Study (FS) Phase, and 

6. The Remedial Design/Remedial Action (RD/RA) Phase. 
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Each phase is further divided into a series of actions that result from the decisions . As depicted 

in Figure 1.1-1 , each decision is identified with a letter, whereas each action is identified with a 

number so that the status of each site can be identified. This provides an easy mechanism to 

understand what decisions have been made and what decisions need to be made . Each of the six 

phases of the process allow the site to exit the process. The effort involved in exiting the process 

is dependent upon the phase involved and the information required to document that conditions 

are within the required limits. In some cases this involves a comparison to an appropriate State 

and Federal Standard, Guideline and Criteria (SGC). In other instances, this wil l involve 

completion of a remedial action or an Interim Remedial Measure (IRM). 

The first phase is the site classification phase. Site classification begins with an initial 

identification of a site and ends with a determination that the site has either impacted the 

environment or it has not, in which case no further action is required and unrestricted use is 

allowed. At SEDA, the list of potential sites were compiled, by SEDA staff, during the 

preparation of the RCRA Part B permit, that requires a listing of SWMUs. The list of SWMUs 

was developed from a variety of sources. Active, on-going depot operations involving waste 

generation and management were obvious candidates for SWMUs. Past operations and lesser 

known disposal practices were identified from interviews with current and former depot 

employees. The initial list of SWMUs identified in the Part B permit application was 72. 

Recently, as part of the BRAC closure process, the Environmental Baseline Survey (EBS) was 

prepared that involved additional interviews with former employees and field reconnaissance . 

These efforts identified an additional 25 potential SWMUs. 

The key decision point in the site classification phase involves determining whether '.) r not site 

conditions have impacted the environment. In many instances this decision was maJe from 

historical records or an understanding of the processes involved, without collecting additional 

field data . In other instances, this required some limited sampling. Twenty-four (24) S NMUs 

have been eliminated from further consideration during this phases as No-Action SWMUs. This 

number may change as some of the newly identified sites become classified . SWMUs that 

proceed further in the process are considered to be Areas of Concern (AOC) . 

The second phase is the Site Investigation Phase . This phase involved collection of data as part 

of an Expanded Site Inspection (ESI), as shown in Action 6 of Figure 1.1-1. The ESI data are 

then evaluated to determine whether a threat exists at the AOC. This determination is based 

upon direct comparisons of the site data to background or an appropriate State and/or Federal 
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Standards, Guidelines and Criteria (SGC). Exceedances of an appropriate standard, guide line, or 

criteria are used to indicate that a threat exists. A quantitative screening risk analysis may then 

be performed to quantify the threat. Professional judgments are also used to evaluate the 

significance of the exceedances and are incorporated into the recommendations for either no 

further action or additional evaluations, as shown in Decision No. E. 

Each media have unique Standards, Guidelines and Criteria (SGC)s that have been used for 

comparison. Soil data, collected during the ESI, was compared to background concentrations, or 

the NYSDEC Technical Administrative Guidance Memorandums (T AGM) value for 

recommended clean-up levels of organic and inorganic components in soil. For metals in soil, 

the T AGM value is either background or a pre-determined value. In instances where the TAGM 

value is s ite background, the value chosen represents the 95th percentile of the background dRta 

set that has been accumulated at the SEDA. The 95th percentile of the background database was 

chosen to reduce the possibility of concluding that an exceedance had occurred from a release 

when the exceedance was from a site sample that represents the high end of background 

distribution in soil. If no exceedances had been determined then the recommendation for the site 

is No Further Action (NF A). However, if exceedances of TAG Ms or other media specific SGC 

are noted then further evaluation of the data is required. 

If exceedances of a SCG are noted, then a "mini " risk assessment may be performed to assess 

whether a contaminant actually poses a risk . Performing the mini-risk assessment is a 

mechanism used to provide a quantitative ri sk va lue that can be used to support 

recommendations for future action. One of those future action alternatives may be "no further 

action" . The mini-risk assessment utilizes identical procedures as what would be used for a 

Baseline Risk Assessment (BRA) but uses the maximum detected concentration as the Exposure 

Point Concentration (EPC) instead of the Upper 95th Confidence Limit of the mean due to the 

uncertainties associated with evaluating a s ite with the smaller ESI database. If the results of the 

human hea lth mini-risk assessment indicate acceptable risk, i.e . carcinogenic risks are less than 

I E-04 or the HI is less than I , then the site conditions meet the requirements for no further 

action. Likewise, if the results of the ecological mini-risk assessment indicate acceptable risk, 

i.e. the HQs are less than I , or ecological risk is deem ed to be small based on weight-of-evidence 

considerations, then the site conditions meet the requirements for no further action . If 

appropriate, the NF A deci sion is documented in a Completion Report. Otherwise the site 
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conditions are not acceptable and the site enters the Interim Remedial Measure (IRM) phase, 

Decision No. E in Figure 1.1-1. 

The IRM phase involves evaluating whether the site can attain a no further action designation via 

implementation of an IRM. An IRM is most likely to be a non-time critical removal action and 

are generally considered appropriate if: 

• The problems can be attributed to discrete soil or sediment "hot spots"; 

• The extent of soil or sediment to be excavated is less than 1000 CY s; 

• The technologies are limited to " low tech" technologies such as off-site disposal or capping; 

• The pollutants involved are amenable to such technologies such as off-site disposal or 

capping; · 

• Groundwater or surface water conditions are acceptable 

If deemed appropriate, an Il"'M can be used to eliminate a site from further consideration by 

preparing an Engineering Evaluation/Cost Analysis (EE/CA). The EE/CA is the decision 

document that presents the goals and rational for implementing the IRM and discusses the 

evaluations that have been conducted in support of the IRM. After the removal action has been 

performed, confirmatory sampling is required to document the effectiveness of the IRM in 

attaining the IRM goals. This information is then documented in the project completion report 

and the ROD. 

If the conditions of the site are such that the problems are not readily solvable via an IRM then 

the site moves into the R1 phase . This phase is identical to the process described by CERCLA 

and involves a multi-media sampling effort and Baseline Risk Assessment (BRA). The results of 

the BRA may support a no further action if the risk conditions are below the EPA target limits 

for risk. Otherwise, the site enters the FS stage. 

The FS phase involves an initial evaluation of presumptive remedies. Presumptive remedies 

includes a variety of technologies for both groundwater and soil such as bioventing, off-site 

disposal , capping or deed restriction for soils and alternative water supply, air sparging, zero

va lence iron treatment or natural attenuation with monitoring for groundwater. If presumptive 

remedies are not appropriate then an FS is prepared. 
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The final phase is the preparation of a remedial design and implementation of the remedial 

action. Both the FS and the RD/RA will follow guidance provided by both the EPA and the 

NYSDEC. 

A Completion Report is similar to a Record of Decision (ROD). Each are required to document 

decisions that have been made in determining final site closure. RODs are required following 

completion of an RI/FS. Completion Reports are prepared, prior to an Rl/FS, if the site conditions 

are such that the site does not pose a continual threat to human health and the environment due to 

either a removal action or following an initial site investigation. 

Data from a previous site investigations have been compiled and evaluated to determine if a threat 

exists, as per Decision No. D, Action No. 8 of the decision criteria flowchart in Figure 1.1-1. Risk 

assessments have been performed to assess if a threat exists at each of these six (6) sites. Since 

risks have been found to be acceptable, No Further Action (NF A) is deemed appropriate. This 

Completion Report has been provided to document the process that has led to the determination of ... 
NF A, as required in Section 10.3 of the IAG. 

1.1 SITE BACKGROUND 

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

Government and operated by the Department of the Anny (DOA). Since its inception in 1941 , 

SEDA's primary mission has been the receipt, storage, maintenance, and supply of military items, 

including munitions and equipment. 

The Depot mission changed in early 1995 as a result of the Base Realignment and Closute 

(BRAC) process when the Department of Defense (DOD) recommended closure of the SEDA. 

This recommendation was approved by Congress on September 28, 1995 and the Depot is 

scheduled to be closed by July 200 1. 

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 
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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, conservation and an area 

designated for a future prison. The sites considered in this document are within the area that has 

been designated for use as a prison. 

-
A brief synopsis of background information pertaining to the Depot is presented . One of the first 

environmental studies to be performed at the Depot was in May 1979 when the U.S. Army Toxic 

and Hazardous Materials Agency (USA THAMA) began an environmental evaluation of SEDA. 

This evaluation was undertaken "to assess the environmental quality of SEDA with regard to the 

use, storage, treatment, and disposal of toxic and hazardous materials" and "define any conditions 

which may adversely affect the health and welfare or result in environmental degradation" 

(USATHAMA 1980). The report concluded that geological conditions are such that contaminants, 

if present, could migrate in surface or subsurface waters. 

In November 1986, SEDA applied for a Part B Resource Conservation and Recovery Act (RCRA) 

Permit to operate a hazardous waste storage facility (SWMU designation SEAD-1 ), a 

Polychlorinated Biphenyl (PCB) storage facility (SEAD-2) and a deactivation furnace (SEAD-17) . 

The Open Burning (OB) facility and the Open Detonation (OD) facility (SEAD-23 and SEAD-45, 

respectively) are also currently under interim status. Under the RCRA Hazardous and Solid Waste 

Amendments of 1984 (HSWA), Part B Permits issued after November 8, 1984, require 

identification and corrective action at any SWMU located on the installation that is releasing 

hazardous constitu~nts or hazardous wastes to the environment. This requirement applies to all 

SWMUs regardless of when the wastes were placed therein. As a result of the Congressional 

mandate to close the Depot, the pursuit to obtain the RCRA, Part B operating permit was 

withdrawn. However, as a facility operating under the interim status provisions of RCRA, closure 

is still a requirement. 

Closure under RCRA guidelines was deferred when SEDA was proposed for the National Priority 

List (NPL) in July 1989. In August 1990, SEDA was finalized and listed in Group 14 on the 

Federal Section of the National Priority List (NPL). Following finalization on the NPL, it was 

agreed that subsequent remediation of targeted problem sites would become regulated under 

CERCLA guidelines. The IAG was developed with the EPA Region II and NYSDEC to integrate 

the Army's RCRA corrective action obligations with CERCLA response obligations in order to 
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facilitate overall coordination of investigations mandated at SEDA. Therefore, any required future 

investigations will be based on CERCLA guidelines and RCRA shall be considered an Applicable 

or Relevant and Appropriate Requirement (ARAR) pursuant to Section 121 of CERCLA. 

As mandated by the EPA Region II and by NYSDEC, the U.S. Army Corps of Engineers 

commissioned the "Solid Waste Management Unit Classification Report" at SEDA (ERCE 1991 ). 

This report was finalized by ES on June I 0, 1994. This work was performed to evaluate the effects 

of past solid waste management practices at identified SWMUs on the facility and to classify each 

SWMU as an area where "No Action is Required" or as an "Area of Concern." 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 may include, but need not be limited to, fonner 

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 at SEDA to 72. The total number of SWMUs and 

AOCs to be investigated had been finalized between the Army and NYSDEC/EPA and includes 20 

No-Action SWMUs and 52 sites that were declared AOCs. The classifi~tion of all remaining 

SWMUs was presented in the final SWMU Classification Report (Parsons ES, 1994 ). Since this 

time, the Army had been investigating the AOCs that pose the greatest potential risk to human 

health and the environment on a worst-first basis. In response to the BRAC closure process, the 

Army has refocused its efforts by investigating and evaluating sites that are located within parcels 

that have the greatest reuse potential. This effort was required in order to encourage the reuse of 

the facility through land transfer or lease of as much of the Depot as possible 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. 

The BRAC process required a reassessment of all known and suspected waste disposal sites within 

the Depot. In 1996, the EBS was prepared that involved additional interviews with former 

employees and field reconnaissance. These efforts identified an additional 25 potential SWMUs. 
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In an effort to classify these suspected SWMUs, Parsons ES perfonned sampling during various 

times. 

Although a total of eight (8) sites are included in this Completion Report, sites SEAD-43, 56 and 69 

were all combined and investigated as one site. The total number of sites considered in this 

Completion Report is therefore six (6). All six AOCs were previously investigated in accordance 

with USEPA, Region II and NYSDEC protocols. ESis were completed at four (4) AOCs during 

1995 as part of the Eight (8) Moderately Low Priority AOCs or the Seven (7) Low Priority AOCs. 

One AOC, SEAD-52, was investigated in 1994 during finalization of the SWMU Classification 

report. The final AOC,. SEAD-120B, was recently investigated as part of the effort to confinn the 

infonnation and suspicions gathered during the preparation of the EBS. Table 1.1-1 presents the 

AOCs that were considered in this document. 

General Description 

SEDA is located approximately 40 miles south of Lake Ontario, near Romulus, New York (Figure 

1.1-2). The depot lies immediately west of the village of Romulus, NY, 12 miles south of the 

villages of Waterloo and Seneca Falls, and 2.5 miles north of the village of Ovid, NY (Figure 1.1-

2). The nearest major cities are Rochester, NY and Syracuse, NY located 60 miles northwest and 

northeast, respectively. The facility is located in an uplands area, at an elevation of approximately 

600 feet Mean Sea Level (MSL), that fonns a divide separating two of the New York Finger Lakes, 

Cayuga Lake on the east and Seneca Lake on the west. Sparsely populated fannland covers most of 

the surrounding area. New York State Highways 96 and 96A adjoin SEDA on the east and west 

boundaries, respectively. Figure 1.1-3 presents a plan view of SEDA. 

1.1.1.1 Regional Geologic Setting 

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 

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

conglomerates, limestones and dolostones. Figure 1.1-4 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 (Figure 1.1-5). No evidence of faulting or 
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SENECA - SIX AREAS OF CONCERN FINAL COMPLETION REPORT 

TABLE 1.1-1 

SIX AREAS OF CONCERN 

SENECA ARMY DEPOT ACTIVITY 

AREA OF DESCRIPTION DA TE of FIELD REFERENCE REPORT 

CONCERN INVESTIGATION 

SEAD-43 Building 606-Old Missile March - July, 1994 ESI for Eight Moderately Low 

Propellant Test Laboratory Priority Sites (December 1995) 

SEAD-56 Building 606-Herbicide March - July, 1994 ESI for Eight Moderately Low 

and Pesticide Storage Priority Sites (December 1995) 

SEAD-69 Building 606-Disposal March - July, 1994 ESI for Eight Moderately Low 

Area Priority Sites (December 1995) 

SEADs 44A Quality Assurance Test March - July, 1994 ESI for Eight Moderately Low 

Laboratory (West of Priority Sites (December 1995) 

Building 616) 

SEAD-44B Quality Assurance Test March - July, 1994 ESI for Eight Moderately Low 

Laboratory (Brady Road) Priority Sites (December 1995) 

SEAD-52 Ammunition Breakdown December 1993 SWMU Classification Report (June 

Area 1994) 

SEAD-62 Nicotine Sulfate Disposal June - July, 1994 ESI for Seven Low Priority Sites 

Area (April 1995) 

SEAD-120B Ovid Road Small Arms March, 1998 Investigation of Moderate Non-

Range Evaluated EBS Sites (May 1998) 

-----
Note: SEAD-43, SEAD-56, and SEAD-69 are included as one AOC for the CR. 
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folding is present. The Hamilton Group is a sequence of limestones, calcareous shales, siltstones, 

and sandstones. 

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, 199 I). 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 bed·s. The Ludlowville Formation is known to contain brachiopods, bivalves, 

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

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

1991). Locally, the shale is soft, gray, and fissile. Figure 1.1-6 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 30° W, and N 20° E, with the joints being primarily vertical. 

Corings performed on the upper 5 to 8 feet of the bedrock revealed low Ro_ck Quality Designations 

(RQD'~), i.e ., less than 5 percent with almost I 00 percent recovery (Metcalf & Eddy, 1989), 

sugge~,ting a high degree of weathering. 

Pleistocene age (Wisconsin event, 20,000 bp) glacial till deposits overlie the shales. Figure 1.1-7, 

the phys iography 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. 
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SENECA - SIX AREAS OF CONCERN FINAL COMPLETION REPORT 

Darien silt-loam soils, 0 to 18 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 1.1-8 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 1.1-2 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. 

1.1.1.2 Regional Hydrogeologic Setting 

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 

municipal purposes. Seneca Falls and Waterloo, the two largest communities in 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 ef; tablishments, 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 

would 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, (Mozola, 1951 , and Crain, 1974). This information suggests that a groundwater divide exists 
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ELEMENT 

Aluminum 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Sodium 

Vanadium 

TABLE 1.1-2 
BACKGROUND CONCENTRATIONS OF ELEMENTS IN SOILS OF THE 

EASTERN UNITED STATES WITH SPECIFIC DATA FOR NEW YORK STATE 
COMPLETION REPORT FOR SIX AREAS OF CONCERN 

SENECA ARMY DEPOT 

CONCENTRATION RANGE GEOGRAPHIC LOCATION MAXIMUM CONCENTRATION 
(mg/kg) AT 6 AOCs (mg/kg) 

7,000 - 100,000 Eastern U.S. (2) 27000 
1,000 - 25,000 Albany Area (1) 

< 0.1 - 73 Eastern U.S. (2) 13.1 
3 - 12 New York State (1) 

< 0.1 - 6.5 Albany Area ( 1) 
10-1 ,500 Eastern U.S. (2) 202 
15 - 600 New York State (1) 
250 -350 Albany Area (1) 

1 - 7 Eastern U.S. (2) 1.2 
0 - 1.75 New York State (1) 
0 - 0.9 Albany Area (1) 

Not Available Eastern U.S. (2) 
0.0001 - 1.0 No Region Specified ( 1) 

100 - 280,000 Eastern U.S. (2) 1.5 
130 - 35,000 New York State (1) 
150 - 5,000 Albany Area (1) 

2,900 - 6,500 Albany Area (1) 
1 - 1,000 Eastern U.S. (2) 30.7 
1.5 - 40 New York State (1) 
1.5 - 25 Albany Area (1) 

< 0.3 - 70 Eastern U.S. (2) 20.9 
2.5 - 60 New York State ( 1) 
2.5 - 6 Albany Area (1) 

< 1 - 700 Eastern U.S. (2 ) 212 
< 1 - 15 AlbanyArea (1) 

100 - 100,000 Eastern U.S. (2) 40300 
17,000 - 25,000 Albany Area ( 1) 

> 10 - 300 Eastern U.S. (2) 522 
1 - 12.5 Albany Area ( 1) 

50 - 50,000 Eastern U.S. (2) 47500 
2,500 - 6,000 New York State ( 1) 
1,700 - 4,000 Albany Area (1) 

> 2 - 7,000 Eastern U.S. (2) 956 
50 - 5,000 New York State (1) 
400 - 600 Albany Area (1 ) 
0.01 - 3.4 Eastern U.S. (2) 0.17 

0.042 - 0.066 Albany Area ( 1) 
< 5 - 700 Eastern U.S. (2) 57.2 

19.5 (mean) New York State (1) (no range available) 
50 - 37,000 Eastern U.S. (2) 3560 
47.5 - 117.5 New York State ( 1) 
> 0.1 - 3.9 Eastern U.S. (2) 1.8 

Not Available No New York State Data Given (1 ) 
500 - 50,000 Eastern U.S. (2 ) 164 
Not Available No New York State Data Given (1 ) 

> 7 - 300 Eastern U.S. (2) 41 .8 
Not Available No New York State Data Given (1) 
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TABLE 1.1 -2 
BACKGROUND CONCENTRATIONS OF ELEMENTS IN SOILS OF THE 

EASTERN UNITED STATES WITH SPECIFIC DATA FOR NEW YORK STATE 
COMPLETION REPORT FOR SIX AREAS OF CONCERN 

SENECA ARMY DEPOT 

ELEMENT CONCENTRATION RANGE GEOGRAPHIC LOCATION MAXIMUM CONCENTRATION 
(mg/kg) AT 6 AOCs (mg/kg) 

Zinc > 5 - 2,900 Eastern US. (2) 338 
37 - 60 Albany Area ( 1) 

Notes: 
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., 1984, Element Concentrations in Soils and Other Surficial Materials 
of the Conterminous United States, U.S.G.S. Prof Paper 1270, Washington. 

3. The data are for areas where surficial materials are thought to be uncontaminated, undisturbed, or areas far from 
pollution sources. 

.. 
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SENECA - SIX AREAS OF CONCERN FINAL COMPLETION REPORT 

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 ( 4) mile radius of the site a 

number of wells exist from which geologic and hydrogeologic infornrntion has been obtained. This 

information includes: 1) the depth ; 2) the yield; and 3) the geological strata the wells were drilled 

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 information suggests that three geologic units have been used to produce water for 

both domestic and agricultura l 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. The 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 

1957, twenty-five wel ls 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 t xception 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 outwash sand and gravel 

deposit, drilled to 60 feet, yie lded only 5 gpm . A 20-foot hand dug well, located southeasterly of 

the outwash well , yie lded 10 gpm . 

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

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

shales such as those of Hamilton group, the average yie lds, (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 
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SENECA - SIX AREAS OF CONCERN FINAL COMPLETION REPORT 

high well yields may be attributed to the effect of solution on the Onondaga limestone which is at 

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 drilling depths required to intercept this water. 

1.1.1.3 Local Geology 

The Depot 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 is dense glacial till. The till is distributed across the 

entire Depot 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 till 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 performed by 

Metcalf & Eddy ( 1989) at the Open Burning Grounds site on glacial till samples collected during 

the installation of monitoring wells show a wide distribution of grain sizes. Generally, the glacial 

till has a high percentage of silt and clay with trace amounts of fine gravei. Another study, 

conducted at the same site by the United States Army Environmental Hygiene Agency (USAEHA) 

determined the porosity of five gray-brown silty clay (i.e ., till) samples. The porosity ' s ranged 

from 34.0 percent to 44 .2 percent with an average of 37.3 percent (USAEHA Hazardous Waste 

Study No . 3 7-26-04 79-85). 

Darian silt-loam soils, 0 to 18 inches thick, have developed over the till , however, in some 

locations, the agricultural so il-s have been eroded away and the till is exposed at the surface. The 
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SENECA - SIX AREAS OF CONCERN FINAL COMPLETION REPORT 

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. This zone is characterized by fissile shale with a large amount of brown 

interstitial silt and clay. 

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 nort~east, 

north-northwest, and east-northeast in outcrops of the Genesse Formation 30 miles southeast of 

SEDA near Ithaca, New York. Three predominant joint directions, N60°E, N30°W, and N20°E 

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. 

1.1.1.4 Local Hydrology/Hydrogeology 

Surface drainage from SEDA flows to four creeks. In 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 obtainr;d 

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

! I, 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 condt1ctivity va lues generated from the slug test analys is were used in 

conjunction with an estimate of soil porosity and the calculated groundwater flow gradient to 
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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 1 o-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). 

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 of3.3 x 10-5 cm/sec (9.33 x 10-2 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 

likely 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 

(1951 ). The average hydraulic conductivity measured for the ten monitoring wells was 5.0x I o-1 

ft/day (1.8x!0-4 cm/sec). The hydraulic conductivities ranged from 2.02 x 10-2 ft/day (7 .06xJ0-6 

cm/sec) to 1.47 ft/day (5. 19xl 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 till 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 
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typical range of hydraulic conductivities for glacial tills indicates that the glacial till at the site is at 

the more permeable end of typical glacial 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 I.0lxJ0-3 ft/day 

(3 .56x Io-7 cm/sec). The typical range for glacial tills, described by Freeze and Cherry ( 1979), is 

between 3x I o-1 ft/day ( 1 x I o-4 cm/sec) and 3x Io-7 ft/day (Ix 10- IO cm/sec). 

1.1.1.5 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) . Figure 1.1-9 summarizes the 

regional and local land use. 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 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 · 10,587 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 
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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. 

During active military use, the land use was divided into three categories at the depot. The Main 

Post accounted 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 north end of the Main Post, 

included troop housing, troop support, and community services. The South Post is located in the 

southeast portion of the facility near Route 96 and was a developed area containing warehouses, 

administration buildings, quarters, and community services. 

The intended future use of the areas incorporating the six AOCs which are the subject of the 

Completion Report will be a maximum security prison in a 700-acre area that will encompass these 

AOCs . This reuse option would involve a public benefit property transfer from the US Army to the 

NYSDOC. 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 JAG 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. 

1.1.1.6 Climate 

Table 1.1-3 summanzes climatological data for the SEDA area . The nearest source of 

climatological data is the Aurora Research Fann in Aurora, New York which is approximately ten 

miles east of SEDA on the east side of Cayuga Lake. This research farm is administered by the 

Northeast Regional Climate Center located at Cornell University in Ithaca, New York. Only 

precipitation and temperature measurements are available from this location. The other data 

reported in Table 1.1-3 were taken either from isopleth drawings from a climatic atlas, or from data 

collected at Syracuse, New York, which is 40 miles northeast of SEDA. Meteorological data 
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Table 1.1-3 
C limatologica l Data for Seneca Army Depot Activity 

Complet ion Report for Six Areas of Concer~ 
Seneca Army Depot Activity 

TEMPERATURE' ("F) I PRECIP' ( in) RH 3 (%) SUN MEAN NUMBER OF DAYS' 
MONTH I MAX MIN I MEAN MEAN MEAN 

JAN I 30.9 14 .0 I 22.5 1.88 70 
I FEB 324 14. 1 I 23 .3 2. 16 70 

MAR 40.6 234 32 .0 245 70 
APR 54 .9 34 .7 44 .8 2.86 I 70 
MAY 66. 1 42 .9 54 .5 3.17 70 
J UN 76. 1 53 . 1 64 .6 370 70 
J UL 80.7 57.2 69.0 3.46 70 
AUG 78 .8 55 .2 67 .0 3. 18 70 
SEP · 72. 1 49. 1 60.7 2.95 70 
OCT 61 .2 39.5 503 2.80 70 
NOV 47. 1 3 14 39.3 3. 15 70 
DEC 35 .1 204 27 .8 2.57 

I 
70 

ANNUAL 56.3 36.3 46.3 3433 70 

PERIOD MIX ING HEIGHT' (m) 

Morning (An nual) 
Morning (Winter) 
Morning (Spring) 
Morning (Summer) 
Morning (Autumn ) 
Afternoon (An nu al) 
A rternoon (Winter) 
Afternoon (Spring) 
Afternoon (Summer) 
Afternoon (A utu mn) 

Mean Annual Pan Eva poration' (in) : 35 
Mean Annual Lake Evaporation' (in) : 28 
Number of episodes lasting more than 2 days (No. of epi$ode-days)' : 

Mixing Height < 500 m. wind speed < 2 mis: 0 (0) 
Mixing Height < I 000 m. w ind speed < 2 mis : 0 (0) 

Number of episodes lasting more tha n 5 days (No. of episode-days)' : 
Mi xing He ight < 500 m. w ind speed < 4 mis : 0 (0) 

Notes 

650 
900 
700 
500 
600 
1400 
900 
1600 
1800 
1300 

SHINE'(%) CLEA R 

35 3 
50 3 
50 4 
50 6 
50 6 
60 8 
60 8 
60 8 
60 7 
50 7 
30 2 
30 2 
50 64 

WIND SPEED' (mis) 

6 
8 
6 
5 
5 
7 
8 
8 
7 
7 

1 Climate o f New York Climalography of the Uni ted St.lies No 60 Nntional Oceanic :ind A lmosphcric Administration. June 1982. Dnta for Ithaca Cornel l University. NY 

! Mi xing Heights. Wind Speeds, anti Potential for Urh,m A ir Pollution throughout the Contiguous Un ited States. George C. 1 lolzworth . Jan I ()72 

'Climate All.is of the United States US Department ofC'ornmcrcc. l<JSJ 

('limalc oft-:Jcw York C' limatogrnphy of the United States No_ 60 National Occ;,nic ;,nd J\tmosphcric Administration. June 1982 Oma for Syr.tcusc. NY 
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10 
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10 
12 
12 
16 
22 
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SENECA - SIX AREAS OF CONCERN FfNAL COMPLETIO REPORT 

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 Genesee-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 existing air quality in the immediate area surrounding the SEDA, however, can 

not be obtained since the nearest state air quality stations are 40 to 50 miles away from the depot 

(Rochester of Monroe County or Syracuse of Onondaga County). A review of the data for 

Rochester, which is in the same AQCR as SEDA, indicates that all monitored pollutants (sulfur 

dioxide, particulates, carbon monoxide, lead, ozone) are below state and federal limits, with the 

exception of ozone. In 1987, the maximum ozone concentration observed in Rochester was 0.127 

parts per million (ppm). However, this value may not be representative of the SEDA area which is 

in a more rural area. 

1.1.2 Physical Site Setting and History 

SEDA lies immediately west of the village of Romulus, NY, 12 miles south of the villages of 

Waterloo and Seneca Falls, and 2.5 miles north of the village of Ovid, NY. The following sections 

describe the phys ical site sett ing for the six (6) AOCs evaluated in this report. Figure 1.1-12 shows 

the location of the s ix AOCs within the SEDA boundary as well as the approximate location of the 

proposed prison site. Figure 1.1-13 presents the map legend which describes the symbology 

utilized in presenting the topological features of SEDA. 

1.1.2.1.1 

1.1.2.1.1 

SEADs 43, 56 and 69 - Old Missile Propellant Test Lab, Herbicide/Pesticide 

Storage, and Building 606 Disposal Area 

Physical Site Setting 

SEADs 43 , 56 and 69 are located in the southeast comer of the depot (Figure 1.1-12). These AOCs 

will be discussed together due to their association with Building 606. Building 606, was once used 

as a missile propellant test laboratory (SEAD-43). More recently, Building 606 was used as a 

pesticide and herbicide storage and mixing facility . An old building foundation , west of Building 

606, was used for herbicide and pest icide storage (SEAD-56). A disposal area associated with 

these operations is a lso located nearby (SEAD-69). The entire area encompassing the three 
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SEAD-43 - BUILDING 606-0LD MI SSILE PROPELLANT TEST LABORATORY 
SEAD-56 - BUILDING 606-HERBICIDE AND PESTICIDE STORAGE 
SEAD-69 - BUILDING 606-DISPOSAL AREA 
SEAD-44A - QUALITY ASSURANCE TEST LABORATORY (WEST OF BUILDING 616) 
SEAD-44B - QUALITY ASSURANCE TEST LABORATORY (BRADY ROAD) 
SEAD-52 - AMMUNITION BREAKDOWN AREA 
SEAD-62 - NICOTINE SULFATE DISPOSAL AREA 
SEAD-1208 - OVID ROAD SMALL ARMS RANGE 
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SENECA - SI X AREAS OF CONCERN FfNAL COMPLETION REPORT 

SWMUs is roughly 900 feet long (east-west) and 600 feet wide (north-south) (Figure 1.1-14). 

Southwest of Building 606 is a septic system. The system includes two (2) above-ground concrete 

vaults which are located at either end of a 25 foot long mound. Atop the mound are several black 

vent pipes . Two working sump pumps are located at the most eastern end of the mound . There are 

two drainage swales located in the area: one to the west of the rinseate facility and another on the 

eastern side of Building 606. Approximately 300 feet southeast of Building 606, a road leads east 

to an open field that was used as a disposal area for Building 606. 

The waste disposal area (SEAD-69) contains various construction debris including bricks and 

concrete blocks that are visible on the surface. The area of concern measures approximately 100 

feet by 100 feet. The area of SEAD-69 beyond the access roadway is relatively flat and covered 

by vegetation (grass). An elevation difference of roughly 3 feet exists between the surface of the 
.,. 

road (higher elevation) and the grass cover land. There are no signs of stained soil or stressed 

vegetation present in the grass area. 

1.1.2.1.2 Site Historv 

Building 606 was reported to have been used as a missile propellant test laboratory in the 1960's. 

The Old Missile Test Facility conducted QA surveillance testing. This commonly involved 

operational or functional testing of explosive devices. The SWMU Classification Report indicates 

that liquid Inhibited Red Fuming Nitric Acid (IRFNA) that was disposed of at the IRFNA disposal 

site (SEAD-13) was stored in the Building 606 area. During this time IRFNA and/or liquid 

propellants may have been released in this area. Since 1976, Building 606 has been used for 

herbicide/pesticide storage. The building was renovated in 1979 to include the following health and 

safety features: ventilation fan with lowering door vents, local exhaust for the mixing area, shower, 

emergency spill kits, a fire protection system connected directly with the on-post fire department, 

and adequate shop signs and disposal procedures. The buildings drains and concrete floors have 

been sealed. 

Northwest of Building 606 is a concrete foundation that was associated with the old missile test 

facility . This was an acid storage building. The actual corrugated metal building has been moved 

to the Administrative area, and is now Building 132. This concrete pad has been used in the past, 

and currently, to aerate spill residues. 
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SENECA - SIX AREAS OF CONCERN FINAL COMPLETION REPORT 

A concrete underground tank was used for intermittent storage of wastewater from the rinsing of 

the portable truck mounted tank used for mobile spraying operations. The mobile tank requires 

rinsing between dissimilar pesticide and herbicide applications. Rinseate is always used for diluent 

for the next application of the pesticide or herbicide. In 1989, the tank was removed and was 

replaced with a new tank located within a vault to comply with underground tank regulation. East 

of Building 606 a pesticide rinseate building was constructed. The rinseate from this process was 

discharged into the new tank. The contents of the tank have since been pumped out and sent to a 

POTW. The tank is currently empty. 

In June of 1992, the building 606 water faucet was repaired by Depot employees. During the repair 

excavation, a floating product and a diesel fuel odor was observed. Seneca environmental 

personnel interviewed a Depot employee which resulted in the report of a fuel line break in a small 

tractor that was stored at this site several years ago, which may have resulted in the release of virgin 

diesel fuel. 

1.1.2.2 SEAD-44A QA Test Laboratory 

1.1.2.2.1 Physical Site Setting 

SEAD-44A is approximately 1,000 feet East of Brady Road and 1,500 feet North of South Patrol 

Road (Figure 1.1-12). The site is on an unnamed dirt road which runs parallel to South Patrol 

Road. Along both sides of the dirt road at SEAD-44A there are berms (Figure 1.1-15). These 

bermed areas potentially contain unexploded ordnance since they were used for QA testing. There 

were no visible signs of any building foundations. Along the north side of the dirt road there were 

three metal poles that may have been used for holding screens in place while detonating munitions. 

There was also a small ditch on the north side of the dirt road. There were no apparent wetlands or 

stressed vegetation in the area . At the end of the dirt road, on the south side, is an empty drum 

labeled steam waste. 

1.1.2.2.2 Site History 

SEAD-44A was used for quality assurance testing of CS grenades, fire devices and pyrotechnics. 

Mines were also detonated aboveground at the bermed area associated with SEAD-44A. Building 

416 (no longer standing) was situated in the eastern portion of SEAD-44A. 
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SENECA - SIX AREAS OF CONCERN FINAL COMPLETION REPORT 

1.1.2.3 SEAD-44B QA Test Laboratory 

SEAD-44B runs along the east side of Brady Road and occupies an area that is approximately 350 

feet by 200 feet (Figure 1.1-12). Contained within these boundaries are two structural remains of 

buildings. There is an abandoned concrete foundation that is approximately 20 feet by 50 feet. 

Directly behind this foundation, slightly to the east, is a metal pole believed to have been used to 

display a red flag that was used to signal when testing was being performed. There is also a 

dilapidated corrugated metal shack behind the concrete foundation (Figure 1.1-16). 

1.1.2.3.1 Physical Site Setting 

Topographically, there is a drainage ditch on the eastern border of the SEAD boundary which runs 

parallel to Brady Road. The vegetation around SEAD-44B is abundant with no apparent stressed 

vegetation. The terrain of SEAD-44B is variable with flat areas and some 1 to 2 feet high mounds 

of dirt which appear to have no significance. 

1.1.2.3.2 Site Historv 

SEAD-44B, like 44A, was used to store QA testing material and devices (ASR, Dec . 98, St. Louis 

District Corps of Engineers). 

1.1.2.4 SEAD-52 - Ammunition Breakdown Area 

SEAD-52 is located in the southeastern portion of SEDA as shown in Figure 1.1-12. The site is 

characterized by developed and undeveloped land as shown in Figure 1.1-17. East and west of the 

site are grassy fields with some sparse brush. Brady Road bisects the site running from north to 

south. The devel,oped areas consist of Building 612, which is immediately west of Brady Road, and 

Buildings 608, 610 and 611 , which are located east of Brady Road. Building 609, which is not part 

of SEAD-52, is located approximately 200 feet north of Building 612 on Brady Road and is a boiler 

house for Building 612 . SEDA railroad tracks enter the site from the northwest and divide into two 

spurs which provide access to the northern side of Building 612 and the western side of Building 

609. There are paved access routes on all sides of Building 612 and paved access routes to 

Buildings 608, 610, and 611. 
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1.1.2.4.1 Physical Site Setting 

Building 612 is a concrete block structure which is approximately 60 feet wide, 300 feet long, and 

15 feet high. Covered platforms are located on the north and south ends of the building. Building 

608 is also a concrete block structure which is approximately 20 feet wide by 20 feet long and 12 

feet high. A concrete ramp extends from the front of the building to north of the building. The 

buildings are cast-in-place concrete. Building 611 has dimensions of 20 feet wide by 20 feet long 

by 10 feet high and Building 610 is 3 8 feet wide by 14 feet long by 12 feet high. 

The topography of SEAD-52 is relatively flat with the area to the west of Brady Road sloping 

gently to the west from a topographic high at Building 612. Several drainage ditches are located to 

the west, north, and south of Building 612. Approximately four ditches are located west of the 

building. One ditch flows north intersecting an east-west trending drainage ditch. One ditch flows 

southwest and two ditches flow west. Another ditch is located south of Building 612 and flows 

south paralleling Brady Road. The area to the east of Brady Road also slopes gently to the west. A 

north-south trending drainage ditch is located east of Buildings 608, 610, and 611. Another 

drainage ditch parallels the east side of Brady Road and flows south . 

1.1.2.4.2 Site History 

The Ammunition Breakdown Area (SEAD-52) has been an active site from the mid 1950s to the 

present time. The site consists of four buildings, Buildings 608, 610, 611 and Building 612 . 

Building 61 2 has been used for the breakdown and maintenance of ammunitions; Building 608 has 

been used for the storage of ammunition magazines although no ammunit:on magazines are 

currently stored in the building; Building 610 has been used for ammunition powder collection; and 

Building 611 has been used for storage of equipment, paints, and solvents. 

1.1.2.5 SEAD-62 Nicotine Sulfate Disposal Area 

1.1.2.5.1 Physical Site Setting 

The nicotine sulfate disposal area is located in the southeastern portion of SEDA (Figure 1.1.-12). 

It is characterized by mostly undeveloped land with the exception of bunkers and buildings along 

the western perimeter (Figure 1.1-18). The undeve loped areas are predominantly low grassland in 
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the western portion and they become more vegetated with low brush and sparse trees in the eastern 

portion . The developed area in the western perimeter of the site includes Buildings 609 and 612 

and two grass covered bunkers with paved access. The buildings and bunkers are separated by 

Brady Road. The site is bound on all sides by mostly undeveloped land. The northern boundary of 

the site is defined by an unnamed paved road that runs between Brady Road and Building 606 near . 

the eastern boundary of the site. The fence separating the ammunition storage area from the 

unrestricted portion of the site generally forms the eastern boundary of the site. Access to most of 

the site is restricted by the ammunition storage area fence. 

The regional topography slopes gently to the west toward Brady Road. A ditch drains several wet 

areas in the central and south-central portions of the site; the ditch drains west through a culvert 

under Brady Road . 

1.1.2.5.2 Site History 

SEDA personnel reported finding a signed work-order for the disposal of two drums containing 

nicotine sulfate. The work-order was found during a transfer of office supplies from Building 606 

some 10 to 20 years ago. No indication of the size of the drums or the means of disposal was 

recalled to have been reported on the work-order. Based upon historical disposal practices used at 

SEDA, base personnel believed these drums could have been disposed in the areas between or 

surrounding Buildings 606 and 61 2. Building 606 is currently used as the pesticide/herbicide 

storage facility. Building 612 is a munitions disassembly facility. Both buildings have been used 

for these operations for many years . 

1.1.2.6 SEAD-120B - Ovid Road Small Arms Range 

1.1.2.6.1 Physical Site Setting 

The site is comprised of a 200-foot long arcuate soil berm that opens to the southwest (Figure 1.1-

19). There is approximately 250 feet of dirt road leading from the patrol road to the base of the 

berm, which is covered with brush and vines . At the base of the berm, beneath the brush, there are 

three steel posts that are believed to be the supports for target mounting frames . Three buried 4-inch 

diameter clay pipes (which protruded a few inches above the ground surface) are also located at the 

base of the berm . These may have been used as removable target-post receptacles . 
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1.1.2.6.2 Site History 

Interviews with SEDA personnel state that this area had been used as a small arms range . Data 

collected during the 1995 EBS further support this claim. 
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2.0 PREVIOUS INVESTIGATIONS AT SIX AREAS OF CONCERN 

2.1 INTRODUCTION 

Information for each Area of Concern was acquired through the implementation of the field 

investigations associated with either an Expanded Site Inspection, the SWMU Classification 

process or confirmation of sites identified during the Environmental Baseline Survey. These 

reports are li sted in Section 1.0. The reports describing these investigations outline the following 

procedures : 

1 . Geophys ical Investigations, 

2. Surface and Subsurface Soil Sampling, 

3. Monitoring Well Installation, Development and Sampling, and 

4. Surface Water and Sediment Sampling. 

A site survey program was performed at SEADs 43 , 56, 69, 44A, 44B, and 62 . This program 

consisted of a field reconnaissance of the site and review of aerial photography. The 

reconnaissance was performed to locate general site features and confirm the presence of 

significant features (i.e. , buildings, filled areas, waste piles, stressed vegetation, debris pits, 

monitoring wells, access roads). Sampling locations were identified during this initial survey. The 

site and surrounding area were photographed from the a ir on December 14, 1993 for the purpose of 

constructing a photogrammetric site plan with 2 foot contour intervals. 

Prior to installation of monitoring wells, the groundwater flow directions were estimated on 

topography and to some extent on proximity to surface water. The actual locations of some borings 

and monitoring wdls were adjusted based on the results of geophys ical surveys and a more 

complete field reconnaissance. 

2.2 METHODOLOGY 

2.2.1 Geophysical Investigations 

Seismic Refraction 

Seismic refraction surveys were performed at SEAD-43. 56, 69, 44B, and 62 to determine the 

direction of groundwater flow by measuring e ither the depth to the water table or the depth to 
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bedrock. These data, along with topographic information, were used to more accurately locate the 

upgradient and downgradient monitoring wells . 

Four 115-foot seismic refraction transects were laid out at each site. They were located 

approximately equidistant from the center of the AOC with each transect located near the perimeter 

of the AOC. The shot points were located along each profile and were used to define each 

individual seismic spread . The seismic data were collected using an EG&G Geometrics 24 channel 

seismograph. Geophone stations were placed at equal intervals along each survey line and the 

individual geophones were coupled to the ground by a metal spike firmly attached to their bases. 

When the geophones were placed on asphalt or concrete, small metal base plates replaced the metal 

spike on each geophone. Those geophones placed on asphalt or concrete were weighted down 

using small 2 to 3 pound sand bags to improve overall coupling with the ground and to help 

minimize background noise levels. Geophone spacings were held at 5 foot intervals for all of the 

surveys. 

Once the seismograph set up was complete and data collection was ready to commence, the 

background noise level at each geophone location was monitored. The background noise was 

displayed on the seismograph CRT as a series of moving bars, the amplitude of which is 

proportional to the background noise level. This review provided information on ambient noise 

levels, while also high lighting malfunctioning geophones. Geophones that displayed a high level of 

noise were moved or had their placement adjusted . 

An impact hammer was use I as the seism ic energy source . Due to a shallow water table (i .e. , 

genera lly less than 10 feet ;n depth) a low energy source was sufficient to accurate ly image the 

water table surface. Five impact points were used for each geophysical spread: one located at the 

spread center, one at each end cJ the spread and one approximately 40 feet beyond each end of the 

spread. A paper copy of each seismic record was made in the field . Each record was reviewed for 

quality to insure that adequate signa l to noi se levels were present for the shot. Upon initial 

acceptance, a preliminary velocity analysis was performed in the field to define the subsurface 

structure along each spread. This preliminary review focused on determining if the water table 

surface had been properly resolved . Upon final acceptance of each shot, the seismic record was 

annotated to identify the transect number, the spread number, the shot point number, and the shot 

point location . After each record was reviewed, accepted, and annotated, the data collection 

procedure was repeated for the remainder of the shot points for each spread . 
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Subsequent to the seismic data collection, a survey was performed to provide X,Y,Z station 

information for the seism ic shot point locations to± 1.0 feet horizontally and± 0.1 feet vertically. 

These data were used during seismic 'lata reduction and seismic modeling. 

The seismic refraction method relies upon the analysis of the arrival times of the first seismic 

energy at each geophone location to provide details about the subsurface geology. The time when 

the seismic energy arrives at each geophone location is referred to as the first break. Each seismic 

record was reviewed, both using the seismograph CRT and the paper records, to determine the first 

breaks at each geophone. This analysis was preliminarily performed in the field with the data 

checked after the completion of the field program. These first break data values were tabulated and 

used to create time-distance plots as described below. 

For each seismic spread, a graph was made of the first break determinations for all of the spread 

shot points. These gr~phs display, in an X-Y plot, the first breaks (time) versus the geophone 

locations (distance). These time-distance plots form the basis of the geophysical interpretation. 

The time-distance plots were individually analyzed to assign each first break arrival to an assumed 

layer within the subsurface. It is estimated that up to four distinct seismic layers exist at the site. 

These include the unsaturated and saturated surficial deposits, the weathered bedrock, and the 

competent bedrock. In general, these various layers can be grouped into broad ranges of seismic 

velocities. As an example, unsaturated deposits wil l generally have a seismic velocity of less than 

2,500 feet per second. By comparison, the saturated deposits should have seismic velocities in the 

range of 4,500 to 5,500 feet per second. The time-distance plots were .interpreted to yield the 

velocity distribution within the subsurfau·. Each first break arrival was assigned to one of the 

above mentioned layers. This velocity a;1alysis and layer assignment formed the basis for the data 

files to be used during the seismic modeling. 

Once the first break analysis and layer assignments were complete, input seismic data files were 

created for use in the seismic modeling software. The input files included all of the information 

pertaining to the spread geometry, shot point locations and depths, first break arrivals, and layer 

assignments. The elevation data was also input into the computer files . The computer program, 

SIPT (Scott, 1977) was used to model the seismic data. SIPT is an interactive computer program 

developed by the United States Geological Survey for the inverse modeling of seismic refraction 

data. This program uses input seismic refraction data to create two-dimensional cross-sectional 

models of velocity layering within the subsurface. The program uses the delay time method to 

produce a first approximation of the subsurface velocity layering. This approximation is then 

refined through the use of iterative ray tracing and model adjustment to minimize the differences 
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between field measured first arrival times and the forward modeled raypath times. The program 

also provides various levels of velocity analyses that will be reviewed to provide diagnostic 

information on the model solutions. 

The results of the computer modeling were reviewed in conjunction with the known geology of the 

site. The subsurface velocity layering was attributed to known or expected geologic units . A 

detailed analysis was made of the velocity distribution of the upper unsaturated materials to ensure 

that near surface low velocity materials were not adversely affecting the data quality and 

interpretation. The velocity distribution within the bedrock was also reviewed to provide 

information on the presence and degree of weathering and to identify any lithologic or fracture 

related changes within the bedrock. 

EM-31 Survey 

Electromagnetic (EM-31) surveys were performed at SEADs-43 and 62. The objectives of the EM-

31 surveys were to delineate waste boundaries, identify the location of buried metallic objects, and 

identify the locations of old disposal pits. The EM-31 method was employed in conjunction with 

Ground Penetrating Radar (GPR) surveys so as to provide a maximum delineation of the subsurface 

from the geophysical investigations. 

The electromagnetic data at each AOC was collected using both grid and profile based surveys. In 

gene~a l, the grid ba_sed surveys used either a 40 foot by IO foot or a 20 foot by IO foot grid spacing. 

Refer to the individual AOC descriptions in the follov ·ing sections for the grid spacing detail s. The 

corners of the geophysical survey grids were established using a registered New York State land 

surveyor. The individual EM-31 survey lines and station locations were establi shed using tape 

measures and a surveying leve l. 

At all of the AOCs where EM-31 data were collected, a data logger was used to record the 

individual electromagnetic readings. Both the in-phase and quadrature components of the 

electromagnetic field were measured and recorded . These data were in turn stored on a computer 

and printed out at the end of each field day. For each AOC where EM-3 1 data were collected, a 

calibration area, free of cultural interference, was established . The EM-31 response was measured 

at this area at the start of each day. This check was made to insure that no significant meter drift 

was occurring during each survey. 
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Upon completion of each electromagnetic survey, the data were presented in both profile and 

contour form . Both the in-phase and quadrature components were plotted. All of these data were 

interpreted to identify the locations of buried metallic objects, disposal pits, waste boundaries, and 

areas of elevated subsurface soil apparent conductivities . These data were compared to the results 

of the GPR surveys to provide as complete and accurate interpretation of the subsurface conditions 

at each AOC as possible. 

The EM-31 instrument was initially calibrated by the manufacturer. This calibration can be 

rechecked in the field but requires access to highly resistive rock outcrops. A secondary field 

calibration was performed on a daily basis to insure repeatability of measurements and to check 

against daily meter drift. This field calibration was the only performance evaluation that was 

performed on these instruments. The EM-31 data were collected at each AOC to evaluate only 

relative variations in subsurface conductivities. An accurate terrain conductivity was not required 

since the individual objectives of these surveys were to identify relative variations in subsurface 

conditions associated with waste boundaries, buried metallic objects, etc. During the individual 

AOC surveys, up to five station repeats were performed on a daily basis so as to quantitatively 

evaluate the overall data repeatability. 

GPR Survey 

The objectives of the GPR surveys were to locate buried structures (i .e ., buried or filled-in pits, 

trenches, disposal areas) and to provide better subsurface definition of anomalies detected during 

the EM-31 surveys. The GPR instrument used was a hand operated GSSI SIR-3 Ground 

Penetrating Radar. As the equipment was pulled across the site-, the reflected radar pulses were 

transmitted to the receiver unit where they were converted to analog signals . The analog signal was 

transmitted to the control unit where the signal was electronically pr cessed and sent to the graphic 

recorder. The graphic recorder produced a continuous chart display on electro-sensitive paper. 

This real-time display enabled the operator to interpret the data on site. 

An operational verification of the GPR unit was performed over a location where underground 

utilities were known to exist. Data acquired over this area also allowed for an approximate 

calculation of the two-way travel time for RADAR waves through the soils at SEDA. A two-way 

travel time of 7 nanoseconds per foot was established by analyzing GPR records acquired over a 

forced water main known to be buried 4 to 4.5 feet below grade. 
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2.2.2 Soil Sampling Programs 

The objectives of the soil sampling program were to define the horizont<1l and vertical extent of 

contaminated soils at each of the six AOCs. 

The soils investigation program was completed at all SEADs in accordance with pre-approved 

workplans. Sample locations were located in source areas and in hydrologic upgradient locations, 

the latter to establish background conditions. The groundwater flow directions were estimated for 

the workplan based on topography and to some extent the proximity of surface water. The 

locations of borings, monitoring wells and test pits were adjusted from those defined in the 

workplan based on the results of the geophysical investigations, which better defined the 

groundwater flow directions and detected anomalies. 

Soil Borings 

Soil borings were performed using a CME-55 drilling rig and a CME 850 drilling rig, each 

equipped with 4.25-inch l.D. hollow stem augers. The soil borings were advanced until spoon or 

auger refusal on shale was encountered. The total depth of the boring was determined by the 

degree of weathering of the shale. During drilling, soil samples were collected continuously at 2-

foot intervals using a decontaminated 2-inch or 3-inch diameter by 2-foot long split spoon sampler 

according to the method described in ASTM D-1586-84. This technique involved driving a 

decontaminated split spoon sampler 2 feet into undisturbed soil with a rig-mounted 140 lb. 

hammer. Once the sample was collected, the augers were advanced to the top of the next sample 

interval. Samples were collected until spoon refusal on weathered or competent shale was 

encountered. Soil samples were classified according to the United Soil Classification System 

(USCS). 

Soil samples were screened for volatile organic compounds using an Organic Vapor Meter (OVM) 

580B and for radioactivity with a Victoreen Model 190 Radiation Monitor. Three soil samples 

from each soil boring were selected for chemical analysis including: I) a surface soil sample 

collected from Oto 2" below grade; this sample was collected with a stainless steel trowel after the 

overlying vegetation has been removed ; 2) a soil sample collected immediately above the water 

table; and 3) the third sample based on one of the following site specific criteria: (I) visibly 

affected soil (e.g., oil stains), (2) elevated photoionization detection (PID) readings, or (3) a 

stratigraphic change such as the base of the fill or the fill/bedrock interface . If none of these 

occurred, then the third sample was collected at the halfway point between the samples collected at 
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the surface and at the water table. If similar looking split spoon samples exhibit elevated PIO 

readings, the one with the highest concentration was submitted for chemical analysis. Samples to 

be analyzed for volatile organic compounds were collected first in two 40 ml vials with septum 

seals. The remaining soil from the spoon was mixed in a decontaminated stainless steel bowl with 

a decontaminated stainless steel utensil and placed in the appropriate sample containers. 

After the boring was completed, it was filled to ground surface with lean grout containing at least 

3% bentonite powder by volume. lf groundwater was present in the borehole, the grout was 

pumped through a tremie pipe to the bottom of the boring. Grout was pumped in until undiluted 

grout discharges from the boring at ground surface. The soil brought to the surface by the augers 

was containerized in DOT-approved 55-gallon drums, which were labeled with the datf.!, location, 

and description of wastes. Split spoon barrels were decontaminated as described in the workplan. 

Drilling augers were steam cleaned along with other drilling equipment between subsequent soil 

borings. 

2.2.3 Test Pits (Geophysical Anomaly Excavations) 

The objectives of test pitting were to provide a means for visual evaluation of subsurface soils and 

collection of soil samples, as well as to investigate anomalies discovered during the geophysical 

surveys. Test pit locations were marked in the field prior to performing the excavation . The 

excavations were performed with a backhoe using a smooth edged bucket when possible. The top 6 

to 12 inches of soil were segregated so that it could be used to cover the other backfilled soils when 

the test pit was closed. The length and width of the excavation was kept as small as practical to 

minimize the potential of exposing field personnel to hazardous conditions. 

The excavations were continuously monitored by Parsons ES personnel with a PlD and a radiation 

meter. At no time was any personnel permitted to enter the excavation. The test pits were closed by 

backfilling the pit with the soil that was removed from it. If the pit was not to be closed 

immediately after the required samples had been obtained, the excavation was barricaded to prevent 

accidental entry by personnel working on the site . Each excavation was marked after closure as 

needed for identification of the sample location. A log for each test pit was prepared to record the 

subsurface soil conditions, monitoring data, location of samples obtained, and other information . 

Where appropriate, photographs of the test pits were taken . 

The samples were taken from fill material based on field screening (stained soils or elevated PIO 

readings) . Test pit samples were collected using the bucket of the backhoe . The bucket v,1as 
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scraped along the side of the test pit at the desired depth to allow material to fall into the bucket or 

scooped from the bottom of the test pit. The sample was collected from the backhoe bucket with a 

stainless steel trowel or scoop, mixed in a sta inless steel bowl, then transferred to the appropriate 

sample containers. Samples for volatile analysis were collected as soon as possible from the 

middle of the backhoe bucket prior to mixing. 

Surface Soils 

Grab samples of surface soils were obtained by removing representative sections of soil from O to 2 

inches below ground surface. Vegetation was removed prior to sample collection . Surface soil 

samples were collected using a stainless steel trowel or scoop and a stainless steel bowl. VOC 

samples were placed in the VOA via ls before mixing the soil. The soi l was then mixed in the bowl 

and placed in the appropriate sample containers. 

2.2.4 Monitoring Well Installation 

The groundwater investigation program was designed to obtain background water quality data, to 

detennine groundwater flow direction, and to detennine if hazardous constituents are migrating 

from the site in the groundwater of the overburden aquifer. When required, the proposed locations 

of monitoring wells were changed based on the depth to groundwater and bedrock data obtained 

from the geophysical surveys . 

The program which was implemented was consistent with the USEPA Region IJ CERCLA QA 

Manual and the NYSDEC Technical and Administrative Guidance Manuals (T AGMS) regarding 

design, installation, development and co llection of groundwater samp les. Further, the program is in 

compliance with all requirements described in the NYSDEC, 6 NYCRR Part 360, Solid Waste 

Management Facilities Regulations, Section 360-2.11 , which details groundwater monitoring well 

requirements. 

The installation of each monitoring well began after the soi l boring was completed. The soil 

borings were advanced to split spoon or auger refusal , which for the purposes of this investigation 

defined the contact betv,een the overburden and the competent shale. During drilling, split spoon 

samples were collected continuously until spoon refusal using the method outlined in ASTM D-

1580-84 to observe and characterize the soil conditions and geology at the we ll location. Only one 

well was install ed in each boring. Once installation was begun. no breaks in the installation process 

were made until the well was grouted and the augers were removed. 
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These wells were screened from 3 feet above the water table (if space allowed) to the top of 

weathered or competent bedrock. Soil samples were collected as described in the soil boring 

program . The monitoring wells were constructed of new 2-inch schedule 40 PVC with a screen slot 

size of0.010" and threaded, flush joints. 

A coarse sand pack (#3 Q-Rock) was placed by a tremie pipe in the annular space between the well 

screen and the hollow stem auger. This sand pack did not extend more than 2 feet above the top, or 

6 inches below the bottom of the screen. A finer grained 6 inch sand pack (# I Q-Rock), was placed 

between the coarse sand pack and the bentonite seal to prevent infiltration of the bentonite into the 

coarse sand pack. A layer of bentonite pellets, ranging from 1.0 foot to 1.5 feet in thickness, was 

poured within the annular space to seal the well. The bentonite pellets were hydrated by pouring 

potable water into the annular space. After a one hour hydration period, the remaining annular 

space was completely filled with a lean cement grout containing at least 3% bentonite. The grout ..• 
mixture was placed in the annular space using a tremie pipe. Augers were removed as the grouting 

progressed to prevent caving. 

In untrafficked areas, we lls were protected with a steel casing, 4 inches in diameter. This protective 

steel casing extended at least 1.5 feet below the ground surface to prevent heaving by frost. The 

protective casing was held in place by a 2-foot square cement pad. Weep holes were drilled at the 

base of the protective casing above the cement col lar to allow for the drainage of water. The 

protective casing was installed with a locking cap and a weather resistan! padlock. In trafficked 

areas where the steel casing may be hit, a roadway box was installed . The protective casings were 

marked with the well number using metal stamps. The well number was also stamped on the 

roadway box cover. 

2.2.5 Monitoring Well Development 

Subsequent to the well installations, each monitoring well was developed to insure that a proper 

hydraulic connection existed between the well and the surrounding aquifer. 

The deve lopment of monitoring well s was performed at least 2 days after we ll installation and at 

least 7 days prior to the we ll sampling and monitoring activities. If the wells were s low to recharge 

due to the low permeabili ty of the formation , surging and overpumping were required to be 

performed numerous times on each well , with complete recharge between each episode. Every 
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SENECA - SIX AREAS OF CONCERN FINAL COMPLETION REPORT 

attempt was made to remove excessive turbidity from the wells because high turbidity can result in 

elevated metal concentrations detected in the groundwater. 

The criteria for determining if the well was properly developed was based upon the guidance 

provided by the NYSDEC TAGM #HWR-88-40 I 5. This guidance document specifies an upper 

level of allowable levels of turbidity in groundwater from monitoring wells which is considered 

acceptable for determining the water quality of metals in the aquifer. 

Development operations were performed until the following conditions were met: 

I . Water samples had the lowest possible NTUs 

2. The temperature, specific conductivity and pH of the well water varied by no more than I 0 

percent. 

The collection of representative groundwater samples is partially dependent upon the turbidity of 

the sample. Guidance provided by NYSDEC indicates that a valid sample is considered to be one 

that has a turbidity of less than 50 Nephelometric Turbidity Units (NTUs). 

Temperature and specific conductivity were measured in the field using a YSI model 33 SCT 

meter; pH was measured in the field using an Orion model 230A pH meter. A nephelometer was 

used to measure turbidity. The instruction manuals for these instruments were kept with the 

instrument in the field. 

The development procedure which was used for these wells reduced the turbidity of the water in the 

wells. For development of these wells, surging with a bailer for 5 to 60 minutes was performed and 

the water in the well was removed using a peristaltic pump at a rate of between 0.05 and 2.1 liters 

per minute. The surging was performed to remove any silt and clay "skin" that may have formed 

on the borehole wall during drilling. The relatively low flow rate water removal was performed to 

develop the well and surrounding formation by removing some silt and clay, while not creating an 

influx of large amounts of silt and clay, which are major components of the till. 

2.2.6 Groundwate·r Sampling 

Monitoring wells were sampled to eva luate the presence and extent of organic and inorganic 

chemical constituents present within the groundwater. 
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The wells were purged prior to sampling using a peristaltic pump with the dedicated Teflon tube 

that extended to the bottom of the well. A low flow purging method was implemented to obtain 

groundwater samples with the lowest possible turbidity values. Water levels in all monitoring wells 

were measured prior to the groundwater sample collection . 

Groundwater sampling was perfonned in three steps: (I) remove the silt, (2) purge the water 

standing in the well , and (3) sample the water. Each of these steps is described in the following 

sections . 

Silt Removal 

One day prior to sampling, the depth to groundwater was measured and recorded. A prev iously 

unused piece of3/8" OD Teflon tubing was installed in the well. The thickness of silt in the bottom 

of the well was detennined by measuring the depth to the top of the silt . If the thickness of silt was 

greater than I-inch, silt removal as described below was performed. If the thickness was less than 

I-inch, then no silt removal was necessary prior to the purging process . 

The Teflon tubing was connected to 1/4" Tygon tubing installed in the head of a peristaltic pump. 

Purging began with the bottom opening of the Teflon tube immediately above the si lt layer. The silt 

was slowly agitated with the tube so that the silt was disturbed, became suspended, and was 

collected by the tube (the purge water would become silt-laden and have a dark brown-gray color 

indicating that the silt was being removed) . An appropriate flow rate was used for the silt removal. 

If more force was required to adequately disturb the silt at the bottom of the we ll , a 

decontaminated one-inch stainless steel or Teflon bailer was slowly lowered to the bottom of the 

well to slowly agitate the silt whil e pumping. Silt removal was complete when the water was no 

longer si lt-laden and dark brown-gray in color. 

Monitoring Well Purging 

The monitoring we lls were purged prior to sampling using a peristaltic pump w ith a dedicated 

Teflon tube . Before purg ing, the depth to water was measured w ith a decontaminated electronic 

water level meter. The water level probe was left in the well so that the water leve l could be 

monitored continuously during purging. The purging process began with the open-end of the tube 

at least 6 inches from the bottom of the well. The purging flow rate was between 100 ml/m in and 

I 600 ml/min . The purge rate was set so that pumping the we ll to near dryness during purg ing was 

avoided and a lso so that the turbidity of the groundwater sample was less than 50 NTUs. If the 
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SENECA - SIX AREAS OF CONCERN FINAL COMPLETION REPORT 

water level fell below one half the static water column height, the purge rate was lowered to 

minimize the drawdown while still maintaining a practical purging rate. If the turbidity was greater 

than 50 NTUs, the purge rate was reduced to minimize the turbidity while maintaining a practical 

purging rate . 

The exact flow rate was determined using a plastic graduated beaker and was recorded on the 

sampling data sheet. The water was purged into a graduated 5-gallon bucket. After approximately 

one well volume was removed, the time, flow rate, depth to the bottom of the opening of the Teflon 

tube and the total volume of water removed was recorded on the sampling data sheet. A I-gallon 

plastic container was filled from the outlet side of the peristaltic pump and the temperature, 

turbidity, specific conductance, and pH were measured . For wells which were not purged to near 

dryness after one well volume had been removed, the Teflon tube was slowly raised to a point 

between the top of the well screen and the water surface. When two well volumes were removed, 

the required data (noted above) were again recorded on the data sheet. Purging of the well 

continued until three well volumes had been removed. After purging the third well volume, the 

required data (noted above) were again recorded . If necessary additional temperature, specific 

conductance, turbidity, and pH measurements were made on additional well volumes until their 

measurements stabilized (two successive measurements varying by less than 10% ). Moving the 

location of the tube from the screened interval to a point near the top of the water surface during 

purging ensured the removal of any stagnant water from the well prior to sampling. After removal 

of the necessary well volumes, the water level was measured in the well. If the well had recovered 

to 95% of the original static level , then sampling of the well was performed. If the 95% recovery 

had not been achieved after 3 hours, then the recovery requirement for the well was reduced to 85% 

water level recovery prior to sampling. 

For wells which were very slow to recharge, purging of groundwater, at the 100 ml/min flow rate, 

was continued until the well had been purged to near dryness (i.e. , when the water level was at 1 

foot above the bottom of the well) . Again the purging process began with the open end of the 

Teflon tube at the bottom of the well screen or at least 6 inches from the bottom of the well. The 

time, flow rate, depth to the bottom of the open tube, and total volume of water removed were 

recorded after purging the well to near dryness. The temperature, specific conductance and pH 

were also recorded immediately after purging the well to near dryness. The water level was 

monitored with an electronic water level meter during purging. After these procedures, the well 

was considered to have been purged enough to ensure that the subsequent water samples collected 

from the well would be representative of water from the aquifer. Once purged to near dryness, the 

well was allowed to recover to 95% of the original static level prior to sampling. If, however, the 
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well had not recharged to 95% after 3 hours then the recovery requirement for the well was reduced 

to 85% water level recovery prior to sampling. If the well had not recharged to 85% of the original 

static level after six hours then sampling of the well was begun as water was available for each 

parameter. 

Monitoring Well Sampling 

Prior to collecting the groundwater sample, the Teflon purging tube was removed from the well and 

placed into a clean plastic bag during sampling. To sample, a decontaminated bailer was lowered 

into the well at a rate of 1/2-inch/sec to minimize the disturbance of water and silt in the well. 

When the bailer had filled with water, it was removed at a rate of 1/2-inch/sec and the appropriate 

sample containers were filled. If during the sampling process the well was bailed to near dryness 

(i.e. , the bailer reaches the bottom of the well) sampling was stopped until the water level recharged 

to 85% of the original static level. If the water level had not recharged to 85% after 6 hours, 

sampling was continued the next day as water was available for each parameter. When sampling 

was complete, the dedicated Teflon tubing was returned to the well. 

Groundwater samples collected for volatile analyses were collected first , before any of the other 

parameters, in a manner that would minimize the loss of volatile compounds. Sampling for the 

remaining parameters was carried out in the following sequence: semivolatiles, metals, cyanide, 

explosives, pesticides/PCB, herbicides, total petroleum, hydrocarbons, nitrates, and radionuclides. 

Groundwater samples were collected with the required quality assurance/quality control (QA/QC) 

samples, then transmitted to the laboratory for chemical analysis in accordance with the Chemical 

Data Acquisition Plan (CDAP) . 

Depending upon the activities performed at the AOC and the constituents of concern, monitoring 

wells were sampled for most or all of the following parameters : 

1. Target Compound List (TCL) for Volatile Organic Compounds (VOC) by NYSDEC CLP 

2. TCL for Semivolatiles, Pesticides and Polychlorinated Biphenyls (SVOCs, Pesticides and 

PCBs); 

3. Target Analyte List (TAL) (Metals and Cyanide) 

4. Method 8150 (Herbicides) 

5. Method 8330 (Explosives) 

6. Method 418 .1 (Total Petroleum Hydrocarbons) 

7. Method 353.2 (Nitrates) 
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SENECA - SIX AREAS OF CONC ERN FINAL COMPLETION REPORT 

Two rounds of water level measurements were completed for the monitoring wells. The water 

level data were used to detennine the direction of groundwater flow within the glacial 

till/weathered shale aquifer. 

2.2.7 Surface Water and Sediment Sampling Procedures 

Surface water samples were collected by immersing a clean glass sample bottle without 

preservatives into the surface water body. The sample was then transferred to a pre-preserved 

sample bottle, if required. Temperature, conductivity, pH, and turbidity of surface water, were 

measured directly in the field with calibrated meters . The sample pH was measured with an Orion 

pH meter, Model SA230 or SA230A, conductivity and temperature were measured with a YSI 

Model 33 conductivity meter, and turbidity was measured with a Hach Portable Turbidimeter, 

Model 21 00p or Model 16800. 

Sediment samples were collected by scooping sediment into a decontaminated stainless steel bowl 

with a decontaminated trowel. Volatile Organic Compound samples were taken first, prior to any 

mixing of the sediments. Then, the bowl was refilled with additional sediment, if required, 

thoroughly mixed and the appropriate sample containers filled with sediment. 

2.3 SEAD 43-OLD MISSILE PROPELLANT TEST LAB 

SEAD 56-HERBICIDE/PESTICIDE STORAGE 

SEAD 69-BUILDING 606 DISPOSAL AREA 

Due to their respective association with Building 606, SEADs 43 , 56, and 69 were invest igated 

togeti1er as a whole . The historical nature of the activities which took place here, (propellant 

testing, herbic ide/pesticide storage, and process disposal), indicates that several potential 

migrational pathways were possible. Therefore, leaching to soil , and transport via groundwater 

flow and surface water runoff were considered as the primary migrational pathways at SEADs 43 , 

56, and 69 . 

2.3.1 Chemicals of Interest 

Chemicals of interest include VOC's, SYO's, pesticides/PCB's, heavy metals, cyanide, herbicides, 

nitrates, and exp los ives. 
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2.3.2 Media Investigated 

Geophysics 

Four (4) 115 foot long seismic refraction profiles were surveyed on 4 lines positioned along the 

outside boundary of SEAD-43 , 56 and 69. These seismic transect locations are shown in Figure 

2.3-1. Data from the survey were used to determine the direction of groundwater flow and to adjust 

monitoring well locations to assure that one monitoring well was installed upgradient and three (3) 

monitoring wells were installed downgradient of the SEADs. Additionally, data was used to 

delirteate disposal pit extents (SEAD-69) and identify metallic objects. 

EM-31 and GPR surveys were also performed to delineate the limits of the suspected disposal pits 

(SEAD-69) and to identify metallic anomalies of metallic origin at both SEAD-43, and 69. The 

electromagnetic data ~~s collected from a grid laid out across the two SEADs ( 43 , and 69) . The 

profiles were spaced at 20 foot intervals and EM-31 measurements were taken at 10 foot intervals 

along each profile. GPR data was collected along profiles spaced at 50 foot intervals. 

Supplemental GPR data were also collected over distinct EM-31 anomalies to provide a more 

defined characterization of the suspected metallic sources. The locations of the EM-31 and GPR 

profiles are shown in Figure 2.3-1. 

A total of ten ( I 0) soil borings were perfonned at SEADs-43, 56, and 69; three (3) borings at 

SEAD-56 and 69, and 4 borings at SEAD-43. The soil boring locations are shown in Figure 2.3-2 . 

A total thirty (30) samples from ten (10) soil borings were submitted for chemical analyses (Table 

2.3-1). Three (3 ) test pits were excavated at SEAD-69 over distinct geophysical anomalies and 

over areas with debris on the ground surface. The test pit locations are shown in Figure 2.3-2. The 

purpose of the test pits, specific to SEAD-69, was to visually identify the contents of the disposal 

area for Building 606, and therefore, no samples were taken. 

Groundwater 

Four ( 4) groundwater monitoring wells were installed at SEAD-43 , 56, and 69, inclusively, as 

shown in Figure 2.3-2. One monitoring well (MW43-1) was installed upgradient of SEAD-43, 56, 

and 69 to obtain background water quality data, while the remaining three monitoring wells were 

installed downgradient of the individual SEADs (SEAD-43 , 56, and 69) to detem1ine if hazardous 
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TABLE 2.3-1 
SEAD-43,56,69 SOIL BORING SAMPLING SUMMARY 

COMPLETION REPORT FOR SIX AREAS OF CONCERN 
SENECA ARMY DEPOT ACTIVITY 

BORING SAMPLE 
NUMBER NUMBER 

S843-1 S843-1-00 
S843 -1-03 
S843 -1-08 

S843-2 S843-2-00 
S843-2-03 
S843-2-06 

S843-3 S843-3-00 
S843-3-02 
S843-3-03 

S843-4 S843-4 .01 
S843-4 .02 
S843-4 .07 

S856-1 S856-1-00 
S856-1-03 
S856-1-07 

S856-2 S856-2-00 
S856-2-03 
S856-2-05 

S856-3 S856-3-00 
S856-3-04 
S856-3-08 

S869-1 S869-1-00 
S869-1-05 
S869-1-06 

S869-2 S869-2-01 
S869-2-04 
S869-2-07 

S869-3 S869-3 .01 
S869-3. 04 
S869-3 .06 

Notes: 

I) The sample number contains the sample location with a so il boring (S B) identifier. 
2) All SEAD-43.56.69 soil samples were chemically anal yzed for the fo llowing: volatile organics. 

semivolati le organics. pes ti cides/PCBs. metals, cyanide. explosives. nitrates and herbicides. 
3) A ll SEA D-43 soil samples were al so ana lyzed for TPH . 
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SAMPLE 
DEPTH 

0-2" 
4-5' 

14-16' 
0-2" 
4-6' 

10- 12' 
0-2" 
2-4 ' 

4-5 .5' 
12- 18" 

2-4' 
12- 14' 
0-2" 
4-6' 

12- 13' 
0-2" 
4-6' 
8-10' 
0-2" 
6-8' 

14-1 6' 
0-2" 
8-10' 
10-12' 
0-2" 
6-8' 

12-14' 
0-2" 
6-8' 

10-1 2' 
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constituents have migrated from the respective areas and to further determine the direction of 

groundwater flow. The presumed direction of groundwater flow at SEAD-43, 56 and 69 was to the 

southwest. The geophysical survey showed the direction to be more to the west-southwest. 

Adjustments to the monitoring well locations were based upon the seismic survey interpretation. 

Specifically, the upgradient monitoring well was placed on the eastern boundary of SEAD-43, 56, 

and 69 and the three downgradient monitoring wells were placed in a linear fashion along the 

southwestern side of each potentially contaminated area of SEAD-43, 56, and 69. 

One (1) monitoring we! I was constructed at each designated location and was screened over the 

entire thickhess of the aquifer above competent bedrock. Following installation and development, 

one groundwater sample was collected from each well and submitted for chemical analyses. 

Sediment/Surface Water "' 

A total of five (5) surface water and sediment samples were collected from SEAD-43, 56 and 69. 

The sampling locations are shown in Figure 2.3-2. The five (5) samples were collected along the 

various drainage swales running amongst SEAD-43, 56 and 69. Of these samples, one was 

collected from the drainage swale located upgradient of the site, two were taken downgradient of 

SEADs 43 and 56 following both possible drainage directions (northwest and southwest). The final 

sample was collected downgradient of the suspected disposal area for Building 606 (SEAD-69). 

All surface water and sediment samples were submitted for chemical analyses. 

2.3.3 Analvtical Program 

A total of thirty (30) soil samples, three (3) groundwater samples, and five (5) surface water and 

sediment samples were collected from SEAD-43, 56, and 69 for chemical analysis . All of the 

samples were analyzed for TCL VOCs, SVOCs, Pesticides/PCBs, T AL metals, and cyanide 

according to the NYSDEC CLP SOW, explosives by Method 8330, herbicides by Method 8150, 

and nitrates by Method 353.2. 

2.4 SEAD 44A-QA TEST LABORATORY 

The quality assurance test lab (SEAD-44A) was used for the testing of various pyrotechnics, firing 

devices, and specifically, CS grenades. The detonation of land mines occurred in aboveground 

bermed areas. Any potential for contamination, given the varying topography and hi storical site 

activities, could result from rainfall run-off over these berms as well as direct contact to nearby 
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SENECA - SIX AREAS OF CONCERN FINAL COMPLETION REPORT 

surface water and soils. Therefore, the contaminant transport media for the chemicals of concern at 

SEAD-44A included soil , surface water, and groundwater. The groundwater classification in the 

area is GA, meaning that it is suitable for human consumption. However, no drinking water wells 

are known to exist at or near the area influenced by SEAD-44A. 

2.4.1 Chemicals of Interest 

Chemicals of interest include VOCs, SVOCs, explosives, nitrates, and heavy metals. 

2.4.2 Media Investigated 

A total of nine (9) berm excavations were performed at three berms; three (3) samples were taken ... 
from each berm. The sampling locations are shown in Figure 2.4-1. The soil samples were 

collected with the use of a backhoe from a mid-depth locality within each of the three berms 

investigated. 

Two (2) surface soil samples were collected at various points around each of the three berms from a 

depth of 0-2" . All surface soil samples were submitted for the chemical analyses (Table 2.4-1). 

Groundwater 

Three (3) groundwater monitoring wells were installed at SEAD-44A as shown in Figure 2.4.1. 

One monitoring well (MW44A-1) was installed upgradient of the AOC to obtain background water 

quality data, while the remaining two monitoring wells were installed downgradient of specific 

berms to determine if hazardous constituents have migrated from a specific benn and to determine 

the direction of groundwater flow. The presumed direction of groundwater flow was to the 

southwest. 

One monitoring well was constructed at each location and was screened over the entire thickness of 

the aquifer above competent bedrock. Following installation and development, one groundwater 

sample was collected from each well and tested for the parameters listed in Section 2. 8.3. 
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TABLE 2.4-1 
SEAD-44A SOIL SAMPLING SUMMARY 

COMPLETIO ' REPORT FOR SIX AREAS OF CONCERN 
SENECA ARMY DEPOT ACTIVITY 

SURFACE SOILS 
SAMPLE SAMPLE 
NUMBER DEPTH 

SS44A- I 0-2" 
SS44A-2 0-2" 
SS44A-3 0-2" 
SS44A-4 0-2" 
SS44A-5 0-2" 
SS44A-6 0-2" 

TEST PITS 
SAMPLE SAMPLE 
NUMBER DEPTH 

TP44A- I 3' 
TP44A-2 3' 
TP44A-3 3' 
TP44A-4 3' 
TP44A-5 3' 
TP44A-6 3' 
TP44A-7 3' 
TP44A-8 7' 
TP44A-9 3' 

I) The sample number contains the sample loca1ion \\ith a surface soi l (SS). or test pit (TP) identifier 

2) All SEAD-44:\ soil samples \\ere chemically analyzed for the following vola1ile organics, semivolatile 

organics. pesticides\PCBs. metals . cyanide. e'-:plosh es. and nitrates 
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SENECA - SIX AREAS OF CONCERN FINAL COMPLETION REPORT 

2.5.2 Media Investigated 

Geophysics 

Four (4) 115 foot long seismic refraction profiles were surveyed on 4 lines positioned along each 

boundary of SEAD-44B. The seismic refraction transect locations are shown in Figure 2.5-1. Data 

from the survey were used to determine the direction of groundwater flow and to adjust the 

monitoring well locations to assure that one monitoring well was installed upgradient and two 

monitoring wells were installed downgradient of SEAD-44B. 

Soils 

Three (3) surface soil samples were collected from a depth of 0-2" . One sample was collected to 

the west (downgradient) of the concrete pad and flag pole. A second sample was collected in the 

southwestern portion of SEAD-44B, immediately downgradient of several small piles observed on 

the ground surface. The last sample was collected to the west (downgradient) of the dilapidated 

metal shed . All surface soil samples were submitted for the chemical analyses (Table 2.5-1). 

Groundwater 

Three (3) groundwater monitoring wells were installed at SEAD-44B as shown in Figure 2.5.2. 

One monitoring well (MW44B-1) was installed upgradient of SEAD-44B. east of Brady Road, to 

obtain background water quality data. The two remaining monitoring wells were :(lstalled 

downgradient of the concrete slab and the dilapidated metal shed along the western boundary of 

SEAD-44B to determine if hazardous constituents have migrated from SEAD-44L and to 

detennine the direction of groundwater flow. The presumed direction of groundwater, based llpon 

the seismic refraction survey, was to the southwest. 

One monitoring well was installed at each location and was screened over the entire thickness of 

the aquifer above competent bedrock. Following installation and development, one groundwater 

sample was collected from each well and submitted for chemical analyses. 
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Notes 

TABLE 2.5-1 
SEAD-44B SURFACE SOIL SAMPLING SUMMARY 

COMPLETION REPORT FOR SIX AREAS OF CONCERN 
SENECA ARMY DEPOT 

SAMPLE 
NUMBER 

S544B-l 
5S44B-2 
5S44B-3 

SAMPLE 
DEPTH 

0-2" 
0-2" 
0-2" 

I) The sample num ber contains the sample location wi th a surface soil (SS) identifier 

2) All SEAD-448 soil samples were chemicall y ana lyzed for 1he following . vo lati le o rganics, semi volatile 

organics. pesticides\PCBs, metals, cyanide, explosives. and nitrates 
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SENECA - SIX AREAS OF CONCERN FINAL COMPLETION REPORT 

Surface Water and Sediment 

Two (2) surface water and sediment samples were collected from SEAD-44B. The sampling 

locations are shown on Figure 2.5-2. Each of the two samples were located within a drainage ditch 

which runs parallel to Brady Road along the eastern boundary of SEAD-44B. 

2.5.3 Analytical Program 

A total of three (3) soil samples, three (3) groundwater samples, and two (2) surface water and 

sediment samples were collected from SEAD-44B for chemical analysis. All of the samples were 

analyzed for TCL, VOCs, SVOCs, Pesticides/PCBs, TAL metals, and cyanide according to the 

NYSDEC CLP SOW, explosives by Method 8330, and nitrates by Method 353.2. 

2.6 SEAD-52 - Ammunition Breakdown Area 

2.6.1 Chemicals of Interest 

The constituents of concern at SEAD-52 are explosives, heavy metals, and SVOCs. 

2.6.2 Chemical Analysis Results 

Geophysics 

A geophysical investigation was not performed at SEAD-52 . 

Soils 

A Limited Sampling Program was performed at SEAD-52 in December 1993 . A total of eighteen 

(18) surface soil samples were collected from a depth of O to 2" below ground surface and 

chemically analyzed for explosives by EPA Method 8330. The samples were collected from 

locations around Buildings 608 , 611 and 612 as shown in Figure 2.6-1. 

Bldg. 608 - Four surface soil samples, at 0-2" depth, were collected; one from each comer of 

the building. 
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SENECA - SIX AREAS OF CONCERN FINAL COMPLETION REPORT 

Bldg. 611 -

Bldg. 612 -

Groundwater 

Four surface soil samples, at 0-2" depth, were collected; one from each corner of 

the building. 

Ten surface soil samples, at 0-2" depth, were collected; one from each corner of 

the building, two from the long sides of the building, approximately 100 feet apart, 

and one from the middle of each of the shorter sides. 

Groundwater testing was not performed at SEAD-52 . 

Surface Water and Sediment 

Surface water and sediment testing were not performed at SEAD-52. 

2.6.3 Analytical Program 

The Limited Sampling Program at SEAD-52 consisted of surface soil sampling and chemical 

analyses for explosive compounds. No previous sampling data were avai lable for SEAD-52 prior 

to this sampling program . The results of the Limited Sampling Program at SEAD-52 were 

presented in the SWMU Classification Report (Parsons ES, September 1994 ). 

2.7 SEAD-62 - Nicotine Sulfate Disposal Area 

It is believed two drums containing nicotine sulfate were buried in the area between or surrounding 

Buildings 606 and 612 . SEAD-62 measures ,pproximately one-half mile by one-quarter mile and 

contains several drainage swales which flow to the west. There is also a marshy area located in the 

south central portion of the AOC. Because contaminants from these drums have the potential to be 

adsorbed into the soil , the primary migration pathways are expected to be transport in groundwater 

and leaching into the soil. 

2.7.1 Chemicals of Interest 

The primary chemicals of interest are VOCs, SY Os. Pest/PCBs, herbicides, and heavy metals. 
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SEN ECA - SIX AREAS OF CONCERN FINAL COMPLETION REPORT 

2.7.2 Media Investigated 

Geophysics 

Four 115 foot long seismic refraction profiles were surveyed along 4 lines positioned throughout 

the AOC. The seismic profile locations are shown in Figure 2.7-1. Data from the surveys were 

used in conjunction with those from the combined SEADs-43, 56, and 69 seismic refraction profiles 

to allow for a more comprehensive interpretation of groundwater flow direction for this area. 

An EM-31 ·survey was performed to determine the exact location of the suspected nicotine sulfate 

drums. The geophysical survey grid is shown in Figure 2.7-1. A grid of electromagnetic data was 

collected across the site. Survey profiles were spaced at 50 foot intervals and electromagnetic 

measurements were taken at tO foot intervals along each profile. 

EM-31 was the primary geophysical method of investigation at SEAD-62, however, a GPR survey 

was also performed to provide additional data in areas of elevated ground conductivity and to 

characterize the source of several electromagnetic anomalies. The GPR data were collected along 

the same lines as the EM-31 . A total of 73 ,600 feet of EM-31 data and 34,650 feet of GPR data 

were collected. 

Soils 

Three test pits were excavated at SEAD-62 . The test pi t locations are shown in Figure 2.7-2 . Two 

test pits were located over electromagnetic anomalies, each located within an area of elevated 

ground conductivity. The third excavation was located over an EM-31 anomaly situated along the 

western boundary the AOC. One soil sample was collected from each test pit (Table 2.7-1) and 

was submitted for chemical analyses. 

Groundwater 

Three groundwater monitoring wells were installed at SEAD 62 as shown in Figure 2.7-2. One 

monitoring well (MW62- l) · was installed upgradient of the two areas of high conductivity 

previously mentioned to obtain background water quality data . The remaining two wells, were 

installed adjacent to and downgradient of these areas of high conductivity to detennine if hazardous 

constituents were present and to detennine the direction of groundwater flow . The presumed 

direction of groundwater flow at this AOC was to the southwest, however, the geophysical survey 
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Notes : 

TABLE 2.7-1 
SEAD-62 TEST PIT SAMPLING SUMMARY 

COMPLETION REPORT FOR SIX AREAS OF CONCERN 
SENECA ARMY DEPOT 

TE5'T PIT 
NUMBER 

TP62-I 
TP62-2 
TP62-3 

SAMPLE 
NUMBER 

TP62-I 
TP62-2 
TP62-3 

SAMPLE 
DEPTH 

0-6" 
3' 

2' 

I ) The sample number contains the sample location with a test pit (TP) identifier. 

2) All SEAD-62 so il samples \\'ere chemically analyzed for the following: vo latile organics. se mi vo lati le 

organics, pesticides/PCBs, metals, cyanide. and herbicides. 
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SENECA - SIX AREAS OF CONCERN FINAL COMPLETION REPORT 

showed the direction to be more to the west. The relocation of these monitoring wells was based 

upon the results of the seismic survey, to assure the wells were placed in the proper upgradient and 

downgradient locations. 

One monitoring well was constructed at each designated location and was screened over the entire 

thickness of the aquifer above competent bedrock. Following installation and development, one 

groundwater sample was collected from each well and submitted for chemical analyses. 

2.7.3 Analytical Program 

A total of 3 soil samples and 3 groundwater samples were collected from SEAD 62 for chemical 

analysis . All the samples were analyzed for the following: TCL VOCs, SVOs, and Pesticides/PCBs 

and T AL Metals and Cyanide according to the NYSDEC CLP SOW, and herbicides by Method 

8150. 

2.8 SEAD-120B - Ovid Road Small Arms Range 

The small arms range near Ovid road was identified as a potential site during the preparation of the 

EBS. Activities that were suspected to have occurred at this site included the firing of small caliber 

ammunition into a berm. Following the identification of the site, Parsons ES was tasked with 

collecting soil samples at locations adjacent to surrounding the benn . This data was collected to 

detennine the potential impacts that may be present at this site. 

2.8.1 Chemicals of Interest 

The primary chemicals of interest are SVOCs, metals, and explosives. 

2.8.2 Media Investigated 

Geophysics 

Geophysics were not performed at SEAD-1 20B . 
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Soils 

A total of six soil samples were collected at locations behind each of the target locations within the 

berm (Figure 2.8-1) . The samples were collected at locations immediately behind the target posts; 

these locations are believed to be the impact points for the shots. 

Groundwater 

Groundwater testing was not performed at SEAD-120B. 

Surface Water and Sediment 

Surface water and sediment were not sampled at SEAD- I 20B. 

2.8.3 Analytical Program 

A lim ited sampling and ana lys is program was designed for SEAD-120B in order to provide the 

initial data for confirmation of potential concerns raised during the EBS . A ll the samples were 

analyzed for the following: SVOCs, metals, and explosives according to NYSDEC CLP SOW. A ll 

of the samples were analyzed and compared to NYSDEC TAG Ms. 

p :\p it\pro jec ts\seneca\prison\sect ions\fi nal\sect ion2. doc Apri l 200 1 

Page 2-37 



0 

~) 



SITE 120B 

r··-·· -··-·· ··-·· 7 
■ ■ 

■ ~----\ I 
■ 

I / ) ■ 
■ / ./" 

I 
■ SOIL BERM 

/ ■ 

/ _.r~-2 I 
■ / --~OB-1 
■ 

I I 

■ 

\ 

■ I '-/ I 7120B-3 
■ 
■ • I )._ 

-··-··_J 
■ \_~ 

L .. ~.·-·· I I! 

DIRT ROAD 

LEGEND: 

-TP120A-1 TEST PIT 

• ARGET MOUNTING 
~RAYE SUPPORT POST ' 

BFl DEFINmONS BRAC PARCEL LA 

uw STORAGE CISP0SM.. B(2)PS [~ ~w ~OMfJ.c'f STOR.1G£ I c- ~'. ~==-
PNIC!l.><IIIOOI s 

1 IABEl DEFINITION CERCLA ISSUE /OUAl IFIEO . 

0 so 

SCALE : 1' 50' 

~ PAASCN■ NG SCI.NC■, INC. 
I PAR90NS ■NGIN■IIRI 

_::.-r1PRMcr nrL, EPOT ACTIVITY 
SENECA M~l;i~;~N DREPORT FONR 

C~X AREAS OF CONCER 

::,· EIIVl:lONIIENTAL ENC[l(&ERJNC C-9 /:i°&o2e-OIOOl 

FIGURE 2 -8 - 1 EBS 
LOCATIONS AT 

FEATURES AND SAMPLE ARMS RANGE 
SITE OVID ROAD SMALL c._--., SITE 1208 ,A 





SENECA - SIX AREAS OF CONCERN FINAL COMPLETION REPORT 

3.0 

3.1 

3.1.1 

GEOLOGICAL, GEOPHYSICAL, AND HYDROLOGICAL SETTING 

SEAD-43: OLD MISSILE PROPELLENT TEST LAB (BLDG. 606) 

SEAD-56: HERBICIDE/PESTICIDE STORAGE 

SEAD-69: BUILDING 606 DISPOSAL AREA 

Site Geology 

Fill material , till, weathered dark gray shale, and competent gray-black shale were the four major 

geologic units encountered at the fourteen overburden borings drilled at SEADs-43 , 56, and 69. 

The till was stratigraphically above the weathered shale, which overlaid competent shale. At most 

of the boring locations, a topsoil horizon was present within 1 foot of the ground surface. The 

depths of the borings at SEADs-43 , 56, and 69 were between 13.4 and 19.5 feet below grade . .. 
The till was light brown or olive gray si lt, very fine sand, and clay, with minor components of gray

black shale fragments . At some locat ions, larger shale fragments (rip-up clasts) were observed at 

the top of the weathered shale unit. At all soil borings within SEAD-56, there was evidence of 

disturbed soi l. At SB56-1 , SB56-2 and SB56-3 , fill material was encountered to 5.8 feet, 3.8 feet, 

and 0.9 feet below grade, respectively. 

At all borings except SB43-4, the contact between the overburden till and the bedrock was 

characterized by a transitional weathered shale. At approximately half of the boring locations, the 

top of the weathered shale was marked by interbedding of till and weathered shale. At the 

remaining boring locations, the contact between till and weathered shale was distinct with no 

interbedciing. At SB43-4, no weathered sha le was observed, the till directly overlaid competent 

bedrock . 

Competent dark gray to black shale was only observed at two soil boring locations, MW43-2 ( 18 .0 

feet below grade) and SB56-I (14.0 feet below grade). Competent bedrock was, however, 

encountered at six other boring locations where it was inferred from the point of auger refusa l. The 

remaining six borings were terminated in the weathered shale at the point of spoon refusa l. 

Specific information for each boring is li sted below. 

p: Ip it Ip ro j e c ts \se nee a \pr ison \sec tions\ tin a I \section 3. doc April 200 1 

Page 3-1 



) 



SENECA - SIX AREAS OF CONCERN FINAL COMPLETION REPORT 

Depth to Thickness of Depth to 

Bottom of Weathered Depth to Bottom of 

Boring Overburden Shale Bedrock Boring 

Location (feet) (feet) (feet) (feet) 

MW43-l 9.6 5.4 15 .0 15 .0 

MW43-2 8.8 9.2 18.0 I 8.4 

MW43-3 11.0 7.8 18.8 18.8 

MW43-4 10.8 2.6 13.4 13.4 

SB43-l 16.0 ND ND 16.4 

SB43-2 13 .5 4.0 17.5 17.5 

SB43-3 12.6 ND ND 14.3 

SB43-4 13.4 0 13.4 13.4 

SB56-l 13.0 1.0 14.0 15.0 

SB56-2 13 .6 ND ND 15. l 

SB56-3 12 .5 ND ND 16.6 

SB69-l 8.6 7.4 16.0 16.0 

SB69-2 12.0 ND ND 19. l 

SB69-3 12.7 ND ND 19.5 

ND= Not Determined 

3.1.2 Geophvsics 

3.1.2.1 Seismic Survey 

The results of the seismic refraction survey conducted at SEADs 43 ,56, and 69 are shown in Table 

3.1-1. The se ismic refraction results indicated that 4.9 to 6.6 feet of unconsolidated overburden 

(1 ,000 ft. /sec.) overlaid bedrock (8,500 to 10,700 ft. /sec.). Saturated overburden was not detected 

by the seismic survey. Due to inherent limitations of the seism ic refraction method, a thin layer of 
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SENECA - SIX AREAS OF CONCERN FfNAL COMPLETION REPORT 

TABLE 3.1-1 
SEAD-43,56, and 69 

RESULTS OF SEISMIC REFRACTION SURVEY 

Water Table Bedrock 

Profile Distance I Ground 
Elevation2 Depth Elevation2 Depth Elevation2 

P l 2.5 112.4 6.6 105.8 
57.5 11 3.4 5.8 107.6 

11 2.5 11 4.0 5.9 108.1 

P2 2.5 116.0 5.3 110.7 
57.5 116.3 5.3 111 .0 

11 2.50 116.7 5.6 11 I. I 

P3 2.5 116.1 5.6 110.5 
57.5 11 7.2 6.3 110.9 

11 2.5 11 7.9 6.6 111 .3 

P4 2.5 121.3 6.0 11 5.3 
57.5 120.4 4.9 11 5.5 

11 2.5 120.3 5.3 115.0 

I All distances are in feet along the axis of the seismic profi le and were measured from geophone # I of each 
profil e. 

2AII elevations are relative to an arbitrary datum established at geophone #24 of the SEAD-44B seismic 
profil e P4. 

NOTE: Due to inherent limitations of the seismic refraction method, a thin layer of saturated overburden 
(less than 2 feet) overlying the bedrock surface would be undetectable. 
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SENECA - SIX ARE AS OF CONCERN FINAL COMPLETION REPORT 

saturated overburden ( <2 feet) overlying the bedrock surface would be undetectable . 

Bedrock velocities of 8,500 and 9,000 ft.h,ec. , detected beneath profiles P3 and P4, respectively, 

indicated that a layer of weathered bedrock, having a thickness of 20 feet or more, was present 

above competent bedrock in the areas of these two profiles. 

3.1.2.2 EM-31 Survey 

Figure 3.1-1 shows the results of the apparent ground conductivity survey performed at SEADs 43 

and 69 . An area of elevated apparent ground conductivity is clearly evident in the southeastern 

portion of the EM grid. This area is situateC: immediately south and west of the mound presumably 

associated with the septic system being investigated as SEAD-43 . A second area of elevated 

ground conductivity was detected in the area of the drainage swale surrounding the 

pesticide/herbicide rinse pad. These areas of elevated apparent ground conductivity may be due to 

an increase in the clay content of the soils or to and increase in the content of dissolved solids in the 

ground water or soil moisture. Since the most conductive soils coincided with drainage swales 

along the access roads around SEAD 43, road salt should be considered a possible explanation for 

these increases in apparent ground conductivity. 

The apparent ground conductivity measured in the remaining areas of SEADs 43 and 69 showed a 

relatively featureless response with only 4 localized anomalies being detected. The eastern most of 

these anomalies (situated in the west-central portion of SEAD-69) was associated to metallic 

construction debris on the ground surface. Th is area was later identified by SEDA personnel as 

being the location of a small waste disposal trt nch which had been excavated and filled during the 

l 970's. The three remaining localized anomalies, as well as several low intensity anomalies 

detected in the southeastern comer of SEAD 69, were related to cultural effects. 

Figure 3.1-2 shows the results of the in-phase response survey performed at SEADs 43 and 69 . 

The results of the in-phase response survey showed a generally featureless response. Several 

isolated an om al ies were detected in the southern one half of the EM grid and were correlated to the 

cultural effects also observed in the apparent ground conductivity results. 
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SEN ECA - SIX AREAS OF CO CERN FINAL COMPLETION REPORT 

3.1.2.3 GPR Survey 

A GPR survey was conducted at SEAD-43 to characterize the suspected septic system associated 

with Building 606 and at SEAD-69 to identify areas which may have received wastes generated 

from the former activ ities conducted in Building 606. No evidence of disturbed soil was found at 

either SEAD-43 or SEAD-69. With the exception of the GPR data acquired over the disposal 

trench discussed in Section 3.1.2.2, no anomalies showing discontinuities in subsurface layers or 

characteristic reflections from buried wastes or objects were detected. 

Several small reflectors, presumably associated to buried pipes and/or conduits, were detected in 

the proximity of Building 606 . One of the reflectors was traced over a short distance from the 

southern wall of Building 606 towards the mound presumably associated with the septic system . It 

was hoped that this pipe/conduit would lead to the leach field of the septic system (or the mound 

presumably associated to it), however, ' asphalt and compacted soils to the south of the building 606 

completely attenuated all subsurface GPR signals. Further GPR investigation around the mound at 

SEAD-43 revealed one series of reflectors which could be associated to a buried pipe or conduit, 

however its axis was not in-line with that of the pipe or conduit traced from building 606. One 

localized reflector was detected 85 feet northwest of the mound at SEAD-43, and was found to be 

associated with a partially exposed buried concrete structure. A detailed GPR investigation in the 

area of this structure revealed several distinct reflectors at depths of 1.5 to 3 feet below grade. 

A series of GPR profiles acquired over the mound at SEAD 43 indicated the presence of several 

irregular shaped reflectors, vary ing frc,1,1 5 to 15 feet in length. These reflectors were located 

between 2.1 and 2.4 feet below the ground surface . A continuous reflector, at a depth of 4.3 feet, 

was detected over the entire length of the mound . The detection of this deeper reflector indicated 

that the shallower reflectors were defriitely non-metallic in nature and greatly reduced the 

probability that they were reflections from concrete structures. 

3.1.2.4 Test Pitting Program 

A total of three test pits were excavated in SEAD 69. Test pit TP69-3 was centered over the debris 

trench discussed in Section 3.1.2.2 . Test pits TP-69-1 and TP69-2 were centered over 2 small piles 

on the ground surface . 
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TOP 01' PVC 

I MONITORING I CASING 
WELL ELEVATION 

NUMBER (MSL) DATE 

MW43-1 765 . 96 3/20/94 I 

MW43-2 763.32 3/21/94 

MW43-3 762.20 I 3/ 18/94 

MW43-4 758. 10 I 3/19/94 I 

p \p11\protecls\seneca\pr,son\tables\TBL3-1-2 IJVK4 

TABLE 3. 1-2 
MON ITORING WELL WATER LEVEL SUMMARY - SEAD-43 

C' OjlllPLETION REPORT FOR SIX AREAS OF C'ONC'ERN 
SENEC' A ARMY DEPOT ACTIV ITY 

WELL DEVELOPMENT i SAMPLING 
DEPTH TO GROUNDWATER 

I 
DEPTH TO GROUNDWATER 

GROUNDWATER ELEVATION GROllNDW ATER ELEVATION 
TOC (FT) (MSL) DATE TOC(Fr) (MSL) 

I I I 2.46 763 .50 I 7/ 19/94 4.08 761.88 

2. 16 761 .16 I 7/19/94 2.98 760.34 

2.78 I 759.42 I 3/28/94 2.46 759. 74 

1.70 756.40 3/28/94 I 1.40 756.70 

WATER LEVEL MEASUREMENTS 
DEPTH TO GROUNDWATER 

GROUNDWATER ELEVATION 
DATE TOC(FT) (MSL) 

7/6/94 2.52 763.44 
7/25/94 4.68 761.28 

7/6/94 2.51 760.8 1 
7/25/94 3.59 759.73 

7/6/94 3.64 758.56 
7/25/94 4.93 757.27 

7/6/94 1.98 756.12 
7/25/94 3.08 755.02 
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SENECA - SIX AREAS OF CONCERN FINAL COMPLETION REPORT 

in the upper portion of the weathered shale. Recharge to the monitoring wells during sampling was 

good for MW43-l , MW43-3 , and MW43-4, but the recharge to MW43-2 was fair to poor. 

3.2 SEAD-44A: QUALITY ASSURANCE TEST LAB 

3.2.1 Site Geology 

Till and weathered dark gray shale were the two major geologic units present at the three 

overburden borings drilled at SEAD-44A. The till was stratigraphically above the weathered shale. 

Competen! sha le was not encountered at SEAD-44A. Topsoil was present at each of the borings 

within 1.2 feet of the surface. MW44A-1 and MW44A-3 were drilled to 10.6 and 13.5 feet below 

grade, respectively, and MW44A-2, which was located between the other two borings, was drilled 

to 30.1 feet below grade. 

The till was brown or gray silt and clay with minor components of very fine sand and gray-black 

shale fragments . Larger shale fragments (rip-up c lasts) were observed at MW44A-1 near the 

bottom of the boring. The till in the bottom eight feet of the boring at MW44A-2 contained an 

uncharacteristically large amount of shale fragments and the bottom 20 feet of the boring was 

unusually dense, suggesting that it belonged to the lodgement division of the til l unit. 

Competent sha le was not encountered at any of the borings at SEAD-44A, but weathered shale was 

encountered at all of the borings. The top of the weathered shale interval at MW44A- l was 

determined at 6.3 feet below grade, the point at which ti ll and weathered shale became interbedded. 

The boring wast -minated at spoon refusal (10.9 feet below grade) after drilling through 4.6 feet 

of the weathered shale. At the MW44A-2 soil boring, the top of the weathered shale interval was 

determined at 27 .0 feet below grade, the point at which till and weathered shale became 

interbedded . The br1ring at MW44A-2 was terminated 30 .1 feet below grade. At MW44A-3 , a 

distinct till/weathered shale contact was observed at 10.9 feet be low grade, however, but due to 

poor recovery, on ly 0.1 foot of the weathered shale was observed. MW44A-3 was terminated at 

spoon refusal ( 13 .5 feet below grade) . 

The unusual depth of MW44A-2 and the abundance of shale fragments in the till unit at this 

location suggests that it was located directly on a fracture zone in the bedrock. Local bedrock lows 

usually result from fractures , and the increased content of shale fragments could result from the 
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SENECA • SIX AREAS OF CONCERN FINAL COMPLETION REPORT 

glacial re-working of the fault gouge created during the fracture event. 

3.2.2 Site Hydrology and Hydrogeology 

Surface water flow at SEAD-44A is to the west and is controlled by shallow ditches along both 

sides of the east-west running dirt road in the center of SEAD-44A. A small sustained stream 

enters the southeastern corner of SEAD-44A and flows to the west along the southern edge of the 

site. This stream channels much of the flow from the southern half of SEAD-44A. 

The groundwater flow direction in the overburden aquifer at SEAD-44A was toward the west, 

based on groundwater elevations measured in two monitoring wells at SEAD-44A, one monitoring 

well from SEAD-64C, and one monitoring well from SEAD-62 on July 25 , 1994 (Table 3.2-1 and 

Figure 3.2-1). Water levels measured in MW44A-2 suggest an anomalous low in the water table in 

the immediate vicinity of MW44A-2. The reason for this anomaly is uncertain, but due to the 

unusual density of the soil in the bottom portion of the boring, it is probable that the soils where the 

monitoring well was installed were relatively impermeable and the water levels that were measured 

in the well were not in equilibrium with the local water table. 

The distribution of ground water in the aquifer was characterized by moist to saturated till directly 

overlying the weathered shale, and the till/weathered shale contact tended to be dry to moist in each 

of the borings. Recharge to the monitoring wells during sampling was good at MW44A-1 and 

MW44A-3 , but fair to poor at MW44A-2 . 

3.3 SEAD-44B: QUALITY ASSURANCE TEST LABORATORY 

3.3.1 Site Geology 

Till, weathered dark gray shale, and competent gray-black sha le were the three major geologic units 

encountered at three overburden borings drilled at SEAD-44B. The till was stratigraphical ly above 

the weathered shale, which overlaid competent shale. In each of the borings, a topsoil horizon was 

present within 1.5 feet of the ground surface . The depths of the borings at SEAD-44B were up to 

14.85 feet below grade. 
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TOP OF PVC 
MON ITORING I CASING 

WELL 

I 
ELEVATION 

NUMBER (MSL) DATE 

MW44A- I 753 .77 3/5/94 I 

MW44A-2 I 751.71 I 6/20/94 I 

MW44A-3 749 .81 I 6/20/94 I 

MW64C-6 754 .57 I 

p \pd\pf0Jects\seneca\pnson\lables\TBl3•2• 1 WK4 

TABLE 3.2- 1 
MONITORING WELL WATER LEVEL SUMMARY - SEAD-44A 

COMPI:.FTION REPORT FOR SIX AREAS or CONC ERN 
SENECA ARMY DEPOT ACTIVITY 

WELL DEVELOPMENT SAMPLING 
DEPTH TO GROUNDW.A.TER DEPTH TO GROUNDWATER 

GROUNDWATER ELEVATION GROUNDWATER ELEVATION 
TOC (FT) (MSL) DATE TOC (FT) (MSL) 

2.12 I 751.65 7/12/94 I 2.92 I 750 .85 

15 .68 I 736 .03 I 7/ 12/94 I 15 .08 736.63 

3.72 I 746 .09 7/ 12/94 I 3.76 I 746 .05 

I I 

WATER LEVEL MEASUREMENTS 
DEPTH TO GROUNDWATER 

GROUNDWATER ELEVATION 
DATE TOC (FT) (MSL) 

7/6/94 2.03 751 .74 
7/25/94 3. 55 750 .22 

I 7/6/94 16.55 735 . 16 
7/25/94 15.08 736.63 

7/6/94 2 .90 746.91 
7/25/94 4.46 745 .35 

7/25/95 4 .17 750.40 
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SENECA - SIX AREAS OF CONCERN FINAL COMPLETION REPORT 

The till was light brown or gray-brown si lt and c lay with minor components of gray-black shale 

fragments. Larger shale fragments (rip-up clasts) were observed at MW44B-2 and MW44B-3 near 

the till-weathered shale contact. Oxidation was observed in the upper portion of the till strata as 

well as the upper portion of the weathered shale. 

The contact between the overburden and the bedrock at each boring location was characterized by 

weathered shale. The contact between overburden till and weathered shale at MW44B- l was 

distinct with no interlayering of till and weathered shale. The top of the weathered shale was 

encountered at 8.4 feet below grade at MW44B-l , and continued for 3.75 feet to the point of auger 

refusal. The top of the weathered shale interval at the soil borings MW44B-2 and MW44B-3 was 

determined-by the first appearance of interbedded till and weathered shale. The weathered shale 

was first encountered at a depth of 10.2 feet at MW44B-2, anri continued for 2.3 feet before 

competent bedrock was encountered. At MW44B-3 , the top of the weathered shale was observed at 

9.0 feet below grade and continued for 5.7 feet before competent bedrock was encountered. 

Competent shale was not encountered at MW44B- I . Competent gray-black shale was observed in 

split spoon samples at MW44B-2 and MW44B-3 at depths of 12.2 feet and 14.7 feet below grade, 

respectively. 

3.3.2 Geophysics 

3.3.2.1 Seismic Survey 

The results of the seismic refraction survey conducted at SEAD 448 ar·: shown in Table 3.3-1. The 

seismic refraction profiles detected 11 to 18 feet of unconsolidated overburden (1 ,150 to 3,400 

ft./sec.) overlying bedrock ( I 0,500 to 12,600 ft. /sec.). In particulai , the unconsolidated material 

included loose, unsaturated overburden (I , 150 to 1,180 ft. /sec .) and compacted, unsaturated 

overburden (3 ,000 to 3,400 ft./sec .). Saturated overburden was not detected by the seism ic 

refraction method used at SEAD 44B. Due to inherent limitations of the seismic refraction method, 

a thin layer of saturated overburden (<2 feet) overlying the bedrock surface would be undetectable. 
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TOP OF PVC 
MONITORING I CASING 

WELL ELEVATION 
NUMBER (MSL) DATE 

I 
MW448-1 746.66 4/l /94 ' 

MW448-2 742.57 3/ \5 /94 

MW448-3 743.08 3/22/94 

p \pir\projects\seneca\prison\tables\TBL3-3-2.WK4 

TABLE 3.3-2 
MONITOR ING WELL WATER LEVEL SUMMARY -SEAD-448 

COMPLETION REPORT FOR SIX AREAS OF CONCERN 
SENECA ARMY DEPOT ACTIVITY 

WELL DEVELOPMENT SA MPLING 
DEPTH TO GROUNDWATER DEPTH TO GROUNDWATER 

GROUNDWATER ELEVATION GROUNDWATER ELEVATION 
TOC (FT) (MSL) DATE TOC (FT) (MSL) 

I 

I 1.85 744 .8 1 7/ 12/94 I 3.58 743.08 

1.14 741.43 7/29/94 1.38 741. 19 

1. 72 741.36 7/12/94 3.83 739. 25 

WATER LEVEL MEASUREMENTS 
DEPTH TO GROUNDWATER 

GROUNDWATER ELEVATION 
DATE TOC (FT) (MSL) 

7/6/94 2.56 744.10 
7/25/94 5.06 741.60 

7/6/94 2.53 739.98 
7/25/94 4.23 738.28 

7/6/94 2.86 740.22 
7/25/94 4.59 738.49 

Page 1 of 1 
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SENECA - SIX AREAS OF CONCERN FINAL COMPLETION REPORT 

Surface water runoff from Building 608 is to the north and east and is likely to be captured by a 

north-south trending drainage ditch which flows north and by the north-south trending drainage 

ditch located to the east of Buildings 608, 610, and 611. This ditch flows south and intersects a 

drainage ditch which parallels Brady Road. Surface water runoff from Building 610 is to the east 

into the eastern drainage ditch . The mounded areas located adjacent to Buildings 608 and 610 

prevent flow from the building areas to the west. 

Surface water runoff from Building 611 is to the west and south into the drainage ditch paralleling 

Brady Roa~. 

3.5 SEAD-62 NICOTINE SULFATE DISPOSAL AREA ., 

3.5.1 Site Geology 

Based on the results of the drilling program, till and calcareous shale are the two major types of 

geologic materials present on-site. The till lies stratigraph ically above the shale. At all three soil 

boring locations, a thin soil horizon was present within 0.9 foot of the ground surface. The depths 

of the borings at this site were up to 18.3 feet below the ground surface. 

The till is light brown and composed of silt and very fine sand, with little clay, and little gray to 

dark gray shale fragments (up to 1-inch in diameter); however, large shale fragments (rip-up clasts) 

were observed near the till-weathered shale contact. Areas of oxidized till were noted in the middle 

to upper portions of the till strata. 

Competent, calcareous dark gray shale was encountered at depths between approximately 6.2 and 

9.8 feet below the ground surface. The elevations of the competent bedrock determined during 

drilling and seismic programs indicate that the shale slopes to the west, mimicking the land surface. 

One of the three soil borings (MW62-3) revealed a 3.5 foot thick layer of weathered shale 

overlying competent shale bedrock. 
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SENECA - SIX AREAS OF CONCERN 

Profile Distance' 

Pl -5 

57.5 

120 

P2 -5 

120 

P3 -5 

57.5 

120 

P4 -5 

57 .5 

120 

TABLE 3.5-1 

SEAD-62 

Results of Seismic Refraction Survey 

Ground Water Table 

Elevation2 

Depth Elev2
. 

107.5 

106.6 

106.5 

102.1 

102.1 

108.6 

109.1 

109.6 

113 .5 

114.5 

115 .2 

FINAL COMPLETION REPORT 

Bedrock 

Depth Elev2
. 

9.3 98 .2 

10.5 96.1 

9.7 96.8 

5.5 96 .6 

4.0 98 .1 

11.1 97.5 

8.4 100.7 

9.2 100.4 

7.1 106.4 

6.8 107.7 

5.6 109.6 

1. All distances are in feet along the axis of each seismic profile and were measured from 

geophone #1 of each profile . 

2. All elevations are relative to an arbitrary datum established at geophone #24 of the 

SEAD-44B seismic profile P4 . 
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SENECA - SIX AREAS OF CONCERN FINAL COMPLETION REPORT 

coincided with a marshy area. All other conductivity anomalies detected in the EM-31 grid were 

attributed to cultural features. 

The in-phase response of the EM survey at SEAD-62 is shown in Figure 3.5-2 . Overall the site 

shows a generally featureless response. Two of the unknown localized anomalies as well as the 

three culverts mentioned above were apparent in the in-phase response data. No other anomalies 

were observed which could not be attributed to known cultural features. 

3.5.2.3 GPR Survey 

A GPR survey was conducted in all the zones of the EM grid where EM-31 anomalies of unknown 

origin were detected. Data quality was degraded in certain areas due to standing water in the 

marshy areas. The location of the GPR survey profiles are shown in Figure 2.7-1. No evidence of 

buried drums was found in any of these zones. 

Typical penetration depths of the radar signals were 3 to 5 feet. Within this depth range, no 

evidence of disturbed soils or burial pits was evident in the areas surveyed. 

3.5.2.4 Test Pitting Program 

Three test pits were excavated in SEAD-62. Two test pits were excavated in the field to the east of 

Building 612 (TP62- I and TP62-2), and the remaining test pit (TP62-3) was excavated in a dense ly 

vegetated area along the western boundary of SEAD-62. 

TP62-3 was excavated at the EM anomal y along the northwestern boundary cf SEAD-62. Metal 

strapping, 1.5 inches wide, and a 0.5 inch diameter metal rod were found at TP62-3 . A large 

quantity of deteriorated red brick was also unearthed along with several large bculders, typically 

one to two feet in diameter. 

Test pits TP62- I and TP62-2 were centered on EM anomalies at station 2 I 60E on LI 6 and station 

2050E on LI 4, respectively. Buried metallic objects were not encountered in either excavation . 

TP62-1 was advanced under a concrete slab measuring 9.4 feet long by 4.5 feet wide by 0.8 feet 

thick. A 1.2 foot diameter hole was located in the center of the concrete slab. Remnants of yellow 

paint were observed on the bottom surface of the slab. Native olive gray silt was encountered at a 
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SENECA • SIX AREAS OF CONCERN FINAL COMPLETION REPORT 

depth of I foot below the concrete slab, indicating that no previous excavation of the soils had 

occurred at this location. The excavation at TP62-2 revealed naturally layered soil to a depth of 4.2 

feet below grade, again showing no evidence of anthropomorphic intrusions. 

The excavated material was continuously screened for organic vapors and radioactivity with an 

OVM-580B and a Victoreen-190, respectively. No readings above background levels (0 ppm of 

organic vapors and 10-15 micro Rhems per hour of radiation) were observed during the excavation. 

3.5.3 Site Hydrology and Hydrogeology 

Surface water flow from precipitation events is controlled by local topography including a marshy 

area and two drainage swales (Figure 1.1-15). In the southeastern section of the site, surface water 

is be! ieved to drain into a marshy area. The surface water flow in the western portion of the site is 

believed to be partly controlled by a well defined intermittent drainage swale which originates in 

the central section of t!:ie site and flows westward along the northern perimeter of SEAD-60. A 

poorly defined drainage swale located approximately 400 feet south and parallel to the above 

mentioned drainage swale also collects surface water from the western portion of the SEAD-62. In 

addition, surface water accumu lates in topographically low-lying areas along the northern section 

of the site. 

The groundwater flow direction in the till/weathered shale aqui fer at SEAD-62 is to the west based 

on groundwater elevations measured in the three monitoring wells on July 25, 1994 (Table 3.5-2 

and Figure 3.5-3). Water was observed in drainage ditches where the· groundwater elevation 

contours are above the ground surface. The groundwater contours shown in this figure are in~..:nde_d 

to represent regional flow directions at the site. The groundwater contours established from the 

groundwater elevation survey were not altered to attempt to illustrate detailed flow near the 

drainage ditches. Recharge of water to the monitoring wel ls during sampling was generally p•Jor. 

Two of the three monitoring wells had slow recharge rates; the third monitoring well's recharge 

rate was good. 
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TOP OF PVC 
I MONITOR ING CASING 

I 
WELL 

I 
ELEVATION 

I 
NUMBER (MSL) DATE 

MW62-I 753.0 1 6/2 1/94 

MW62-2 749.46 . 7/5/94 

MW62-3 I 750.4 1 7/ 12/94 I 

p \pi f\pr o1ects\seneca\prison\tables\~nal\S062ELEV WK3 

TABLE 3.5-2 
MONITORING WELL WATER LEVEL SUMMARY - SEAD-62 

COMPLETION REPORT FOR SIX AREAS OF CONCERN 
SENECA ARMY DEPOT ACTIVITY 

WELL DEVELOPMENT SAMPLING 
DEPTIITO GROUNDWATER DEPTH TO I GROUNDWATER 

GROUNDWATER I ELl~VATION GROUNDWATER ELEVATION 
TOC(FT) 

I 
(MSL) DATE TOC (FT) (MSL) 

2.34 750.67 7/20/94 2.92 750.09 

1.9 I 747.56 7/20/94 2.7 1 746.75 

3.28 I 747.13 7/20/94 3.46 746.95 

DATE 

7/6/94. 
7/25/94 

7/25/94 

7/25/94 

WATER LEVEL M EASUREMENTS 

DEPTH TO I GROUNDWATER 
GROUNDWATER ELEV A T ION 

TOC (FT) (MSL) 

2.09 
5.32 

3.0 1 

4.14 

750.92 
747.69 

746.45 

746.27 
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SENECA - SIX AREAS OF CONCERN FINAL COMPLETION REPORT 

3.6 SEAD-120B 

3.6.1 Site Geology 

No soil borings were performed at this location. 

3.6.2 Test Pitting Program 

Three test pits were excavated at -SEAD-120B. Test pits TPl20B-l , TP120B-2, and TPl20B-3 

were excavated in the central, south-central, and north-central portions of the arcuate berm, 

respectively. Test pits were located behind target mounting posts (potential bullet impact area). 

The mound soils consisted of greenish brown silt and clay. Small arms bullets of various calibers 

were found lodged into the mound at each test pit site. Soil samples were collected where the most 

projectiles were found and from the zone directly below this location . 

The excavated material was continuously screened for organic vapors with an OVM-580B. No 

readings above background levels (0 ppm of organic vapors) were observed during the excavation. 
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SENECA - SIX AREAS OF CONCERN FINAL COMPLETION REPORT 

4.0 NATURE AND EXTENT OF CONTAMINATION 

This section discusses the results of the chemical analysis for each site. Data from each media (soil , 

groundwater, surface water, and sediment) were compared to available New York State and Federal 

standards, guidelines, and criteria. 

The criteria for soils were obtained from the NYSDEC Technical and Administrative Guidance 

Memorandum (TAGM) titled "Determination of Soil Cleanup Objectives and Cleanup Levels" 

(HWR-92-4046) issued in November 1992 and revised in January 1994. This document provides 

criteria for soil clean-up levels based on risks to human health. Although these criteria have not 

been promulgated, these criteria are useful guidelines for comparing on-site soil concentrations to 

determine if site conditions warrant further actions. 

For the metals in soil, the TAGM criteria is the greater of either a value or the SEDA background 

concentration . The site background values for metals in soi l are the 95th percentile of a background 

dataset that has been compiled from approximately 55 soil samples collected over several years of 

investigation . The T AGM guidelines were used for the following metals: arsenic, barium, 

beryllium, cadmium, cobalt, copper, lead, mercury, selenium, and vanadium . The SEDA 

background soi l concentrations were used for the following metals : aluminum, antimony, calcium, 

chromium, iron, magnesium, manganese, nickel , potassium, silver, sodium, thallium, and zinc. 

T AGM criteria are also available for groups of compounds that do not have a specific guideline: 

Maximum Concentration 

Total VOCs 
Total SVOs 
Individual SVOs 
Total Pesticides 

JO ppm 
500 ppm 
50 ppm 
10 ppm 

The groundwater criteria which were app lied to this Completion Report were the NYSDEC 

Ambient Water Quality Class GA Standards and Guidelines. 

The surface water criteria which were applied to this Completion Report were the NYSDEC 

Ambient Water Quality Class C Standards and Guidelines. 

Some NYSDEC criteria are based on the hardness of the surface water. The average water hardness 
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SENECA - SIX AREAS OF CONCERN FINAL COM PLETION REPORT 

for the SEDA site (217 mg/L) was calculated using data from two upstream surface water samples: 

232 mg/L at SW-801 from the Ash Landfill remedial investigation and 201 mg/Lat SW-196 from 

the OB Grounds remedial investigation . Hardness was used to calculate NYSDEC criteria for the 

following metals: cadmium, chromium, copper, lead, nickel, silver, and zinc. 

Sediment criteria were guidance values from the NYSDEC Bureau of Environmental Protection, 

Division of Fish and Wildlife. The most stringent of the sediment criteria for wildlife, human 

health, or for aquatic life were used as the criteria. All of these values were listed in the sediment 

data tables in this section. For metals, the criteria were the more stringent of the criteria for aquatic 

life or the Limit of Tolerance (LOT) values (listed in the same document as the criteria). 

The data tables included in this section list only those constituents which were detected in the 

samples from that AOC. The complete data tables, which include all constituents that were 

analyzed can be found in the following documents : Draft Final ESI Report - Eight Moderately Low 

Priority Areas of Concern, (December, 1995); Draft ESI Report - Seven Low Priority Areas of 

Concern (April , 1995); Draft Project Scoping Plan for Performing a CERCLA RI/FS at SEADs-52 

and-60 (January 1996); and the Draft Investigation of Environmental Baseline Survey of Non

Evaluated Sites (May, 1998). 

4.1 SEADs 43, 56 & 69 

4.1.1 Introduction 

A total of 30 surface and subsurface soil samples, 4 groundwater, 5 surface water and 5 sediment 

samples were collected at SEADs 43, 56 & 69. The following sections describe the nature and 

extent of contamination identified at SEADs-43 , 56 & 69. 

4.1.2 Soils 

The analytical results for the 30 surface and subsurface soil samples collected as part of the SEAD-

43 , 56 and 69 investigations are presented in Table 4.1-1. The following sections describe the 

nature and extent of contamination in SEAD 43 , 56 and 69 soils . The sample locations are shown 

in Figure 2.3-2 . 
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SENECA • SIX AREAS OF CONCERN FINAL COMPLETION REPORT 

4.1.2.1 Volatile Organic Compounds 

Five volatile organic compounds were detected in 10 of the 30 soil samples collected at SEADs 43 , 

56 and 69. All were found at concentrations which were at least an order of magnitude below their 

respective T AGM values. Four of the five volatile organic compounds detected (methylene 

chloride, acetone, chloroform, and toluene) are considered to be common laboratory contaminants. 

The fifth VOC detected, xylene, occurred in only three samples, and was found at a maximum 

concentration of 12 µg/kg in soil sample SB43-4.07. 

4.1.2.2 Semivolatile Organic Compounds 

A total of21 semivolatile organic compounds were found at varying concentrations in the soil 

samples collected at SEAD-43, 56 and 69. Only 6 PAH compounds, benzo(a)anthracene, chrysene, 

benzo(a)pyrene, dibenz(a,h)anthracene, benzo(b)fluoranthene, and benzo(k)fluoranthene, were 

found at concentrations which exceed their respective TAGM values. All of the T AGM 

exceedances for these compounds were in soil samples SB43-3-00, SB43-4.01 and SB43-4.02. The 

highest concentrations of the PAHs found above TAGM values, as well as the highest 

concentrations for 12 of the 15 remaining SVOs detected at SEADs 43 , 56, and 69, were found in 

soil sample SB43-4.02. Figure 4.1-1 shows the distribution of PAHs in surface soils based upon 

the analytical results from the ESI conducted at this site. 

4.1.2.3 Pesticides and PCBs 

Two .pesticides (endosulfan I and alpha-chlordane) were detected in 2 of the soil samples collected 

at SEAD-43, 56 and 69. Endosulfan I was found in sample SB-43-3.00 and was reported at a 

concentration of 1.2 µg/kg (the TAGM value for endosulfan I in soil is 900 µg/kg). Alpha

Chlordane was found in sample SB43-4 .0 I at a concentration of 2.4 µg/kg , (the T AGM value for 

alpha-chlordane is 540 µg/kg). 

4.1.2.4 Herbicides 

Four herbicides were detected in 3 of the 30 soil samples col lected at SEADs 43 , 56 and 69. The 

herbicides 2,4,5-T (12 µg/kg), dicamba (11 µg/kg), dichloroprop (72 µg/kg), and MCPP (7,300 

µg/kg) were detected in surface soil sample SB43- I-OO. MCPP was also found in soil sample 
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SENECA - SIX AREAS OF CONCERN FINAL COMPLETION REPORT 

SB43-3-02 (7,700 µg/kg) and surface soi l sample SB43-3-00 (7,100 µg/kg). Herbicides were not 

detected in the remaining 27 soil samples collected at SEAD 43 , 56 and 69. 

4.1.2.5 Metals 

Twenty-two metals were found at varying concentrations in the 30 soil samples collected at SEADs 

43, 56 and 69. Eleven of the 22 metals detected were found in one or more samples at 

concentrations which exceeded their respective TAGM values. The occurrences of T AGM 

exceedances were distributed throughout the 30 soil samples analyzed from SEADs 43 , 56 and 69. 

Aluminum, Chromium, Iron, Magnesium, Potassium and Zinc were the most frequently detected 

metals and each had reported concentrations above their associated TAGM values. Zinc was found 

at concentrations which exceeded the T AGM value of 115 µg/kg in 10 of the 30 soil samples. A 

trace amount of cyanide (1.7 µg/kg) was found in soil sample SB56-3-04. This was the only 

detected concentration of cyanide in the 30 samples collected. 

4.1.2.6 Nitroaromatics 

Nitroaromatics were not detected in the soil samples collected at SEAD-43 , 56 and 69 . 

4.1.2.7 Indicator Compounds 

Nitrate/nitrite nitrogen was detected in 83% of the soil samples collected at SEADs 43 , 56 and 69. 

Concentrations ranged from a low of 0.02 mg/kg in sample SB56-3-00 to a maximum of 9. 7 mg/kg 

in sai:nple SB69-1-.00 . 

4.1.3 Groundwater 

Four groundwater monitoring wells were installed as part of the SEAD-43 , 56, and 69 investigation . 

The summary analytical results are presented in Table 4.1-2. The following sections described the 

nature and extent of the groundwater contamination identified at SEADs-43 , 56 and 69 . 

4.1.3.1 Volatile Organic Compounds 

VOCs were not detected in the groundwater samples collected at SEAD-43 , 56 and 69. 
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MATRIX 

LOCATION 

SAMPLE DATE 

ES ID 

LAB ID 

SDG NUMBER 

COMPOUND UNITS MAXIMUM 

HERBICIDES 

2.4.5-TP (S1lvex) ug/L 0 44 

METALS 

Aluminum Ug/L 2870 
Antimony ug/L 1.5 
Arsenic ug/L 1.5 
Banum ug/L 113 

Calcium ug/L 138000 

Chromium ug/L 5.3 

Cobalt ug/L 4.2 

Copper ug/L 4 

Iron ug/L 7170 

Lead ug/L 2.4 

Magnesium ug/L 46800 

Manganese ug/L 297 

Mercury ug/L 0.04 

Nickel ug/L 9.4 

Potassium ug/L 3280 

Silver ug/L 0.7 

Sodium ug/L 13400 

Thallium ug/L 2.2 

Vanadium ug/L 5.2 

Zinc ug/L 22.5 

0 

OTHER ANALYSES 

N1trate!Nitnte-Nitrogen mg/L 0.06 

pH Standard Units 

Conductiv,ty umhos/cm 

Temperature ·c 
Turb1d1ty NTU 

NOTES 

a) NY State Class GA Groundwater Regulations 

b) NA = Not Available 

d) U ~ The compound was not detected below this concentration 

e) J :=: The reported value is an estimated concentration. 

I) UJ = The compound may have been present above this concentration. 
but was not detected due to problems with the anatysis 

g) Federal Pnmary Drinking Water Maximum Contaminant Levels. 

h) The value tisted is an action level for copper at the tap. and not an MCL 

i) The value listed is an action level for lead at the tap. and not an MCL. 

p.\pit\projects\seneca\prison\tables\43gw.xls 

FREQUENCY 

OF 

DETECTION 

25% 

100% 

25% 

25% 

100% 

100% 

75% 

75% 

75% 

100% 

25% 
100% 

100% 

25% 
75% 

100% 

25% 

100% 

25% 
75% 

100% 

0% 

75% 

TABLE 41-2 

GROUNDWATER ANALYSIS RESULTS - SEAD-43. 56. AND 69 

COMPLETION REPORT - MINI RISK ASSESSMENT 

SENECA ARMY DEPOT ACTIVITY 

NUMBER NUMBER NUMBER 
NYAWQS ABOVE OF OF 

CLASS GA CRITERIA DETECTS ANALYSES 

0 26 1 1 4 

0 4 4 

3.00 0 1 4 

25.00 0 1 4 

1,000.00 0 4 4 

0 4 4 

5000 0 3 4 

0 3 4 

200.00 0 3 4 ·-300 00 4 4 4 

25.00 0 1 4 

0 4 4 

300.00 0 4 4 

0.70 0 1 4 

100.00 0 3 4 

0 4 4 

50.00 0 1 4 

20,000.00 0 4 4 

0 1 4 

0 3 4 

300.00 0 4 4 

0 0 

10 10 0 

4/26/01 

WATER WATER WATER WATER 
SEAD-43 SEAD-43 SEAD-43 SEAD-43 
07/19/94 07/19/94 03/28/94 03/28/94 

MW43-1 MW43-2 MW43-3 MW43-4 

227445 227448 215554 215557 
45332 45332 43179 43179 

0.11 U 0.11 U f " ,, 0.44' J 0.11 U 

2610 J 169 J 2870 1010 

1.3 U 1.5 J 1 U 1 U 
2 U 2 U 1.5 J 1.5 U 

77.1 J 43.4 J 113 J 97.2 J 
102000 11 2000 138000 123000 

3.5 J 0.4 U 5.3 J 2 J 
2.2 J 0.5 U 3.3 J 4.2 J 
3.3 J 0.5 U 4 J 1.9 J 

4MO J r ;-,r 1000 [r 7170 l. T""" 1930" 

0.9 U 0.9 U 2.4 J 0.8 U 

27500 46800 42700 36800 

120 139 183 297 

0.04 J 0.04 U 0.03 U 0.03 U 

7.7 J 0.7 U 9.2 J 9 4 J 
2420 J 3010 J 3280 J 3250 J 

0.7 J 0.5 U 0.7 U 0.7 U 

4600 J 8100 7410 13400 

2.2 J 1.9 U 1.6 U 1.6 U 

4.4 J 0.5 U 5.2 J 2.3 J 
11 J 2.3 J 22.5 J 11 .8 J 

0.06 0.01 U 0.03 J 0.02 

7.1 7.1 7.7 7.1 

460 610 600 535 
13.7 13.1 8 6.1 

148 16.6 431 0.2 
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SENECA - SIX AREAS OF CO CERN FINAL COMPLETION REPORT 

4.1.3.2 Semivolatile Organic Compounds 

SVOs were not detected in the groundwater samples collected at SEAD-43, 56 and 69. 

4.1.3.3 Pesticides and PCBs 

Pesticides and PCBs were not detected in the groundwater samples collected at SEAD-43, 56 and 

69. 

4.1.3.4 Herbicides 

The analysis for herbicides by method 8150 revealed 2,4,5-TP (silvex) at a concentration of 0.44 

µg/L in the groundwater sample from monitoring well MW43-3. This concentration is slightly 

above the New York Class GA groundwater criteria of 0.26 µg/L. 

4.1.3.5 Metals 

A total of 20 inorganic elements were detected in the groundwater at SEADs-43, 56 and 69 . The 

reported concentrations of iron in all 4 groundwater samples were the only values which exceeded 

the New York A WQS Class GA criteria. The concentrations of iron ranged from a low of 1,000 

µg/L in groundwater sample MW43-2 to a high of7, 170 µg/L in groundwater sample MW43-3. 

4.1.3.6 Nitroaromatics 

Nitroaromatics were not detected in the groundwater samples collected at SEADs-43 , 56, and 69 . 

4.1.3.7 Indicator Compounds 

The groundwater samples were analyzed for nitrate/nitrite nitrogen. Concentrations of 0.06, 0.03 

and 0.02 were reported in samples MW43-l , MW43- l and MW43-4, respectively. No indicator 

compounds were detected in groundwater sample MW43-2. 

4.1.4 Surface Water 

Five surface water samples were collected as part of the SEAD-43, 56 and 69 investigations. The 

summary results of the chemical analyses are presented in Table 4.1-3. The following sections 
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FREQUENCY NYS NUMBER 
OF GUIDELINES ABOVE 

COMPOUND UNIT MAXIMUM DETECTION CLASS C CRITERIA 
(a.b) 

VOLATILE ORGANICS 
Ace1one ug/L 5 17% 0 

SEMIVOLA TILE ORGANICS 
4-Methytphenol ug/L 1 17% 0 
bls(2-Ethylhexyl)phthalate ug/L 150 17% 06 

METALS 
Aluminum ug/L 1190 100% 100 4 
Banum ug/L 55.2 100% 0 
Beryllium ug/L 0 1 17% 1100 0 
Cadmium ug/L 0.34 33% 3.85 0 
Calcium ug/L 92900 100% 0 
Chromium ug/L 3.3 83% 140 0 
Copper ug/L 2.5 100% 17 36 0 
Iron ug/L 1750 100% 300 3 
Lead ug/L 1.4 17% 8.7 0 
Magnesium ug/L 15900 100% 0 
Manganese ug/L 94 6 100% 0 
Mercury ug/L 0.06 100% 0.77 0 
Nickel ug/L 277 100% 100.16 1 
Potassium ug/L 2660 100% 0 
Sodium ug/L 5180 1001% 0 
Vanad1um ug/L 2.1 33% 14 0 
Zinc ug/L 1040 100% 159.6 1 

0 0% 0 
OTHER ANALYSES 
N1trale/Nitrite-N1Irogen mg/L 353 2 
pH SU 
Conduct1v1ty umhos/cm 

Temperature ·c 
Turbidity NTU 

NOTES 

a) The New York Stale Ambient Water Quality standards and guidelines for Class C surface water (1998) . 
b) Hardness dependent values assume a hardness of 217 mg/L 
c) NA = Not Available 
d) U = The compound was not detected below this concentration 
e) J = The reported value 1s an estimated concentration 
I) UJ = The compound may have been present above this concentration. 

but was not detected due to problems with the analysis. 
g) NYSDEC guidance value 

p 1f,lllpmiec:Ts\.s.enec;alprsonllablesl43$w •b 

TABLE 4.1-3 
SURFACE WATER ANALYSIS RESULTS - SEAD-43, 56, 69 

COMPLETION REPORT - MINI RISK ASSESSMENT 
SENECA ARMY DEPOT ACTIVITY 

WATER WATER 
SEAD-43 SEAD-43 

4/16194 4/16/94 
SW43-1-1 SW43-2-1 
217864 217865 

NUMBER NUMBER 43549 43549 
OF OF SW43- 1 SW43-2 

DETECTS ANALYSES SA SA 

1 6 10 U 5 J 

36 U 1 J 
150 12 U 

6 6 400 1190 
6 6 23.6 J 27.9 J 
1 6 0.1 J 0.06 U 
2 6 0.14 J 0.1 U 
6 6 49900 43200 
5 6 0.82 J 1.6 J 
6 6 1.9 J 2.5 J 
6 397 1750 
1 0.8 U 0.8 U 
6 9210 7820 
6 6 13 9 J 94 .6 
6 6 0 04 J 0.06 J 
6 6 1.6 J 2.8 J 
6 6 1000 J 2290 J 
6 6 2450 J 892 J 
2 6 0.89 J 2.1 J 
6 6 5.3 J 12.1 J 
0 6 

O.Q1 0.02 
9.2 8.8 
215 165 

11 10 
9.8 31 .2 

WATER 
SEAD-43 

4/15/94 
SW43-3-1 
217769 
43549 
SW43-3 
SA 

10 U 

12 U 
12 U 

72.2 J 
55.2 J 
0.06 U 

0.1 U 
92900 

0.4 UJ 
1.6 J 

177 
0.8 U 

15900 
91 .5 J 
0.06 J 
0.71 J 
1520 J 
4440 J 

0.7 U 
3.8 J 

1.42 
7.3 
333 

21 
1.9 

WATER WATER WATER 
SEAD-43 SEAD-43 SEAD-43 

4/15/94 4/16/94 4/15/94 
SW43-3-20 SW43-4-1 SW43-5-1 
217772 217866 217770 
43549 43549 43549 
SW43-3 SW43-4 SW43-5 
DU SA SA 
DUP OF SW43-3 

10 U 10 U 10 U 

12 U 10 U 11 U 
12 U 10 U 11 U 

71.4 J 335 r 111 J 
47.6 J 32.7 J 40.4 J 
0 06 U 0.06 U 0.06 U 

0.1 U 0.34 J 0. 1 U 
92800 52300 79400 

3.3 J 0.51 J 0.47 J 
1.1 J 2.3 J 1.3 J 

163 r 5-03 150 
0.8 U 1.4 J 08 U 

15900 9420 14600 
48.9 J 39.1 12 2 J 
0.04 J 0.04 J 0 05 J 

1.6 J [ -~ z'ff 1.4 J 

1500 J 2660 J 1810 J 
4550 J 3240 J 5180 

0.7 U 0.69 U 0.7 U 
3.9 J • ICMO 14.2 J 

1.17 0.02 0.04 
7.6 7.9 
255 432 

16 21 
9.7 2.3 
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SENECA - SIX AREAS OF CONCERN FINAL COMPLETION REPORT 

describe the nature and extent of surface water contamination identified at SEAD-43, 56, and 69. 

4.1.4.1 Volatile Organic Compounds 

One volatile organic compound was detected in one surface water sample collected at SEADs-43 , 

56 and 69 . Acetone, a common laboratory contaminant, was present at a concentration of 5 µg/L in 

surface water sample SW43-2. All four of the remaining surface water samples revealed no trace of 

voes. 

4.1.4.2 Semivolatile Organic Compounds 

Two semivolatile organic compounds were found in the surface water collected at SEADs-43, 56 

and 69. Surface water sample SW43-2 had 1 µg/L of 4-Methylphenol and surface water sample 

SW 43-1 had 150 µg/L of .f:Jis(2-ethylhexyl)phthalate. The concentration of 4-Methylphenol 

detected in surface water sample SW43- l exceeds the New York Class C criteria for bis(2-

ethylhexyl)phthalate (0.6 µg/L) . Currently, no criteria exist for detected concentrations of 4-

Methyphenol in New York Class C surface water. 

4.1.4.3 Pesticides and PCBs 

No pesticides or PCBs were found in any of the five surface water samples collected at SEADs-43 , 

56 and 69. 

4.1.4.4 Herbicides 

Herbicides were not detected in the surface water samples collected at SEADs-43 , 56, and 69 . 

4.1.4.5 Metals 

A total of 17 metals were found in the surface water samples collected at SEADs-43 , 56 and 69 

concentrations. Aluminum, iron, potassium, and zinc were elevated in one or more of the five 

surface water samples collected. The highest concentrations of aluminum (1 ,190 µg/L) and iron 

(1 ,750 µg/L) were detected in sample SW43-1. The highest concentrations of potassium (277 µg/L) 

and zinc (1 ,040 µg/L) were found in surface water sample SW43-4. All other detected 

metals were below criteria va lues. 
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SENECA - SI X AREAS OF CONCERN FINAL COMPLETION REPORT 

4.1.4.6 Nitroaromatics 

Nitroaromatic compounds were not detected in the surface water samples collected at SEAD-43 , 56, 

and 69. 

4.1.4.7 Indicator Compounds 

Nitrate/nitrite nitrogen was detected in all five of the surface water samples analyzed from SEADs 

43 , 56 and 69. The reported concentrations of nitrate/nitrite nitrogen ranged from a low of 0.01 

mg/Lin sample SW43-1 to a high of 1.42 mg/Lin SW43-3. 

4.1.5 Sediment 

Five sediment samples were collected as part of the SEAD-43, 56 and 69 investigations. The 

summary chemical analyses are presented in Table 4.1-4. The following sections describe the 

nature and extent of sediment contamination identified at SEAD-43, 56, and 69 . 

4.1.5.1 Volatile Organic Compounds 

Acetone and 2-butanone were the only voes found in the five sediment samples collected at 

SEADs-43 , 56 and 69. Sediment sample SD43-3 was the only sample which contained a detectable 

concentration of acetone (220 µg/kg). 2-butanone was detected in sediment samples SD43-1 and 

SD43-3 at concentrations of 19 and 49 µg/kg, respectively. These voes are common laboratory 

contaminants. 

4.1.5.2 Semivolatile Organic Compounds 

No semivolatile organic compounds were detected in the five sediment samples collected at SEAD-

43 , 56, and 69. 

4.1.5.3 Pesticides and PCBs 

No pesticides or PeBs were detected in the five sediment samples collected at SEAD-43 , 56, and 

69 . 
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FREQUENCY NYSDEC 
COMPOUND OF SEDIMENT 

VOLATILE ORGANICS U NIT MAXIMUM DETECTION CRITER IA 
Acet one ug/Kg 220 14% 
2-BUlanone ug/Kg 49 29% 

HERBICIDES 

2.4-DB ug/Kg 110 14°-', 

2.4,5-T ug/Kg 23 57°k 
MCPP ug/Kg 17000 29% 

NITRO AROMATICS 
HMX ug/Kg 11 0 29% 

METALS 
Alurmnum mg/Kg 19600 71% 
Antimony mg/Kg 0 37 167% 2 
Ar-semc mg/Kg 9 71% 6 
Barium mg/Kg 15B 71% 
Beryllium mg/Kg 0 99 71% 
Cadmium mg/Kg 0 63 71% 06 
Calcium mg/Kg 68900 71 °4 
Chromium mg/Kg 27.4 71% 26 
Cobalt mg/Kg 19 .7 71 % 
Copper mg/Kg 30 1 71% 16 
Iron mg/Kg 37100 71% 20000 
lead mg/Kg 28.7 71% 31 
Magnesium mg/Kg 10500 71% 
Manganese mg/Kg 1480 71°.4 460 

M"cury mg/Kg 0 07 71°.4 . 0.15 
Nickel mg/Kg 44 .J 71% 16 
Pota ssium mg/Kg 2440 71% 
Selernum mg/Kg 1 14% 
Sodium mg/Kg 50 14% 
Thalllum mg/Kg 0 75 43% 
Vanadium mg/Kg 37.4 71% 
Zinc mg/Kg 178 71% 120 

0 0% 

OTHER ANALYSES 

Nitrate/Nrtnte-N1trogen mg/Kg 0 15 80% 
Total Sobds % 

NOTES 

•I NYSDEC Sediment Cntena · 1994 

b) A sediment is considered contaminated if either crrterion is e)(ceeded 
c) 2% = 20.000 mg/Kg, 4% = 40.000 mg/Kg 
d ) NA = Nol Available 

• I U "' The compound was not detected below this concentration 
f) J • The reported va lue is an estimated concentration 
g) UJ • The compound may have been present above this concentration. but was nol detected due to problems wilh !he analysis 

p.\p1t\proJects\seneca\prison\43sed.xls 

TABLE 4 1-4 
SEDIMENT ANALYSIS RE SUL TS - SEAD-43, 56. AND 69 

CO MPLETION REPORT - MINI ROSK ASSESSMENT 
SENECA AR MY DEPOT ACTIVITY 

SOIL 

SEA0-43 
0-0.2 
04/16/94 
S043-1 
217861 

NUMBER NUMBER NUMBER 43543 
ABOVE OF OF 

CRITERIA DETECTS ANALYSES 
0 1 5 82 U 
0 2 5 19 

0 1 5 84 U 
0 4 5 1B 
0 2 5 16000 

0 2 5 130 U 

0 5 5 19600 
0 5 5 0 26 UJ 
2 5 5 ' 0 5 5 158 
0 5 5 0 99 J 

1 5 5 O.UJ 

0 5 5 7220 
1 5 5 27.4 

0 5 5 19.7 

5 5 5 JO.I 

5 5 5 ]7100 

0 5 5 28 .7 
0 5 5 6870 
3 5 5 1480 

0 5 5 0.06 J 

5 5 5 ·"4.3 
0 5 5 2140 
0 1 5 0.44 U 
0 1 5 41 .J U 
0 3 5 0.42 U 
0 5 5 37 .4 
3 5 5 122 

0.1 
59.5 

SOIL 

SEA0-43 
0-0 .2 
04/16/94 
S043-2 
217862 
43543 

20 U 
17 U 

110 
18 

17000 

11 0 J 

16800 

0 29 UJ ,., 
127 

0.85 J 

0 46 J 
7170 
23.1 
10.9 J 

20.J 

28900 

23.2 
5390 

SOI 
0.04 J 

27.4 
2080 
0.49 U 
45.5 U 
0.73 J 

32.4 

'" 
0.03 
62.2 

4/26/01 

SOIL SOIL SOIL 
SEA0-43 SEAD-43 SEA0-43 
0.4 0-0 .2 0.6 
04115/94 04/16/94 04/15/94 
S043-3 S043--4 S043-5 
217764 217863 217766 
43543 43543 43543 

220 32 U 65 U 
49 14 U 16 U 

11 0 U 72 U 81 U 
23 J 7.2 U 11 

11000 U 7200 U 8100 U 

130 U 72 J 130 U 

17600 13000 15400 
U.37 J 0.19 UJ 0 27 UJ 
4 6 5.3 4 1 
133 B5 .1 97 8 

0.78 J 0.61 J 0 69 J 
0.58 J 0.33 J 0 37 J 
8230 68900 9030 

23 19.5 21 
10.6 J 9.6 7 6 J 

24.1 20,-4 18.5 

2:JIIOI 2!-'lD0 22100 
22.2 9.8 16.7 

4880 10500 5180 
433 "' 198 
0.06 J 0.03 J 0 07 J 

26.8 21.7 2.U 
2320 2160 2440 

1 J 0.32 U 0 45 U 
45 .J U 50 J 42.2 U 
0.68 J 0.3 U 0.75 J 
32.1 20.6 27,1 
105 64 .3 178 

0.15 J 0.06 0 02 U 
48 ,6 69.5 62 1 
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SENECA - SIX AREAS OF CONCERN FINAL COMPLETION REPORT 

4.1.5.4 Herbicides 

Three herbicides were detected in the sediment samples collected at SEADs-43 , 56, and 69 . The 

herbicides 2,4,5-T, 2,4-DB, and MCPP were all found in sample SD43-2 at concentrations of 18, 

110, and 17,000 µg/kg , respectively. These were the highest concentrations of 2,4-DB and MCPP 

detected in the sediments at SEADs-43, 56, and 69. The maximum concentration of 2,4,5-T was 23 

µg/kg in sample SD43-3. 

4.1.5.5 Metals 

A total of 22 metals were detected in the sediment samples collected as part of the SEAD-43, 56, 

and 69 investigations. Arsenic, cadmium, chromium, copper, iron, manganese, nickel , and zinc 

were found at concentrations which exceeded their respective criteria values. Except for zinc, the 

highest concentrations for the eight metals found above criteria values occurred in sample SD43- l . 

The highest reported concentration of zinc ( 178 µg/kg) was in sediment sample SD43-5. 

4.1.5.6 Nitroaromatics 

The analysis for explosives by Method 8330 detected HMX in 2 of the 5 sediment samples 

collected at SEADs-43 , 56, and 69. The concentrations in sediment samples SD43-2 and SD43-4 

were 110 and 72 µg/kg , respectively. 

4.1.5.7 Indicator Compounds 

Nitrate/nitrite-nitrogen was detected in 4 of the 5 sediment samples. Concentrations ranged from 

0.03 to 0.15 µg/kg. The maximum concentration was found in sample SD43-3 . 

4.2 SEAD-44A 

4.2.1 Introduction 

A total of six surface soil samples, 9 benn excavation samples, three surface water and three 

sediment samples were collected at SEAD-44A. Three monitoring wells were also installed and 

sampled as part of this investigation . The following sections describe the nature and extent of 

contamination identified at SEAD-44A. 
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SENECA - SIX AREAS OF CONCERN FINAL COMPLETION REPORT 

4.2.2 

The analytical results for the 15 soil samples collected as part of the SEAD-44A investigation are 

presented in Table 4.2-1. The following sections describe the nature and extent of contamination in 

SEAD-44A soil s. The sample locations are shown in Figure 2.4-1. 

4.2.2.1 Volatile Organic Compounds 

Six volatile organic compounds were detected in 8 of the 15 so il samples collected at SEAD-44A. 

2-Butanone, 4-methyl-2pentanone, 2-hexanone, and toluene were all found at maximum 

concentrations which ar\:! well below their respective TAG Ms. These four VOCs, as well as 1, 1,2,2-

tetrachloroethane (this compound does have an associated T AGM) was detected in only I of the 

samples analyzed from SEAD-44A. Acetone was detected in all 6 surface so il samples. The highest 

reported concentration of acetone was 200 µg/kg which occurred in surface so il sample SS44A-5. 

This concentration is equal to the T AGM for acetone . 

4.2.2.2 Semivolatile Organic Compounds 

A total of 23 semivolatile organic compounds were found at vary ing concentrations in the soi l 

samples collected at SEAD-44A. Twelve were detected in the six surface soil samples collected, 

but none were fo und at levels exceeding T AGM levels. All measured SVOC concentrations were 

reported as estimated va lues (i.e. , "J" qualifier) . Subsurface berm excavations revealed T AGM 

exceedances for Benz(a)anthracene, chrysene, benzo(a)pyrene (BAP), and dibenz(a,h)anthracene. 

Benn excavation sample TP44A-7 had a BAP concentration of 1, I 00 µg/kg which was roughly 18 

times the T AGM value of 61 µg/kg . Benzo(a)pyrene was fo und to be present in all 9 berm 

excavat ions performed at SEAD-44A. Benz(a)anthracene, chrysene, and dibenz(a,h) anthracene 

were found at concentrations which were 2 to 11 times greater than their associated T AGM values. 

Figure 4.2-1 shows the sum of semivolatile organic compounds fou nd in the soil samples collected 

at SEAD-44A. 

4.2.2.3 Pesticides and PCBs 

A total of 9 pesticide compounds were detected in the so il samples collected at SEAD-44A. The 

frequency of detection of the pestic ides ranged from 6% for heptachlor epoxide, endrin, and endrin 

ketone to 41 % for dieldrin. A ll of the pesticides detected, except dieldrin , endrin ketone and endrin 

aldehyde, were fou nd at concentration which were at least an order of magnitude below their 
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FREQUENCY NUMBER 
COMPOUND OF ABOVE 

UNITS MAXIMUM DETECTION TAGM TAGM 
VOLATILE ORGANICS 

Acetone ug/Kg 200 35% 200 0 
2-Butanone ug/Kg 28 6% 300 0 
4-Melhyl-2-Pentanone ug/Kg 4 6% 1000 0 
2-Hexanone ug/Kg 4 6% 0 
I . 1.2.2-Tetrachloroelhane ug/Kg 2 6% 600 0 
Toluene uglKg 1 6% 1500 0 

NITROAROMATICS 

2 .4 .6-Trini lrololuene ug/Kg 110 6% 0 

SEMIVOLATILE ORGANICS 

4-Melhylphenol ug/Kg 250 12% 900 0 
Naphthalene ug/Kg 330 12% 13000 0 
2-Methylnaphthalene uglKg 150 6% 36400 0 
Acenaphlhylene ug/Kg 72 18% 41000 0 
Acenaphlhene ug/Kg 380 35% 50000 0 
01benzofuran ug/Kg 280 6% 6200 0 
Fluorenc ug/Kg 410 35% 50000 0 
Hexachlorobenzene ug/Kg 36 12% 410 0 
Phenanthrene ug/K g 2 100 59% 50000 0 
Anthracene ug/Kg 640 4 1% 50000 0 
Carbazote ug/Kg 370 35% 0 
01-n-butytphthalate ug/Kg 53 12% 8 100 0 
Fluoranlhene ug/Kg 2400 65% 50000 0 
Pyrene ug/Kg 2000 65% 50000 0 
Benzo(a)anlhracene ug/K g 990 59% 224 4 

Chrysene ug/Kg 1200 59% 400 4 

b1s(2-Ethylhexyl)phtha1ate ug/Kg 940 59% 50000 0 
Benzo(b)fluoranthene ug/Kg 1100 59% 1100 0 
Benzo(k)fluoranthene ug/Kg 1100 59% 1100 0 
Benzo(a)pyrene ug/Kg 1100 59% 61 9 
lndeno( 1.2,3-cd)pyrene ug/Kg 490 59% 3200 0 
D1 benz( a .h )an! hra cene ug/Kg 160 24% 14 4 

Benzo(9,h,1)perylene ug/Kg 510 53% 50000 0 

PESTICIDES/PCB 

Heptachlor epox1de ug/Kg 1 2 6% 20 0 
Endosutfan I ug/K g 5.4 24% 900 0 
D1eldnn ug/Kg 70 41% 44 2 
4.4'-DDE ug/Kg 3.1 18% 2100 0 
Endnn ug/Kg 35 6% 100 0 
Endosulfan II ug/Kg 2.8 12% 900 0 
4,4'-DDT ug/Kg 5.6 18% 2100 0 
Endnn ketone uglKg 5.2 6% 0 
Endnn aldehyde ug/Kg 4 5 12% 0 

METALS 

Aluminum mg/Kg 17500 88% 19520 0 
Antimony mg/K g 10 8 136% 6 2 
Arsenic mg/Kg 7.7 88% 8.9 0 
Banum mg/Kg 164 88% 300 0 

p \pit\projects\seneca\prison\44asoil xis 

TABLE 4 .2- 1 

SOIL ANALYSIS RESULTS - SEAD-44A 

COMPLETION REPORT - M INI RISK ASSE SSMENT 

S E NECA ARMY DEP OT ACTIVITY 

SOIL 
SEAD-44 
0-0.2 
04/13/94 

NUMBER NUMBER SS44A- 1 

OF OF 217678 
DETECTS ANALYSES 43535 

6 15 73 
1 15 16 U 

15 16 U 

1 15 16 U 

I 15 16 U 

I 15 16 U 

1 15 130 U 

2 15 520 U 

2 15 520 U 
1 15 520 U 
3 15 520 U 
6 15 520 U 
1 15 520 U 
6 15 520 U 

2 15 520 U 
10 15 520 U 
7 15 520 U 

6 15 520 U 

2 15 26 J 
11 15 23 J 
11 15 26 J 
10 15 520 U 

10 15 520 U 

10 15 54 J 

10 15 520 U 

10 15 520 U 

10 15 520 U 

10 15 520 U 
4 15 520 U 

9 15 520 U 

1 15 2.7 U 

4 15 2 7 U 

7 15 20 J 

3 15 5 2 U 

1 15 5.2 U 

2 15 5.2 U 

3 15 5.2 U 

1 15 5.2 U 

2 15 5.2 U 

15 15 16000 

15 15 0.2 1 UJ 

15 15 6.5 
15 15 94 . 1 

SOIL 
SEAD-44 
0-0 2 
04/ 13/94 
SS44A·2 

217680 

43535 

11 J 

15 U 

15 U 

15 U 

15 U 

15 U 

130 U 

520 U 

520 U 

520 U 

520 U 

520 U 

520 U 

520 U 

520 U 

120 J 

520 U 

520 U 

520 U 

150 J 

120J 

56 J 

53 J 

520 U 

43 J 

52 J 

49 J 

26 J 

520 U 

520 U 

2.7 U 

2.7 U 

5.2 U 

5.2 U 

5.2 U 

5.2 U 

5.2 U 

5.2 U 

5.2 U 

15300 

0.27 UJ 

4.9 

92.5 

4126/01 

SOIL SOIL SOIL 
SEAD-44 SEAD-4 4 SEA0-44 
0-0.2 0-0.2 0-0.2 
04/13/94 04/13/94 0 4/13/94 
SS44A-3 SS44A- 4 SS44A-5 
217681 2 17682 217683 
43535 43535 43535 

26 18 200 
18 U 16 U 28 
18 U 16 U 21 U 
18 U 16 U 21 U 
18 U 16 U 21 U 
18 U 16 U 21 U 

130 U 130 U 110 J 

250 J 580 U 660 U 
580 U 580 U 660 U 
580 U 580 U 660 U 
580 U 580 U 660 U 
580 U 580 U 660 U 
580 U 580 U 660 U 
580 U 580 U 660 U 
580 U 580 U 660 U 
580 U 580 U 660 U 
580 U 580 U 660 U 
580 U 580 U 660 U 
580 U 580 U 53 J 
580 U 580 U 660 U 
580 U 580 U 660 U 
580 U 580 U 660 U 

580 U 580 U 660 U 
580 U 580 U 32 J 
580 U 580 U 660 U 
580 U 580 U 660 U 

580 U 580 U 660 U 
580 U 580 U 660 U 
580 U 580 U 660 U 
580 U 580 U 660 U 

2.9 U 3 U 3 ,4 U 

2.9 U 3 U 3 4 U 
9.9 J ts· -;, 29 
5.7 U 5.8 U 6 .6 U 
5.7 U 5.8 U 6.6 U 
5.7 U 5.8 U 6 6 U 
5.7 U 5.8 U 6.6 U 

5.7 U 5.8 U 6.6 U 
5.7 U 5.8 U 6.6 U 

15300 12900 17400 

0.23 UJ 0.2 UJ 0.25 UJ 

4.8 4.5 57 
148 108 164 

Page 1 of 6 



n 

0 



FREQUENCY 
COMPOUND OF 

UNITS MAXIMUM DETECTION TAGM 
Berylltum mg/Kg 0 .91 88% 1. 13 
Cadmium mg/Kg 0 48 76% 2 46 
Calcium mg/Kg 77400 88% 12530v 
Chromium mg/Kg 27. 1 88% 30 
Cobalt mg/Kg 14 5 88% 30 
Copper mg/Kg 29 88% 33 
Iron mg/Kg 34900 88% 37410 
Lead mg/Kg 24.9 88% 24 4 
Magnesium mg/Kg 40200 88% 2 1700 
Manganese mg/Kg 956 76% 1100 
M ercury mg/Kg 0.17 82% 0.1 
N1 ckel mg/Kg 41 .8 88% 50 
Pota ssium mg/Kg 2530 88% 2623 
Selenium mg/Kg 1.7 88% 2 
Sodium mg/Kg 142 53% 188 
Vanadium mg/Kg 30.2 88% 150 
Zmc mg/Kg 11 5 88% 11 5 

OTHER ANALYS ES 

Nilrate/N1trite-Nitrogen mg/Kg 13 100% NA 
Total Sohds %WNI/ 

p:\pit\projects\seneca\prison\44asoil.xls 

NUMBER 

ABOVE 

TAGM 

0 

0 

0 

l 

0 

0 

0 

1 

1 

0 

2 

0 

0 

0 

0 

0 

0 

NA 

TABLE 4.2-1 
SOIL ANALYSIS RESULTS - SEAD-44A 

COMPLETION REPORT - MINI RISK ASSESSMENT 
SENECA ARMY DEPOT ACTIVITY 

SOIL 
SEAD-44 
0-0.2 
0 4113/94 

NUMBER NUMBER SS44A· 1 

OF OF 2 17678 
DETECTS ANALYSES 43535 

15 15 0.56 J 

13 15 0.26 J 
15 15 3460 
15 15 18.5 

15 15 7.9 J 

15 15 20.6 
15 15 23300 
15 15 21.6 
15 15 3270 
13 15 370 J 

14 15 0.05 J 

15 15 20.7 
15 15 1450 

15 15 1 J 

9 15 34 U 

15 15 27,6 

15 15 85 

0.19 

63.9 

4/26/01 

SOIL SOIL SOIL SOIL 
SEA0-44 SEA0-44 SEA0-44 SEAD-44 
0-0.2 0-0.2 0-0.2 0-0 2 
04113/94 04/13/94 04/13/94 04/ 13/94 
SS44A-2 SS44A-3 SS44A-4 S $ 44A-5 
2 17680 217681 21768 2 217683 
43535 43535 43535 43535 

0.63 J 0.72 J 0.63 J 0 .91 J 
0.26 J 0.36 J 0 .39 J 0 . ◄ 8 J 

6230 5690 4900 7 160 
20.1 20.5 17 .9 23.7 

7.7 J 8.6 J 8.3 J 8 .8 J 
14.5 18.9 17 .2 20 

24200 23800 21900 27400 

~ 
18.6 18 16.5 22.5 

3970 4090 3630 4370 
298 J 489 J 326 J 678 J 

O.Q3J 0.05 J 0.04 J 0 07 J 

20.4 24 21.2 26 
14 10 1980 1410 1980 
0.99 J 0.93 J 1.5 1.7 
42.1 U 36 U 31 U 40 U 
26.8 25.3 2 1.4 30.2 
72.4 88.6 80.5 94 

0,11 0,3 0. 11 0.1 
64.4 57.5 56.8 50.1 
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FREQUENCY NUMBER 
C O MPOU ND OF ABOVE 

UNITS MAXIMUM DETECTION TAGM TAGM 
V O LATILE ORGANICS 

Acetone ug/Kg 200 35% 200 0 
2-Butanone ug/Kg 28 6% 300 0 
4-Methyl-2-Pentanone ug/Kg 4 6% 1000 0 
2-Hexanone ug/Kg 4 6'/4 0 
1, 1 .2.2-Tetrachloroethane ug/Kg 2 6'.4 600 0 
Toluene ug/Kg 1 6% 1500 0 

NITROAROMATIC S 

2 .4 ,6-Tnnitrotoluene ug/Kg 110 6% 0 

SEMIVOLATILE O RGANICS 

4-Methylphenol ug/Kg 250 12% 900 0 
Naphthalene ug/Kg 330 12% 13000 0 
2-Methylnaphthalene ug/Kg 150 6% 36400 0 
Acenaphthylene ug/Kg 72 18% 41000 0 
Acenaphthene ug/Kg 380 35% 50000 0 
D1benzofuran ug/Kg 280 6% 6200 0 
Fluorene ug/Kg 410 35% 50000 0 
Hexachlorobenzene ug/Kg 36 12% 410 0 
Phenanthrene ug/Kg 2100 59% 50000 0 
Anthracene ug/Kg 640 41% 50000 0 
Carbazole ug/Kg 370 35% 0 
Di•n-butylphthalate ug/Kg 53 12% 8100 0 
Fluoranthene ug/Kg 2400 65% 50000 0 
Pyrene ug/Kg 2000 65% 50000 0 
Beru.:o(a)anthracene ug/Kg 990 59% 224 4 
Chry sene ug/Kg 1200 59% 400 4 
b1s(2-Ethylhexyl)phthalate ug/Kg 940 59% 50000 0 
Beru.:o(b)fluoranthene ug/Kg 1100 59% 1100 0 
Beru.:o(k)fluoranthene ug/Kg 1100 59% 1100 0 
Beru.:o(a )pyrene ug/Kg 1100 59% 61 9 
lndeno( 1,2 ,3--cd)pyrene ug/Kg 490 59% 3200 0 
01benz{a ,h)anthracene ug/Kg 160 24% 14 4 
Ben.zo( g,h.i)perylene ug/Kg 510 53% 50000 0 

PESTICIDES/PC B 
Heptachlor epox1de ug/Kg 1.2 6% 20 0 
Endosulfan I ug/Kg 5.4 24% 900 0 
01eldrin ug/Kg 70 41% 44 2 
4 ,4"•DDE ug/Kg 3 1 18% 2100 0 
Endnn ug/Kg 3,5 6% 100 0 
Endosulfan II ug/Kg 2 .8 12% 900 0 
4.4'-00T ug/Kg 5.6 18% 2100 0 
Endnn ketone ug/Kg 52 6% 0 
Endnn aldehyde ug/Kg 4.5 12% 0 

METALS 

Aluminum mg/Kg 17500 88% 19520 0 
Antimony mg/Kg 10.8 136% 6 . 2 
Arsen1c mg/Kg 77 88% 89 0 
Banum mg/Kg 164 88% 300 0 

p. \p1t\pro1ects\seneca\prison\44asoil xls 

TABLE 4 .2-1 

SOIL ANALYSIS RESULTS - SEAD-44A 

COMPLETION REPORT - MINI RISK ASSESSMENT 

SENECA ARMY DEPOT ACTIVITY 

SOIL 
SEAD•44 
0-0 2 
04/13/94 

NUMBER NUMBER SS44A-6 

OF OF 217684 
DETECTS ANALYSES 43535 

6 15 16 J 
1 15 16 U 
1 15 16 U 
1 15 16 U 
1 15 16 U 
1 15 16 U 

1 15 130 U 

2 15 64 J 

2 15 570 U 
1 15 570 U 
3 15 570 U 

6 15 570 U 
1 15 570 U 

6 15 570 U 

2 15 570 U 
10 15 570 U 
7 15 570 U 
6 15 570 U 

2 15 570 U 
11 15 570 U 
11 15 570 U 

10 15 570 U 
,~ 

10 15 570 U 
,, 

10 15 30 J 
10 15 570 U 
10 15 570 U 

10 15 570 U 
tf.~ .. , 

10 15 570 U 
4 15 570 U ir.r 
9 15 570 U 

1 15 2.9 U 
4 15 2.9 U 
7 15 70 
3 15 5.7 U 
1 15 5,7 U 

2 15 5,7 U 

3 15 5,7 U 

1 15 5.7 U 

2 15 5.7 U 

15 15 11500 

15 15 0.19 UJ 
15 15 3.5 
15 15 116 

SOIL 
SEA0..44 
3 
02/19/94 
TP44A-1 

211984 

42493 

12 U 

12 U 

12 U 
12 U 

12 U 

12 U 

130 U 

390 U 

330 J 
150 J 

390 U 

380 J 
280 J 
410 

390 U 
2100 

640 

370 J 

390 U 

1900 

1300 

9701 

8◄0 

480 

790 

610 
, so· 
350 J 

uii J 
300 J 

1.2 J 

5.4 

3.9 U 

3.9 U 

3.9 U 

3.9 U 

3.9 U 

3.9 U 
3,9 U 

11600 

0.35 J 

3 .8 

77.9 

4/26/01 

SOIL SOIL SOIL 
SEA0-44 SEAD-44 SEA0-44 
3 3 3 
02/17/94 02/17/94 02/18/94 
TP44A-2 TP44A-3 TP44A-4 
211734 211735 2 11985 
42460 42460 42493 

13 U 13 U 12 U 
13 U 13 U 12 U 
13 U 13 U 12 U 
13 U 13 U 12 U 
13 U 13 U 12 U 
13 U 13 U 12 U 

130 U 130 U 130 U 

420 U 420 U 390 U 
420 U 420 U 390 U 
420 U 420 U 390 U 
420 U 420 U 390 U 

36 J 420 U 390 U 
420 U 420 U 390 U 

34 J 420 U 390 U 
420 U 420 U 390 U 
240 J 170 J 68 J 

69 J 20 J 390 U 
36 J 420 U 390 U 

420 U 420 U 390 U 
300 J 330 J 120 J 
220 J 250 J 100 J 
130 J 11 0 J 52 J 
140 J 170 J 77 J 
420 U 420 U 280 J 
120J 170 J 62 J 
100 J 130 J 66 J 

t'l': "''ioo· J rJttlll "'"iJO' J t!t:""' ~r:_••-49 J 

51 J 83 J 49 J 
F"'' 211J ~ '"Ji'J 390 U 

48 J 87 J 49 J 

2.2 U 2.2 U 2 U 
2.2 U 2.1 J 2.5 
4.2 U 4 2 U 3.9 U 
4.2 U 4 2 U 3.9 U 
4.2 U 4 .2 U 3 9 U 
4.2 U 4 .2 U 3.9 U 
4.2 U 4 .2 U 3 ,9 U 

4 .2 U 4.2 U 3 9 U 
4.2 U 4.2 U 3.9 U 

14800 J 12700 J 13800 r· - 8.l J ;-;· 10.8 J 0 57 J 
4. 1 J 3 9 J 4 

86.2 J 93.2 J 69.3 
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FREQUENCY 

COMPOUND OF 

UNITS MAXIMUM DETECTION TAGM 

Berylllum mg/Kg 0 9 1 88% 1 13 
Cadmium mg/Kg 0 .48 76% 2.46 
Calcium mg/Kg 77400 88% 125300 

Chromium mg/Kg 27 1 88% 30 
Cobalt mg/Kg 14 5 88% 30 
Copper mg/Kg 29 88% 33 

Iron mg/Kg 34900 88% 3741 0 

lead mg/Kg 24 9 88% 24 4 

Magnesium mg/Kg 40200 88% 21700 

Manganese mg/Kg 956 76% 11 00 

Mercury mg/Kg 017 82% 0 1 

Nickel mg/Kg 4 1.8 88% 50 

Pota ssium mg/Kg 2530 88% 2623 

Selenium mg/Kg 1 7 88% 2 

Sodium mg/Kg 142 53% 188 

Vanadium mg/Kg 30 2 88% 150 

Zinc mg/Kg 11 5 88% 11 5 

OTHER ANALYSE S 

Nilrate/Nitnte•N1trogen mg/Kg 13 100% NA 

Total Solids %WfW 

p·\pit\projects\seneca\prison\44asoil xls 

NUMBER 

ABOVE 

TAGM 

0 

0 

0 

0 

0 

0 

0 
1 

1 

0 

2 
0 

0 

0 

0 
0 

0 

M 

TABLE 4 2-1 
SOIL ANALYSIS RESULTS - SEAD-44A 

COMPLETION REPORT - MINI RISK ASSESSMENT 
SENECA ARMY DEPOT ACTIVITY 

SOIL 
SEA0-44 
0-0 2 
04/13/94 

NUMBER NUMBER SS44A-6 

OF OF 217684 

DETECTS ANALYSES 43535 
15 15 0.57 J 

13 15 0 36 J 

15 15 5950 
15 15 15 

15 15 5.1 J 

15 15 14 

15 15 16500 

15 15 13.9 

15 15 2690 
13 15 301 J 

14 15 0 .05 J 

15 15 14.4 

15 15 1200 

15 15 1.3 
9 15 30.2 U 
15 15 21 

15 15 59.2 

1. 14 

58 

4/26/01 

SOIL SOIL SOIL SOIL 
SEA0-44 SEAD-44 SEAD- 44 SEAD-44 
3 3 3 3 
02/ 19/94 02/ 17/94 02/17/94 02/18/94 
TP44A- 1 TP44A-2 TP44A-3 TP 44A-4 

211984 211734 211735 211985 

42493 42460 42460 42493 
0 44 J 0.64 J 0.52 J 0.6 J 
0.22 J 0.33 U 0 41 U 0 14 J 

31400 J 22100 J 341 00 J 25200 J 

15.5 19 3 l 16.5 23 9 

7 .6 J 9.2 7 .6 J 11.6 

16.1 24.8 16 5 26.9 
18400 22600 J 20100 J 28400 

17.3 17 18 . ◄ 19 ,3 

5920 6630 J 6430 J 7510 

323 403 R 440 R 479 

0.12 0.0 4 J 0.04 J 0 02 u 
20 J 25.6 2 1.3 41 .8 J 

1150 J 1430 13 10 1480 J 
0 ,69 J 0.26 J 0.29 J 0 .56 J 

70.7 J 69.7 J 73 5 J 81 .8 J 

19.5 24.6 22 4 20. 1 
71.4 76. 1 J 70.7 J 73.4 

10.8 68 7.9 0 .52 
84 .5 77.7 78.8 85 1 
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FREQUENCY NUMBER 
COMPOUND OF ABOVE 

UNITS MAXIMUM DETECTION TAGM TAGM 
VOLATILE ORGANICS 
Acetone ug/Kg 200 35'% 200 0 
2-Butanone ug/Kg 26 6% 300 0 
4-Methyl-2-Pentanone ug/Kg 4 6% 1000 0 
2-Hexanone ug/Kg 4 6% 0 
1, 1 2 .2-Tetra chloroethane ug/Kg 2 6% 600 0 
Toluene ug/Kg 1 6% 1500 0 

NITROAROMATICS 
2,4,6-Tnnitrototuene ug/Kg 110 6% 0 

SEMIVOLATILE ORGANICS 
4-Methylphenol ug/Kg 250 12% 900 0 
Naphthalene ug/Kg 330 12% 13000 0 
2-Methylnaphthalene ug/Kg 150 6% 36400 0 
Acenaphthylene ug/Kg 72 18% 41000 0 
Acenaphlhene ug/Kg 360 35% 50000 0 
D1benzofuran ug/Kg 260 6% 6200 0 
Fluorene ug/Kg 41 0 35% 50000 0 
Hexachlorobenzene ug/Kg 36 12% 410 0 
Phenanthrene ug/Kg 2100 59% 50000 0 
Anlhra cene ug/Kg 640 41% 50000 0 
Carbazole ug/Kg 370 35% 0 
Di•n-butylphthalate ug/Kg 53 12% 8100 0 
Fluoranthene ug/Kg 2400 65% 50000 0 
Pyrene ug/Kg 2000 65% ~onno 0 
Benzo( a )anthracene ug/Kg 990 59% 224 

Chrysene ug/Kg 1200 59% 400 4 

b1 s(2·Ethylhexyl)phthalale ug/Kg 940 59% 50000 0 
Benzo(b)nuoranthene ug/Kg 1100 59% 1100 0 
Benzo(k)nuoranthene ug/Kg 1100 59% 1100 0 
Benzo( a )pyrene ug/Kg 1100 59% 61 9 
lndeno( 1,2 ,3-cd)pyrene ug/Kg 490 59% 3200 0 
Dibenz(a .h)anthracene ug/Kg 160 24% 14 4 
Benzo(g.h.1 )perylene ug/Kg 510 53% 50000 0 

PESTICIDES/PCB 
Heptachlor epox1de ug/Kg 1.2 6% 20 0 
Endosutfan I ug/Kg 5.4 24% 900 0 
O,eldnn ug/Kg 70 41% 44 2 
4 ,4'•DDE ug/Kg 3 1 18% 2100 0 
Endnn ug/Kg 35 6% 100 0 
Endosulfan II ug/Kg 26 12% 900 0 
4 ,4'· 00T ug/Kg 5.6 18% 2100 0 
Endnn ketone ug/Kg 5.2 6% 0 
Endnn aldehyde ug/Kg 4 5 12% 0 

METALS 
Aluminum mg/Kg 17500 88% 19520 0 
Antimony mg/Kg 10.8 136% 6 2 
Arsenic mg/Kg 77 88% 6.9 0 
Banum mg/Kg 164 66% 300 0 

p \pit\projects\seneca\prison\44asoil xls 

TABLE 4.2-1 
SOIL ANALYSIS RESULTS - SEAD-44A 

COMPLETION REPORT . MINI RISK ASSESSMENT 
SENECA ARMY DEPOT ACTIVITY 

SOil 
SEAD-44 
3 
02/ 18/94 

NUMBER NUMBER TP44A-5 
OF OF 211986 

DETECTS ANALYSES 42493 

6 15 12 U 
1 15 12 U 

1 15 12 U 

1 15 12 U 

1 15 12 U 

1 15 12 U 

1 15 130 U 

2 15 400 U 

2 15 400 U 
1 15 400 U 

3 15 400 U 

6 15 21 J 

1 15 400 U 
6 15 21 J 

2 15 36 J 

10 15 240 J 

7 15 43 J 

6 15 26 J 

2 15 400 U 

11 15 400 

11 15 310 J 

10 15 160 J 
10 15 200 J 

10 15 500 

10 15 190 J 

10 15 160 J 

10 15 180 J 
10 15 120 J 
4 15 58 J 

9 15 110 J 

1 15 2 U 

4 15 2 U 
7 15 5.6 J 

3 15 4 U 

1 15 4 U 

2 15 4 U 

3 15 4 U 

1 15 4 U 

2 15 4 U 

15 15 11000 

15 15 0 .33 J 
15 15 3.7 
15 15 62 

SOIL 
SEAD-44 

3 
02/18194 
TP44A-6 

211967 

42493 

12 U 

12 U 

12 U 

12 U 

12 U 

12 U 

130 U 

410 U 

410 U 

410 U 

41 0 U 

410 U 
410 U 

410 U 

24 J 

100 J 
410 U 

410 U 

410 U 

190 J 

160 J 

77 J 

94 J 

200 J 

66 J 

61 J 

•"s• J 

61 J 

410 U 

56 J 

2.1 U 

1.6 J 

4 .1 U 

2.6 J 

4. 1 U 

4.1 U 

4. 1 U 

4. 1 U 

4 .1 U 

17500 

0.65 J 

7.7 

124 

4126101 

SOIL SOIL SOIL 
S EAD-44 SEAD-44 SEAD-44 
3 7 3 
02/18/94 02/20/94 02/19/94 
TP44A-7 TP44A-8 TP44A-9 
212004 212042 212005 
42494 42494 4249 4 

12 U 12 U 12 U 
12 U 12 U 12 U 
12 U 12 U 4 J 
12 U 12 U 4 J 
12 U 12 U 2 J 

1 J 12 U 12 U 

130 U 130 U 130 U 

430 U 430 U 400 U 
430 U 430 U 22 J 
430 U 430 U 400 U 

72 J 46 J 56 J 
40 J 22 J 23 J 

430 U 430 U 400 U 
53 J 30 J 38 J 

430 U 430 U 400 U 

960 510 580 
140 J 77 J 100 J 

190 J 150 J 150 J 
430 U 430 U 400 U 

2400 1200 1400 

2000 910 1000 

~ ~ 995' ~;r.'' 520' ri N 560 
.. 1200 •. ;I 650 7◄0 

150 J 940 720 
1100 560 600 
1100 640 620 

I 
1100 i"' 1' 600 !/lf; 680 
490 250 J 400 J 
430 U 430 U 400 U 
510 220 J 400 J 

2.2 U 2.2 U 2. 1 U 
2.2 U 2.2 U 2.1 U 
4 .3 U 4.3 U 12 J 

2.6 J 4.3 U 3 . 1 J 
3.5 J 4.3 U 4 U 

2.6 J 2.7 J 4 U 

5.6 2.6 J 3.6 J 
4 .3 U 5.2 J 4 U 
4,5 J 4.3 U 3 5 J 

16000 J 17200 J 15700 J 

0 .3 1 J 0 .62 J 0.4 J 
4,7 J 6 J 6 1 J 

121 J 106 J 130 J 
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FREQUENCY NUMBER 
COMPOUND OF ABOVE 

UNITS MAXIMUM DETECTION TAGM TAGM 

Berylhum mg/Kg 0 91 88% 1.1 3 0 
Cadmium mg/Kg 0 48 76% 2.46 0 
Calcium mg/Kg 77400 88% 125300 0 
Chromium mg/Kg 27 1 88% 30 0 
Cobalt mg/Kg 14 5 88% 30 0 
Copper mg/Kg 29 88% 33 0 
Iron mg/Kg 34900 88% 37410 0 

lead mg/Kg 24 .9 88% 24 .4 1 

Magnesium mg/Kg 40200 88% 21700 1 

Manganese mg/Kg 956 76% 1100 0 
Mercury mg/Kg 0.17 82% 0 1 2 
Ntckel mg/Kg 41 8 88% 50 0 

Pota ssium mg/Kg 2530 88% 2623 0 
Selen,um mg/Kg 1 7 88% 2 0 

Sodium mg/Kg 142 53% 188 0 

Vanadium mg/Kg 30 2 88% 150 0 

Zane mg/Kg 11 5 88% 115 0 

OTHER ANALYSE S 

N1lrale/N1lnte-N1trogen mg/Kg 13 100% NA NA 

Tolal Sohds %Wf\N 

p \p1t\pro1ects\seneca\prison\44asoil xis 

TABLE 4.2-1 
SOIL ANALYSIS RESULTS - SEAD-44A 

COMPLETION REPORT - MINI RISK ASSESSMENT 
SENECA ARMY DEPOT ACTIVITY 

SOI L 
SEAD-44 

3 
021 18/94 

NUMBER NUMBER TP4 4A-5 

OF OF 21 1986 

DETECTS ANALYSES 42493 

15 15 0.42 J 

13 15 0 .28 J 
15 15 77400 J 

15 15 16.7 

15 15 8,4 J 

15 15 17.8 

15 15 19900 

15 15 13.6 

15 15 ◄0200 

13 15 669 
14 15 0.17 
15 15 26 .1 J 

15 15 2090 J 

15 15 0 .97 

9 15 142 J 

15 15 18.2 

15 15 62.3 

4 

83 

NOTES 

SOIL SO IL SOIL 
SEA0-44 SEA0-44 SEAD-44 
3 3 7 
021 18/94 02/18/94 02/20/94 
TP44A·6 TP44A-7 TP44A-8 

211987 212004 2 12042 
42493 42494 42494 

0.77 J 0 .64 J 0.74 J 

0 . 18 J 0.25 J 0.29 J 

13200 J 35400 J 30 100 J 
27 .1 21.4 J 24.7 J 

14.5 8.7 J 12.9 J 

29 21.5 J 24 .4 J 

34900 24000 J 30000 J 

23.8 24.9 J 18.7 J 
7130 6610 J 7330 J 

528 451 J 741 J 

0.04 J 0.06 J 0 .0 4 J 

41 .7 J 26 9 J 34 .7 J 

2310 J 2230 J 2530 J 

0 66 J 11 J 0.69 J 

56.6 J 57 .4 J 73.3 J 

29.9 28 .9 J 29.4 J 

115 100 J 98.6 J 

3.7 13 12.9 

80.9 77.2 77 .4 

a) · = As per proposed TAGM, totat voes < 10 ppm, tota l SVOs < 500 ppm. and individual SVOs < 50 ppm. 
b) NA= Not Available . 
c) U = The compound was not detected below thi s concentration. 
d) J = The reported va lue is an estimated concentration. 

4/26/01 

SOIL 
SEA0-44 
3 
02/ 19/94 
TP44A- 9 

212005 
4249 4 

0.69 J 

0.23 J 

11500 J 

24 .2 J 

14 4 J 

25.5 J 

31300 J 

2 1 4 J 

6260 J 

956 J 

0 .04 J 

38.5 J 

1830 J 

0 .67 J 

49 7 J 

27.3 J 

94 .8 J 

8.1 
81.7 

e) UJ = The compound may have been present above this concentration, but was not detected due to problems with the analysis. 
f) R = The data was rejected during the data vati dallon process . 
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SENECA - SIX AREAS OF CONCERN FINAL COMPLETION REPORT 

respective T AGM value . Two samples with maximum concentrations of 59 and 70 µg/kg exceeded 

the T AGM for dieldrin ( 44 µg/kg). Endrin ketone and endrin aldehyde were found at maximum 

concentrations of 5.2 and 4.5 µg/kg, respectively. No TAGM values exist for these two 

compounds. 

4.2.2.4 Herbicides 

The analysis for herbicides by Method 8150 was not part of the analytical protocol for SEAD-44A. 

4.2.2.5 Metals 

A total of 21 metals were detected in the soil samples collected at SEAfl-44A. Of the 21 metals 

reported, 4 were found in one or more of the samples at concentrations which were above T AGM 

limits. The reported concentrations of those metals which were found above TAGM limits were 

typically less than two times their associated T AGM values. The only exception was magnesium 

which was detected at a maximum concentration of approximately twice the associated T AGM 

value. 

4.2.2.6 Nitroaromatics 

2,4,6-Trinitrotoluene was detected in only one sample, SS44A-5 , at a concentration of 110 µg/kg. 

There is no T AGM value for 2,4,6-TNT. 

4.2.2,7 Indicator Compounds 

Nitrate/nitrite-nitrogen was detected in all 15 samples collected at SEA[1-44A. The reported 

concentrations ranged from a low of 0.1 mg/kg to a high of 13 mg/kg, found in sample TP44A- 7. 

4.2.3 Groundwater 

Three monitoring wells were installed and sampled as part of the SEAD-44A investigation. The 

summary results of the chemical analyses are presented in Table 4.2-2 . The following sections 

describe the nature and extent of groundwater contamination identified at SEAD-44A. 
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COMPOUND UNITS MAXIMUM 

VOLATILE ORGANICS 
Acetone ug/L 8 
1, 1,2.2-Tetrachloroethane ug/L 3 

METALS 
Aluminum ug/L 2240 
Arsenic ug/L 4 1 
Barrum ug/L 104 
Beryllium ug/L 0.23 
Calcrum ug/L 132000 
Chromium ug/L 48 
Cobalt ug/L 4 
Copper ug/L 4.5 
Iron ug/L 4810 

Lead ug/L 4.1 
Magnesium ug/L 75600 

Manganese ug/L 217 

Mercury ug/L 0.06 
Nickel ug/L 12.3 

Potassium ug/L 6160 
Silver ug/L 0.63 
Sodium ug/L 18900 

Vanadium ug/L 4.7 
Zinc ug/L 12.8 

OTHER ANALYSES 

N1trate/N1trite-Nitrogen mg/L 0.10 

pH Standard Units 
Conductivity umhos/cm 
Temperature oc 
Turb1d1ty NTU 

p:lpitlprojectslsenecalprisonltables\44agw.xls 

FREQUENCY 
OF 

DETECTION 

20% 

20% 

60% 

20% 

60% 

20% 

60% 

40% 

40% 

40% 

60% 

20% 

60% 

60% 

40% 

40% 

60% 

20% 

60% 

60% 

60% 

67% 

TABLE 4.2-2 
GROUNDWATER ANALYSIS RESULTS - SEAD-44A 
COMPLETION REPORT - MINI RISK ASSESSMENT 

SENECA ARMY DEPOT ACTIVITY 

NUMBER NUMBER 
NYAWQS ABOVE OF 

CLASS GA STANDARD DETECTS 

50 0 1 

5 0 1 

0 3 

25 0 1 

1000 0 3 

0 1 

0 3 

50 0 2 

0 2 

200 0 2 

300 1 3 

25 0 1 

0 3 

300 0 3 

0.7 0 2 
100 0 2 

0 3 

50 0 1 

20000 0 3 

0 3 

300 0 3 

10 0 

NOTES. 
a) NY State Class GA Groundwater Regulations 
b) NA a Not Available 
d) U = The compound was not detected below this concentration. 

e) J = Th~ ;?~rirted value is an estimated concentration. 
f) UJ = The cur .. ;:>aund may have been present above this concentration, 

but was not detected due to problems with the analysis. 

4/26/01 

WATER WATER WATER 
SEAD-44 SEAD-44 SEAD-44 
07/12/94 07/13/94 07/12/94 

NUMBER MW44A-1 MW44A-2 MW44A-3 
OF 226786 226789 226790 

ANALYSES 45282 45282 45282 

3 10 U 8 J 10 U 
3 10 U 3 J 10 U 

3 125 J 2240 243 
3 2 U 4.1 J 2 U 
3 104 J 41 .6 J 52.4 J 
3 0.1 U 0.23 J 0.1 U 
3 92200 132000 102000 
3 0.4 U 4 8 J 0.74 J 
3 0.5 U 4 J 0.95 J 
3 0.5 U 4.5 J 1.9 J 
3 269 J r- 4810 419 
3 0.9 U 4.1 0.89 U 
3 19000 75600 34000 
3 18.2 217 131 
3 0.04 U 0.06 J 0.05 J 
3 0.7 U 12.3 J 2.6 J 
3 1050 J 6160 4050 J 
3 0.63 J 0.5 U 0.5 U 
3 2390 J 18900 4300 J 
3 0.63 J 4.7 J 1.4 J 
3 3.8 J 12.8 J 4.3 J 

3 0.05 0 01 U 0.1 
3 7.8 7.5 7.5 
3 410 900 550 
3 13.4 14.7 15.4 
3 10.7 693 16.8 
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SENECA - SIX AREAS OF CONCERN FINAL COM PLETION REPORT 

4.2.3.1 Volatile Organic Compounds 

Two volatile organic compounds, acetone (8 µg/L) and I, 1,2,2-tetrachloroethane (3 µg/L) were 

detected in groundwater sample MW44A-2. The occurrence of I , 1,2,2-tetrachloroethane was 

below its TAGM of 5 µg/L. Currently, there is no criteria for acetone in NY A WQS Class GA 

groundwater. 

4.2.3.2 Semivolatile Organic Compounds 

No semivolatile organic compounds were found in the three groundwater samples at SEAD-44A. 

4.2.3.3 Pesticides and PCBs 

No pesticides or PCBs were found in the three groundwater samples at SEAD-44A. 

4.2.3.4 Herbicides 

The analysis for herbicides by method 8150 was not part of the analytical protocol for SEAD-44A. 

4.2.3.5 Metals 

Of the 19 metals fo und in the three groundwater we lls, elevated concentrations of aluminum, iron, 

nickel, and sodium were noted in sample MW44A-2. Iron was the only metal fo und at 

concentrations exceeding the NYSDEC Class GA groundwater standard of 300 µg/L . A maximum 

concentration of 4,810 µg/L was fo und in the groundwater co llected from monitoring we ll 

MW44A-2 . Elevated concentrations of spec ific metals in groundwater sample MW44A-2 were 

likely assoc iated wi th the high turbidity (693 NTUs) of the sample. 

4.2.3.6 Nitroaromatics 

No nitroaromatics were fo und in the soi l samples co llected at SEAD-44A. 

4.2.3.7 Indicator Parameters 

Nitrate/nitrite nitrogen was detected in groundwater samples MW44A- I (0.05 µg/L) and MW44A-3 

(0 .1 µg/L). The detected nitrate/nitrite nitrogen concentrations were 2 to 3 orders of magnitude 
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SENECA - SI X AREAS OF CONCERN FINAL COMPLETION REPORT 

below the NYSDEC Class GA groundwater standard of 10 mg/L. 

4.2.4 Surface Water 

Four surface water samples were collected as part of the SEAD-44A investigation. The summary 

results of the chemical analyses are presented in Table 4.2-3. The following sections describe the 

nature and extent of surface water contamination identified at SEAD-44A. 

4.2.4.1 Volatile Organic Compounds 

No volatile compounds were found in the four surface water samples collected at SEAD-44A. 

4.2.4.2 Semivolatile Organic Compounds 

No semivolatile organic compounds were found in the four surface water samples collected at 

SEAD-44A. 

4.2.4.3 Pesticides and PCBs 

No pesticides or PCBs compounds were found m the four surface water samples collected at 

SEAD-44A. 

4.2.4.4 Herbicides 

The analysi s for herbicides by Method 81 50 was not part of the analytical protocol for SEAD-44A. 

4.2.4.5 Metals 

A total of 17 metals were detected in the surface water samples collected at SEAD-44A. Of the 17 

metals detected, aluminum, iron, nickel and zinc were found at concentrations which exceeded New 

York Class C surface water guidelines . Iron concentrations exceeded the NYSDEC guideline of 

300 µg/L in all 4 samples. The highest concentration was 632 µg/L in sample SW44A-l. The zinc 

concentration in sample SW44A- l also exceeded the guideline of 159.6 µg/L , where it was found at 

a concentration of 1,050 µg/L The concentrations of zinc in the 3 remaining surface water samples 

were below the guideline value. 
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COMPOUND UNITS MAXIMUM 
METALS 
Aluminum ug/L 476 
Banum ug/L 50.4 
Cadmium ug/L 0 .23 
Calcium ug/L 156000 
Chromium uglL 1 
Cobalt ug/L 1.1 
Copper ug/L 4.7 
Iron ug/L 632 
Lead ug/L 2.2 
Magnesium ug/L 22500 
Manganese ug/L 165 
Mercury ug/L 0 05 
Nickel ug/L 174 
Potassium ug/L 3600 
Sodium ug/L 3420 
Vanadium ug/L 1 
Zinc ug/L 1050 

OTHER ANALYSES 
Nitrate/Nitrite-Nitrogen mg/L 0.06 
pH Standard Units 8.7 
Conductivity umhos/cm 800 
Temperature ·c 22.7 
Turb1d1ty NTU 14.2 

FREQUENCY 

OF 

DETECTION 

100% 
100% 
25% 
100% 
100% 
25% 
100% 
100% 
50% 
100% 
100% 
75% 
100% 
100% 
100% 
50% 
100% 

100% 

NOTES· 

TABLE 4.2-3 
SURFACE WATER ANALYSIS RESULTS- SEAD-44A 

COMPLETION REPORT · MINI RISK ASSESSMENT 
SENECA ARMY DEPOT ACTIVITY 

NYS NUMBER NUMBER NUMBER 

GUIDELINES ABOVE OF OF 

CLASS C STANDARD DETECTS ANALYSES 
(a.b) 
100 4 4 4 

0 4 4 
3 85 0 1 4 

0 4 4 
140 0 4 4 

5 0 1 4 
17 36 0 4 4 
300 4 4 4 
87 0 2 4 

0 4 4 
0 4 4 

0 77 0 3 4 
100 16 1 4 4 

0 4 4 
0 4 4 

14 0 2 4 
159.6 1 4 4 

NA NA 

WATER 
SEAD-44 
04117194 
SW44A-1 

218085 

43549 

476 
29.6 J 
0 23 J 

41800 
0.92 J 

0.6 U 
4.7 J 
632 
2.2 J 

·• 7800 
9.8 J 

0.05 J 
174 

1210 J 
3420 J 

1 J 
1050 

0.04 
8 

180 
8.8 

12.2 

a) The New York State Ambient Water Quality standards and guidelines for Class C surface water (1998) . 
b) Hardness dependent values assume a hardness of 217 mg/L. 
c) NA = Not Available 
d) U = The compound was not detected below this concentration. 
e} J :: The reported value is an estimated concentration. 
f) NYSDEC guidance value 

4126101 

WATER WATER WATER 
SEAD-44 SEAD-44 SEAD-44 
04117194 04117194 04127194 
SW44A-2 SW44A-3 SW44A-4 

218086 218087 219414 

43549 43549 43626 

243 324 382 
27.8 J 28.6 J 50.4 J 

0.1 U 0.1 U 0 1 U 
40600 42700 156000 

0.52 J 1 J 0 91 J 
0.6 U 0.59 U 1 1 J 

2 J 2.3 J 3 2 J 
344 479 525 
0.8 U 0.9 J 0.79 U 

7670 8190 22500 
8.3 J 6 3 J 165 

0 .05 J 0.05 J 0 03 U 
1 J 1.9 J 2.7 J 

1150 J 1100 J 3600 J 
2760 J 2880 J 2730 J 

0.7 U 1 J 0 69 U 
5.6 J 10.4 J 5 5 J 

0.02 0.01 0 06 
8.6 8.7 76 
168 175 800 
8.1 75 22.7 
9.1 9.4 14 2 
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SENECA - SIX AREAS OF CONCERN FINAL COMPLETION REPORT 

4.2.4.6 Nitroaromatics 

No nitroaromatics were found in the surface water samples collected at SEAD-44A. 

4.2.4.7 Indicator Compounds 

Nitrate/nitrite nitrogen was found in all four of the surface water samples collected at SEAD-44A. 

The reported concentrations ranged from 0.01 mg/L to 0.06 mg/L. The maximum concentration, 

0.06 mg/L, was found in sample SW44A-4. 

4.2.5 Sediment 

A total of four sediment samples were collected as part of the SEAD-44A investigation. The 

summary chemical analyses are presented in Table 4.2-4. The following sections describe the 

nature and extent of sediment contaminants identified at SEAD-44A. 

4.2.5.1 Volatile Organic Compounds 

No volatile organic compounds were detected in the four sediment samples collected at SEAD-44A. 

4.2.5.2 Semivolatile Organic Compounds 

Two SVOs were identified in two of the four sediment samples collected at SEAD-44A. The SVOs 

detected were both phthalates, and were found at low concentrations. The maximum concentration 

detected was 72 µg/kg of di-n-buty lphthalate which was found in sediment sample SD44A- I. 

Phthalates are common laboratory contaminants. 

4.2.5.3 Pesticides and PCBs 

No pesticides or PCBs were detected in the four sediment samples collected at SEAD-44A. 

4.2.5.4 Herbicides 

The analysis for herbicides by Method 8150 was not part of the analytica l protocol for SEAD-44A. 
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FREQUENCY 

COMPOUND OF 
SEMIVOLATILE ORGANICS UNIT MAXIMUM DETECTION 

Di-n-butylphthalate ug/Kg 72 25% 
b1 s(2-Ethylhexyl)phthala!e ug/Kg 34 25% 

METALS 

Aluminum mg/Kg 14000 100% 
Antimony mg/Kg 0.4 50% 
Arsenic mg/Kg 5.4 100% 

Barium mg/1<:g 121 100% 
Beryllium mg/Kg 0 .71 100% 

Cadmium mg/Kg 0.4 1 100% 
Calcium mg/Kg 79400 100% 
Chromium mg/Kg 20.7 100% 
Cobalt mg/Kg 11 100% 
Copper mg/Kg 25.6 100% 

Iron mg/Kg 26300 100'% 

Lead mg/Kg 13.6 100% 
Magnesium mg/Kg 12900 100% 
Manganese mg/Kg 510 100% 
Mercury mg/Kg 0 07 100% 

Nickel mg/Kg 31 .9 100% 

Pota ssium mg/Kg 2760 100% 

Sodium mg/Kg 69.7 50% 

Thallium mg/Kg 0.53 25% 

Vana dium mg/Kg 24 100% 

Zinc mg/Kg 83.9 100% 

OTHER ANALYSES 

N1trate/N1lnte-Nitrogen mg/Kg 1.39 100% 

Total Solids %W/W 

TABLE 4.2-4 

SEDIMENT ANALYSIS RESULTS - SEAD-44A 

COMPLETION REPORT - MINI RISK ASSESSMENT 

SENECA ARMY DEPOT ACTIVITY 

NYSOEC NUMBER NUMBER NUMBER 

SEDIMENT ABOVE OF OF 

CRITERIA STANDARD DETECTS ANALYSES 

0 1 4 

7300 0 1 4 

0 4 4 

2 0 2 4 

6 0 4 4 

0 4 4 

0 4 4 

06 0 4 4 

0 4 4 

26 0 4 4 

0 4 4 

16 4 4 4 

20000 3 4 4 

31 0 4 4 

0 4 4 

460 2 4 4 

0 .15 0 4 4 

16 4 4 4 

0 4 4 

0 2 4 

0 1 4 

0 4 4 

120 0 4 4 

NA NA NA NA 

NOTES: 

a) NYSOEC Sediment Criteria· 1994 

SOtl SOIL SOIL 
SEAD-44 SEAD-44 SEAD-44 
0-0 .2 0-0.2 0-0.2 
04/17/94 04/ 17/94 04/17/94 

S044A-1 S044A-2 S044A-3 

2 18073 218075 218076 

43543 43543 43543 

72 J 460 U 490 U 

480 U 34 J 490 U 

13400 14000 9880 

0.4 J 0 .19 J 0.27 UJ 

4.9 5.4 4.4 
121 86.8 86.1 

0 .71 J 0.67 J 0 .49 J 

0.37 J 0.41 J 0.26 J 

3280 79400 12400 

19.8 20.7 14.8 

8.5 J 11 7.2 J 

17.5 23.6 .r.•1 '17.8, 
23000 26300 19200 

13.1 12.6 10.7 

4100 12900 5520 

<62 510 365 

0.07 J 0.05 J 0.05 J 

25.9 •·· 31.9 ;;r·~~ 
1640 2760 11 90 J 

41.4 U 69.7 J 42.3 U 

0.53 J 0.29 U 0.43 U 

23.9 24 19.1 

83.9 70.2 62.6 

1.39 0 .07 0 .01 

68.9 71.1 67.5 

{based on average organic carbon level of 3.65% in sediment determined in Seneca SEAO 16/17 RI Report , Parsons ES, 1998) 

b) A sediment is considered contaminated if either criterion is exceeded. 

c) Chronic toxicity sediment criteria for benthic aquatic life . 

d) NA= Not Available. 

e) U = The compound was not detected below thi s concentration . 

f) J = The reported value is an estimated concentration , 

g) UJ = The compound may have been present above thi s concentration, but was not detected due to problems 'Nith the analysis . 

h) R = The data was rejected during the data validation process . 

4/26/01 

SOIL 

SEAD-44 

0-0.2 

04/27/94 

S044A-4 

219399 

43663 

520 U 

520 U 

13300 

0.16 UJ 

5.2 

91 .2 

0.66 J 

0 .29 J 

22400 

18.7 

10.3 

!fl'"'I! 18.6 ' 
,., 24200 

13.6 

7850 

393 J 

0.03 J 
ran;:• ..... · 26.2' 

1200 

52.7 J 

0.25 U 

22.5 

66.2 

0.03 

63.2 
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SENECA - SIX AREAS OF CONCERN FINAL COMPLETION REPORT 

4.2.5.5 Metals 

A number of metals were detected in the sediment at SEAD-44A. Of these, antimony, calcium, 

magnesium, potassium, and sodium were detected at concentrations which exceeded the NYSDEC 

Sediment Criteria. The highest concentration of antimony was 0.4 J mg/kg which was found in the 

sample SD44A-l. This value was only slightly above the sediment criteria of 0.37 mg/kg. The 

calcium criteria of 68,900 mg/kg was exceeded in sample SD44A-2 which had a calcium 

concentration of 79,400 mg/kg. The maximum concentration of magnesium was detected in sample 

SD44A-2 (12,900 µg/kg) which was slightly greater than the sediment criteria value of 10,500 

mg/kg. The potassium criteria of 2,440 mg/kg was exceeded in samples SD44A-2 (concentration of 

2,760 mg/kg), while the sodium criteria of 50 mg/kg was exceeded in two samples. SD44A-2 (69.7 

J mg/kg) and SD44A-4 (52.7 J mg/kg). 

4.2.5.6 Nitroaromatics 

No nitroaromatics were detected in the four sediment samples collected at SEAD-44A. 

4.2.5.7 Indicator Compounds 

Nitrate/nitrite nitrogen was detected in all 4 of the sediment samples collected at SEAD-44A. 

Reported concentrations ranged from 0.01 mg/kg to 1.39 mg/kg. The maximum concentration, 1.39 

mg/kg, was found in sample SD44A-1 . 

4.3 SEAD-44B 

4.3.1 Introduction 

A total of three (3) surface soil samples, three (3) groundwater samples, and two (2) surface water 

and sediment samples were collected as part of the SEAD-44B investigation. The following 

sections describe the nature and extent of contamination identified at SEAD-44B. 

4.3.2 Soil 

The analytical results for the 3 surface soi l samples collected as pa1t of the SEAD-44B investigation 

are presented in Table 4.3-1. The following sections describe the nature and extent of 

contamination in SEAD-44B soils. The sample locations are shown in Figure 2.5-2. 

p: Ip i tip ro j ec tslsenecalp ri sonlsect ions\ fin a Ilse ct ion4 . doc April 2001 

Page 4-32 



n 

0 

l. 



FREQUENCY 

OF 

COMPOUND UNIT MAXIMUM DETECTION 

VOLATILE ORGANICS 
Acetone ug/Kg 47 100% 

2-Butanone ug/Kg 10 33% 

SEMIVOLATILE ORGANICS 

Phenanthrene ug/Kg 330 67% 

Anthracene ug/Kg 35 33% 

Fluoranthene ug/Kg 350 67% 

Pyrene ug/Kg 380 67% 

Benzo(a)anthracene ug/Kg 130 67% 

Chrysene ug/Kg 150 67% 

bis(2-Ethylhexyl)phthalate ug/Kg 42 67% 

Benzo(b)fluoranthene ug/Kg 99 67% 

Benzo(k)fluoranthene ug/Kg 110 67% 

Benzo(a)pyrene ug/Kg 98 67% 

lndeno( 1,2,3-cd)pyrene ug/Kg 64 67% 

Oibenz(a.h)anthracene ug/Kg 28 33% 

Benzo(g,h,i)perylene ug/Kg 56 33% 

PESTICIDES/PCB 

Endosulfan I ug/Kg 2 33% 

D1eldnn ug/Kg 57 33% 

4.4'-DDE ug/Kg 48 33% 

4.4'-000 ug/Kg 28 33% 

4.4'-DDT ug/Kg 27 33% 

METALS 
Aluminum mg/Kg 16400 100% 

Arsenic mg/Kg 13.1 100% 

Banum mg/Kg 136 100% 

Beryllium mg/Kg 077 100% 

Cadmium mg/Kg 0.34 100% 

Calcium mg/Kg 33300 100% 

Chromium mg/Kg 20.7 100% 

Cobalt mg/Kg 10.8 100% 

p:\pit\projects\seneca\prison\tables\44bsoil.xls 

TABLE 4.3-1 

SOIL ANALYSIS RE SUL TS - SEA0-44B 

COMPLETION REPORT - MINI RISK ASSESSMENT 

SENECA ARMY DEPOT ACTIVITY 

NUMBER NUMBER NUMBER 

ABOVE OF OF 

TAGM TAGM DETECTS ANALYSES 

200 0 3 3 

300 0 1 3 

50000 0 2 3 

50000 0 1 3 

50000 0 2 3 

50000 0 2 3 

224 0 2 3 

400 0 2 3 

50000 0 2 3 

1100 0 2 3 

1100 0 2 3 

61 1 2 3 

3200 0 2 3 

14 1 1 3 

50000 0 1 3 

900 0 1 3 

44 1 1 3 

2100 0 1 3 

2900 0 1 3 

2100 0 1 3 

19520 0 3 3 

8.9 1 3 3 

300 0 3 3 

1.13 0 3 3 

2.46 0 3 3 

125300 0 3 3 

30 0 3 3 

30 0 3 3 

4/26/01 

SOIL SOIL SOIL 

SEAD-44 SEA0-44 SEA0-44 

0-0.2 0-0.2 0-0.2 

04/13/94 04/13/94 04/13/94 

SS44B-1 SS44B-2 SS44B-3 

217686 217687 217688 

43535 43535 43535 

45 38 47 

10 J 18 U 14 U 

34 J 630 U 330 J 

420 U 630 U 35 J 

82 J 630 U 350 J 

89 J 630 U 380 J 

33 J 630 U 130 J 

52 J 630 U 150 J 

34 J 630 U 42 J 

51 J 630 U 99 J 

40 J 630 U 110 J 

32 J 630 U 98 J 

24 J 630 U 64 J 

420 U 630 U 28 J 

420 U 630 U 56 J 

2 J 3.3 U 2.4 U 

4.2 U 6.3 U 57 

48 6.3 U 4.6 U 

28 6.3 U 4.6 U 

27 6.3 U 4.6 U 

11000 16400 9820 

6.8 8.2 13.1 

60.6 136 70.8 

0.54 J 0.77 J 0.48 J 

0.33 J 0.34 J 0.24 J 

10900 5100 33300 

20 20.7 15.2 

10.8 J 7.8 J 8.2 J 
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Copper 

Iron 

Lead 

M agnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Sodium 

Vanadium 

Zinc 

COMPOUND 

OTHER ANALYSES 

N1trate/N1tr1te-N1trogen 

Total Solids 

UNIT 

mg/Kg 

mg/Kg 
mg/Kg 

mg/Kg 

mg/Kg 
mg/Kg 

mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 

mg/Kg 
mg/Kg 

mg/Kg 
%W/W 

FREQUENCY 

OF 

MAXIMUM DETECTION 

26.2 100% 

24100 100% 

39 5 100% 

9660 100% 

372 100% 

0.04 100% 

34 8 100% 

1880 100% 

1 2 100% 

43 2 33% 

28 100% 

145 100% 

0.47 100% 

TABLE 4.3-1 

SOIL ANALYSIS RESULTS - SEAD-44B 

COMPLETION REPORT - MINI RISK ASSESSMENT 

SENECA ARMY DEPOT ACTIVITY 

NUMBER NUMBER NUMBER 

ABOVE OF OF 

TAGM TAGM DETECTS ANALYSES 

33 0 3 3 

37410 0 3 3 

24 4 1 3 3 

21700 0 3 3 

1100 0 3 3 

0.1 0 3 3 

50 0 3 3 

2623 0 3 3 

2 0 3 3 

188 0 1 3 

150 0 3 3 

115 1 3 3 

NA NA 

4/26/01 

SOIL SOIL SOIL 

SEAD-44 SEAD-44 SEAD-44 

0-0.2 0-0 2 0-0 2 

04/13/94 04/13/94 04/13/94 

SS44B-1 SS44B-2 SS44B-3 

217686 217687 217688 

43535 43535 43535 

26.2 21 .7 19.9 

24100 23100 19600 

39,5 21.4 12.4 

5200 3910 9660 

372 J 318 J 364 J 

0.02 J 0 04 J 0.02 J 

34.8 20.8 24.3 

1380 1880 1550 

1.1 J 1.2 0.44 J 

35.3 U 31 .5 U 43.2 J 

20.3 28 16.3 

145 73.4 68.9 

047 0.06 0.04 

78.1 52.4 72.5 

NOTES: 

a) ·=As per proposed TAGM, total voes< 10 ppm, total SVOs < 500 ppm, and 

individual SVOs <SO ppm. 

b) NA= Not Available. 

c) U = The compound was not detected below this concentration 

d) J = The reported value is an estimated concentration. 

e) UJ = The compound may have been present above this concentration, but was not detected 

due to problems with the analysis. 

f) R = The data was rejected during lhe data validation process. 
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SENECA • SIX AREAS OF CONCERN FINAL COMPLETIO REPORT 

4.3.2.1 Volatile Organic Compounds 

Two volatile organic compounds, acetone and 2-butanone, were detected in the soil samples 

collected at SEAD-44B. Acetone and 2-butanone are common laboratory contaminants. Both 

contaminants were present at concentrations which were well below their respective T AGM values. 

Acetone was present in all three surface soil samples at concentrations ranging from 38 to 47 µg/kg. 

2-butanone was present in only one sample, SS44B- l, at a concentration of 10 µg/kg which is well 

below the TAGM value of 300 µg/kg. 

4.3.2.2 Semivolatile Organic Compounds 

A total of 13 semivol1tile organic compounds were found at varying concentrations in two of the 

three surface soil samples collected at SEAD-44B. In general, the concentrations of semivolatile 

organic compounds were low, with only two compounds exceeding their respective T AGM values 

in surface soil sample SS44B-3. Benzo(a)pyrene and dibenz(a,h)anthracene were detected at 

concentrations of 98 µg/kg and 28 µg/kg , respectively. The T AGM value for benzo(a)pyrene is 61 

µg/kg while the T AGM value for dibenz(a,h)anthracene is 14 µg/kg. 

4.3.2.3 Pesticides and PCBs 

Five pesticides were found in tv,10 of the three surface soil samples collected at SEAD-44B. The 

compound dieldrin was detected at a concentration of 57 µg/kg which was slightly above the 

TAGM value of 44 µg/kg. No PCB compounds were detected in the soil samples collected at 

SEAD-44B. 

4.3.2.4 Herbicides 

The analysis for herbicides 1Jy method 8150 was not part of the analytical protocol for SEAD-44B. 

4.3.2.5 Metals 

Twenty metals were detected in the surface soils collected at SEAD-44B. Of the 20 metals 

detected, 3 were found at concentrations which were above their associated T AGM values. Arsenic 

was detected in soi l sample SS44B-3 at 13 .1 mg/kg which was above the TAGM value of 8.9 

mg/kg. Lead was detected in a single sample (SS44B- l) at a concentration of 39.5 mg/kg, again 

only slightly above the T AGM value of 24.4 mg/kg. Finally, the compound Zinc detected in sample 

p: Ip i tip ro j ectslse ne ca lpri son lse ct i onsl fin allsect ion4. doc April 200 1 
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SENECA - SIX AREAS OF CONCERN FINAL COMPLETION REPORT 

SS44B- l at a concentration of 145 mg/kg, compared to the TAGM value of 115 mg/kg. 

4.3.2.6 Nitroaromatics 

No nitroaromatics were found in the surface soil samples collected at SEAD-44B . 

4.3.2.7 Indicator Compounds 

Nitrate/nitrite nitrogen was detected in all 3 surface soi l samples collected. Reported concentrations 

ranged from a low of 0.04 mg/kg in sample SS44B-3 , to a maximum of 0.47 mg/kg in sample 

SS44B-l. 

4.3.3 Groundwater 

Three groundwater monitoring wells were installed as part of the SEAD-44B investigation . The 

summary analytical results are presented in Table 4.3-2. The following sections describe the nature 

and extent of the groundwater contamination identified at SEAD-44B. 

4.3.3.1 Volatile Organic Compounds 

No VOCs were found in the groundwater samples collected at SEAD-44B. 

4.3.3.2 Semivolatile Organic Compounds 

No SVOs were found in the groundwa:Pr samples co llected at SEAD-44B . 

4.3.3.3 Pesticides and PCBs 

No pesticides or PCBs were found in the three groundwater samples collected at SEAD-44B. 

4.3.3.4 Herbicides 

The analys is for herbicides by Method 8150 was not part of the ana lytical protocol for SEAD-448 . 

4.3.3.5 Metals 

A total of 16 metals were detected in the groundwater samples collected at SEAD-448 . Iron was 
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COMPOUND UNIT MAXIMUM 

METALS 

Aluminum ug/L 1230 

Barium ug/L 77 .7 

Calcium ug/L 120000 

Chromium ug/L 2.5 

Cabal! ug/L 1.8 

Copper ug/L 2.4 

Iron ug/L 2340 

Magnesium ug/L 32900 

Manganese ug/L 219 

Nickel ug/L 4.4 

Potassium ug/L 2910 

Silver ug/L 0.7 

Sodium ug/L 8350 

Thallium ug/L 4.7 

Vanadium ug/L 2.7 

Zinc ug/L 10.4 

0 

OTHER ANALYSES 

Nilrale/Nilrile-Nitrogen mg/L 0.13 

pH Standard Un its 8.0 

Conductivity umhos/cm 620.0 

Temperature oc 15.3 

Turbidi ty NTU 67 .0 

p: \pitlprojects \se nee a Ip rison \tables \44 bgw. xis 

TABLE 4.3-2 

GROUNDWATER ANALYSIS RES UL TS - SEAD-44B 

COMPLETION REPORT - MINI RISK ASSESSMENT 

SENECA ARMY DEPOT ACTIVITY 

FREQUENCY NUMBER NUMBER NUMBER 

OF NY AWQ S ABOVE OF OF 

DETECTI ON CLASS GA STANDARD DETECTS ANALYSES 

100% 0 3 3 

100% 1000 0 3 3 

100% 0 3 3 

33% 50 0 1 3 

67% 0 2 3 

33% 200 0 1 3 

100% 300 2 3 3 

100% 0 3 3 

100% 300 0 3 3 

67% 100 0 2 3 

100% 0 3 3 

67% 50 0 2 3 

100% 20000 0 3 3 

33% 0 1 3 

67% 0 2 3 

67% 300 0 2 3 

0% 0 0 3 

100% 10 0 

NOTES: 

a) NY State Class GA Groundwater Regulations (1998) 

b) NA = Nol Available 

c) U = The compound was not detected below this concentration. 

d) J = The reported value is an estimated concentration . 

4/26/01 

WATER WATER WATER 

SEAD-44 SEAD-44 SEAD-44 

07/12/94 03/29/94 07/13/94 

MW44B-1 MW44B-2 MW44B-3 

226792 215835 226793 

45332 43179 45332 

288 J 1230 80 .2 J 

72.6 J 77 .7 J 39.3 J 

120000 92000 114000 

0.4 U 2.5 J 0.4 U 

0.91 J 1.8 J 0.5 U 

0.5 U 2.4 J 0.5 U 

666 2340 231 

31800 22500 32900 

219 29.4 151 

0.73 J 4.4 J 0.69 U 

2150 J 1360 J 2910 J 

0.68 J 0.7 J 0.5 U 

7190 8350 6110 

4.7 J 1.6 U 1.9 U 

0.5 U 2.7 J 0.63 J 

2.2 U 10.4 J 4.9 J 

0.11 0.06 0.13 

7.1 8 7.2 

620 383 600 

15.3 5.9 15 

16.5 67 2.5 
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SENECA - SI X AREAS OF CONCERN FINAL COMPLETION REPORT 

the only metal found at concentrations above the NY A WQS Class GA criteria value of 300 µg/L. 

Concentrations of 2,340 and 666 µg/L, found in samples MW 44B-1 and MW 44B-2 respectively, 

were the only values for iron that exceeded Class GA groundwater criteria. 

4.3.3.6 Nitroaromatics 

No nitroaromatics were found in the three groundwater samples collected at SEAD-44B. 

4.3.3.7 Indicator Compounds 

Nitrate/nitrite-nitrogen was detected in all 3 of the groundwater samples at concentrations which 

were below the criteria value of IO mg/L. The maximum nitrate/nitrite-nitrogen concentration 

detected was 0.13 mg/Lin the groundwater sample collected from monitoring well MW44B-3. 

4.3.4 Surface Water 

Two surface water samples were collected as part of the SEAD-44B investigation. The summary 

results of the chemical analyses are presented in Table 4.3-3 . The following sections describe the 

nature and extent of surface water contamination identified at SEAD-44B. 

4.3.4.1 Volatile Organic Compounds 

No VOCs were found in the two surface water samples collecte~ at SEAD-44B. 

4.3.4.2 Semivolatile Organic Compounds 

No semivolatile organic compounds were found in the two surface water samples collected at 

SEAD-44B. 

4.3.4.3 Pesticides and PCBs 

No pesticides or PCBs were found in the t\¥ 0 surface water samples collected at SEAD-44B. 
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COMPOUND UNIT MAXIMUM 

METALS 
Aluminum ug/L 76.5 
Arsenic ug/L 11 .6 
Barium ug/L 34 
Calcium ug/L 93000 
Copper ug/L 2.2 
Iron ug/L 79.8 
Magnesium ug/L 9070 
Manganese ug/L 5.3 
Mercury ug/L 0.05 
Nickel ug/L 0.68 
Potassium ug/L 3290 
Sodium ug/L 73200 
Zinc ug/L 2.2 

OTHER ANALYSES 
Nitrate/Nitrite-Nitrogen mg/L 0.01 
pH Standard Units 8.7 
Conductivity umhos/cm 700 
Temperature ·c 16.5 
Turbidity NTU 2.9 

TABLE 4.3-3 
SURFACE WATER ANALYSIS RESULTS - SEAD-44B 

COMPLETION REPORT - MINI RISK ASSESSMENT 
SENECA ARMY DEPOT ACTIVITY 

FREQUENCY NYS NUMBER NUMBER 
OF GUIDELINES ABOVE OF 

DETECTION CLASS C CRITERIA DETECTS 

100% 100 0 2 
100% 150 0 2 
100% 0 2 
100% 0 2 
100% 17.36 0 2 
100% 300 0 2 
100% 0 2 
100% 0 2 
100% 0.77 0 2 
100% 100.16 0 2 
100% 0 2 
100% 0 2 
100% 159.6 0 2 

50% NA NA 

NOTES: 

WATER 
SEAD-44 
04117194 

SW44B-1 
NUMBER 218088 

OF 43549 
ANALYSES 

2 76.5 J 
2 5.8 J 
2 34 J 
2 87000 
2 1.2 J 
2 79.8 J 
2 8990 
2 2.7 J 
2 0.05 J 
2 0.68 J 
2 2680 J 
2 73200 
2 2 J 

0.01 
8.7 
700 
16.2 
2.9 

a) The New York State Ambient Water Quality standards and guidelines for Class C surface water (1998). 
b) Hardness dependent values assume a hardness of 217 mg/L. 
c) NA = Not Available 
d) U = The compound was not detected below this concentration . 
e) J = The reported value is an estimated concentration . 

4/26/01 

WATER 
SEAD-44 
04117194 

SW44B-2 
218089 
43549 

64.4 J 
11 .6 
33.3 J 

93000 
2.2 J 

75.5 J 
9070 

5.3 J 
0.05 J 
0.66 J 
3290 J 

61000 
2.2 J 

0.01 U 
8.5 

690 
16.5 
2.8 
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SENECA - SIX AREAS OF CO CERN FINAL COMPLETION REPORT 

4.3.4.4 Herbicides 

The analysis for herbicides by Method 8150 was not part of the analytical protocol for SEAD-44B. 

4.3.4.5 Metals 

A total of 13 metals were found in the surface water samples analyzed at SEAD-44B. All reported 

concentrations of aluminum, arsenic , copper, iron, mercury, nickel , and zinc were below NY Class 

C guideline values . No criteria exist for the remaining 6 metals detected in the surface water at 

SEAD-44B. 

4.3.4.6 Nitroaromatics 

No nitroaromatic compounds were found in the two surface water samples collected at SEAD-44B. 

4.3.4.7 Indicator Compounds 

Nitrate/nitrite-nitrogen was found in one of the two samples at a concentration of 0.0 I mg/L. 

Currently, no criteria exists for nitrate/nitrite nitrogen in NY Class C surface waters. 

4.3.5 Sediment 

A total of two sediment samples were collected as part of the SEAD-44B investigation. The 

summary chemical analyses are presented in Table 4.3-4. The following sections describe the 

nature and extent of sediment contamination identified at SEAD-44B. 

4.3.5.1 Volatile Organic Compounds 

2-butanone was the only volatile organic compound found in the sediment samples collected at 

SEAD-44B. A concentration of 12 µg/kg was found in sediment sample SO44B-2 . 

4.3.5.2 Semivolatile Organic Compounds 

Di-n-butylphthalate was identified in both sediment samples collected at SEAD-44B. The repo11ed 

concentrations of di-n-butylphthalate were 65 and 110 µ g/kg in samples SO44B-1 & SO44B-2, 

respectively. There are no sediment criteria for di-n-butylphthalate. 
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COMPOUND UNIT MAXIMUM 

VOLATILE ORGANICS 
2-Butanone ug/Kg 12 

SEMIVOLATILE ORGANICS 
D1-n-butylphthalate ug/Kg 110 

METALS 
Aluminum mg/Kg 13000 
Antimony mg/Kg o 37 
Arsenic mg/Kg 58.3 
Barium mg/Kg 93 8 
Beryllium mg/Kg 0.66 
Cadmium mg/Kg 0.38 
Calcium mg/Kg 8780 
Chromium mg/Kg 19.8 
Cobalt mg/Kg 11 .9 
Copper mg/Kg 19.1 
Iron mg/Kg 28400 
Lead mg/Kg 17.7 
Magnesium mg/Kg 4880 
Manganese mg/Kg 679 
Mercu ry mg/Kg 0.06 
Nickel mg/Kg 28.4 
Potassium mg/Kg 1500 
Sodium mg/Kg 378 
Vanadium mg/Kg 23.8 
Zinc mg/Kg 76.3 

o 
OTHER ANALYSES 
Nitrate/Nitrite-Nitrogen mg/Kg 0.06 
Total Solids %WM/ 

p:lpitlprojectslsenecalprisonltables\44bsed .xls 

TABLE 4.3-4 
SEDIMENT ANALYSIS RESULTS - SEAD-44B 

COMPLETION REPORT - MINI RISK ASSESSMENT 
SENECA ARMY DEPOT ACTIVITY 

FREQUENCY NYSDEC NUMBER 
OF SEDIMENT ABOVE 

DETECTION CRITERIA STANDARD 

50% o 

100% o 

100% o 
50% 2 o 
100% 6 2 
100% o 
100% o 
100% 0.6 o 
100% o 
100% 26 o 
100% o 
100% 16 1 
100% 20000 1 
100% 31 o 
100% o 
100% 460 1 
100% 0.15 o 
100% 16 2 
100% o 
100% o 
100% 0 
100% 120 o 
0% 0 

100% NA NA 

NUMBER 

OF 
DETECTS 

1 

2 

2 
.• 1 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
o 

NA 

NOTES: 
a) NYSDEC Sediment Criteria - 1994 
b) A sediment is considered contaminated if either criterion is exceeded. 
c) 2% = 20,000 mg/Kg; 4% = 40,000 mg/Kg 
d) NA= Not Available. 
e) U = The compound was not detected below this concentration. 
f) J = The reported va lue is an estimated concentration . 

4/26/01 

SEDIMENT SEDIMENT 
SEAD-44 SEAD-44 
0-0.2 0-0.2 
04/17/94 04/17/94 

NUMBER SD44B-1 SD44B-2 
OF 218077 218078 

ANALYSES 43543 43543 

2 16 U 12 J 

2 65 J 11 0 J 

2 13000 10300 
2 0.37 J 0.3 UJ 
2 58.J' "'",··, '9,4 
2 93.8 68.6 
2 0.66 J 0.53 J 
2 0.38 J 0.23 J 
2 4240 8780 
2 19.8 14.6 
2 11 .9 7.1 J 
2 •ll!ff''"flm••,1 14.6 
2 18~~!1 

17600 
2 17.7 13.6 
2 4530 4880 
2 •~•IIHWff'679t 230 
2 0.05 J 0.06 J 
2 ''"':'-m,, . .-ii.:.I f~' ,, .,Jt!'is.il 
2 1500 1160 J 
2 378 J 97.6 J 
2 23.8 18.5 
2 76.3 56.5 
2 

NA 0.06 0.03 
65 61.2 

g) UJ = The compound may have been present above this concentration, but was not detected due to problems with the analysis. 
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SENECA - SIX AREAS OF CONCERN FINAL COMPLETION REPORT 

4.3.5.3 Pesticides and PCBs 

No pesticides or PCBs were detected in the two sediment samples collected at SEAD-44B . 

4.3.5.4 Herbicides 

The analysis for herbicides by Method 8150 was not part of the analytical protocol for SEAD-44B. 

4.3.5.5 Metals 

A total of twenty metals were detected in the sediment samples collected at SEAD-44B. Arsenic, 

copper, iron, manganese, and nickel were detected at concentrations which exceeded NYSDEC 

sediment criteria. The highest concentration of arsenic was 58.3 mg/kg in sample SD44B- I. This 

value was over 11 times the sediment criteria value of 6 mg/kg. The remaining metals, copper, iron, 

manganese, and nickel , were detected in excess of the NYSDEC Sediment Criteria for aquatic life . 

The concentrations detected for these other metals were only slightly above their associated 

sediment criteria. 

4.3.5.6 Nitroaromatics 

No nitroaromatics were detected in the two sediment samples collected at SEAD-44B. 

4.3.5.7 Indicator Compounds 

Nitrate/nitrite-nitrogen was detected in both sediment samples at concentrations of 0.03 and 0.06 

mg/kg. The maximum concentration, 0.06 mg/kg, was found in sample SD44A-1. 

4.4 SEAD-52 

A Limited Sampling Program was performed at SEAD-52 in December I 993 and presented in the 

SWMU Classification Report (Parsons ES, September 1994). A total of nineteen (19) surface soil 

samples (including 18 samples and one duplicate) were collected from a depth of 0 to 2" below 

ground surface and chemically analyzed for explosives by EPA Method 8330. The samples were 

collected from locations around Buildings 608, 611 and 612 as shown in Figure 2.6-1. A 

description of the program is presented below. 
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SENECA - SIX AREAS OF CONCERN FINAL COMPLETION REPORT 

Bldg. 608 -

Bldg. 611 -

Bldg.612-

Four surface soil samples, at 0-2" depth, were collected; one from each corner of 

the building. 

Four surface soil samples, at 0-2" depth, were collected; one from each corner of 

the building. 

Ten surface soil samples, at 0-2" depth, were collected; one from each corner of the 

building, two from the long sides of the building, approximately 100 feet apart, and 

one from the middle of each of the shorter sides. 

The results of the analyses are presented in Table 4.4-1. The results of the limited sampling 

indicate that the three explosive compounds, tetryl , 2,4,6-trinitrotoluene, and 2,4-dinitrotoluene, 

were detected in up to IO surface soil samples. Surface soil samples SS52-1 through SS52-8, which 

were collected from the buildings on the east side of Brady Road, were generally free of explosive 

compounds, with the exception of SS52-1 and SS52-6, which contained 110 and 280 µg/kg , 

respectively, of the compound 2,4-dinitrotoluene. 

All of the surface soil samples, except two samples, that were collected around Building 612 

contained explosive compounds. 2,4-dinitrotoluene was the most frequently detected compound 

(found in 10 of the 18 samples) and ranged in concentration from 91 to 2100 µg/kg. The compound 

2,4,6-trinitrotoluene was detected in only two samples and tetryl in only one sample. SS52-15 and 

SS52-16 , the two samples in which explosive compounds were not detected, were located on the 

southwest side of Building 612. No NYSDEC T AGM criteria are available for the explosive 

compounds detected. 

4.5 SEAD-62 

4.5.1 Introduction 

A total of three subsurface so il samples were collected from three test pits at SEAD-62 . A total of 

three groundwater samples were also collected as part of the investigation . The following sections 

describe the nature and extent of contamination identified at SEAD-62. The sample locations are 

shown in Figure 2.7-2. 
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FREQUENCY 
OF 

COMPOUND UNIT MAXIMUM DETECTION TAGM 

NITROAROMATICS 

HMX ug/Kg 0 0% 

ROX ug/Kg 0 0% 

1.3 .5-Trinitrobenzene ug/Kg 0 0% 

1.3-0irntrobenzene ug/Kg 0 0% 

Tetryl ug/Kg 150 5% 

2.4 .6-Trinitrotoluene ug/Kg 410 11 % 

4-amino-2.6-0mitrotoluene ug/Kg 0 0% 

2-amino-4.6-0initrotoluene ug/Kg 0 0% 

2.6-01n1trotoluene ug/Kg 0 0% 1000 

2.4-01n1trotoluene ug/Kg 2100 531% 

p·~it\projects\seneca\prison\tables\52soil.xls 

TABLE4.4-1 
SOIL ANALYSIS RESULTS - SEAD-52 

COMPLETION REPORT - MINI RISK ASSESSMENT 
SENECA ARMY DEPOT ACTIVITY 

SOIL 
SEAD-52 

0 
0.2 

12/16193 
SS52-1 

207145 
41 316 

SS52-1 
NUMBER NUMBER NUMBER SA 
ABOVE OF OF 
TAGM DETECTS ANALYSES 

0 0 19 130 UJ 

0 0 19 130 UJ 

0 0 19 130 UJ 

0 0 19 130 UJ 

0 1 19 130 UJ 

0 2 19 130 UJ 

0 0 19 130 UJ 

0 0 19 130 UJ 

0 0 19 130 UJ 

0 10 19 110 J 

SOIL SOIL SOIL SOIL 
SEAD-52 SEAD-52 SEAD-52 SEAD-52 

0 0 0 0 
0.2 02 02 0.2 

12/16193 12/16193 12/16193 12/16193 
SS52-19 SS52-2 SS52-3 SS52-4 

207163 207146 207147 207 148 
41 31 6 41316 41 316 41316 

SS52-1 SS52-2 SS52-3 SS52-4 
DU SA SA SA 
DUP OF SS52-1 

130 UJ 130 UJ 130 UJ 130 UJ 

130 UJ 130 UJ 130 UJ 130 UJ 

130 UJ 130 UJ 130 UJ 130 UJ 

130 UJ 130 UJ 130 UJ 130 UJ 

130 UJ 130 UJ 130 UJ 130 UJ 

130 UJ 130 UJ 130 UJ 130 UJ 

130 UJ 130 UJ 130 UJ 130 UJ 

130 UJ 130 UJ 130 UJ 130 UJ 

130 UJ 130 UJ 130 UJ 130 UJ 

120 J 130 UJ 130 UJ 130 UJ 

) 
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FREQUENCY 
OF 

COMPOUND UNIT MAXIMUM DETECTION TAGM 

NITROAROMATICS 

HMX ug/Kg 0 0% 

ROX UQ'!<9 0 0% 
1.3,5-Trinitrobenzene ug/Kg 0 0% 

1.3-Dinitrobenzene ug/Kg 0 0%1 

Telryl ug/Kg 150 5% 

2.4.6-Trinitrotoluene ug/Kg 410 11 % 

4-amino-2.6-0initrotoluene ug/Kg 0 0% 

2-amino-4 .6-Dinitrotoluene ug/Kg 0 0% 
2,6-0initrotoluene ug/Kg 0 0% 1000 

2.4- Oinitrotoluene ug/Kg 2100 53% 

p 'f)it\projects\seneca\prison\tabtes\52soil.x1s 

TABLE 4.4-1 
SOIL ANALYSIS RESULTS - SEAD-52 

COMPLETION REPORT - MINI RISK ASSESSMENT 
SENECA ARMY DEPOT ACTIVITY 

SOIL 
SEAD-52 

0 
0.2 

12/16/93 
SS52-5 

207149 
41 316 

SS52-5 
NUMBER NUMBER NUMBER SA 
ABOVE OF OF 
TAGM DETECTS ANALYSES 

0 0 19 130 UJ 

0 0 19 130 UJ 

0 0 19 130 UJ 

0 0 19 130 UJ 

0 1 19 130 UJ 

0 2 19 130 UJ 

0 0 19 130 UJ 

0 0 19 130 UJ 

0 0 19 130 UJ 

0 10 19 130 UJ 

SOIL SOIL SOIL SOIL 
SEAD-52 SEAD-52 SEAD-52 SEAD-52 

0 0 0 0 
0.2 0.2 0.2 0.2 ' 

12/16/93 12/16/93 12116/93 12/16/93 
SS52-6 SS52-7 SS52-8 SS52-9 

2071 50 207151 207152 207153 
41316 41316 41316 41 316 

SS52-6 SS52-7 SS52-8 SS52-9 
SA SA SA SA 

130 UJ 130 UJ 130 UJ 130 UJ 

130 UJ 130 UJ 130 UJ 130 UJ 

130 UJ 130 UJ 130 UJ 130 UJ 

130 UJ 130 UJ 130 UJ 130 UJ 

130 UJ 130 UJ 130 UJ 130 UJ 

130 UJ 130 UJ 130 UJ 130 UJ 

130 UJ 130 UJ 130 UJ 130 UJ 

130 UJ 130 UJ 130 UJ 130 UJ 

130 UJ 130 UJ 130 UJ 130 UJ 

280 J 130 UJ 130 UJ 490 J 
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FREQUENCY 
OF 

COMPOUND UNIT MAXIMUM DETECTION TAGM 
NITROAROMATICS 

HMX ug/Kg 0 0% 
ROX ug/Kg 0 0% 

1.3.5-Tnnitrobenzene ug/Kg 0 0% 

1.3-Drnitrobenzene ug/Kg 0 0% 

Tetryl ug/Kg 150 5% 

2.4.6-Tnnrtrotoluene ug/Kg 410 11% 

4-arrwno-2.6-0initrotoluene ug/Kg 0 0% 

2-am1no-4 .6-01nitrotoluene ug/Kg 0 0% 

2.6-Dinitrotoluene ug/Kg 0 0% 1000 

2.4-0initrotoluene ug/Kg 2100 53% 

p \pit\projectslseneca\prisonltablesl52soil xis 

TABLE 4.4-1 
SOIL ANALYSIS RESULTS - SEAD--52 

COMPLETION REPORT - MINI RISK ASSESSMENT 
SENECA ARMY DEPOT ACTIVITY 

SOIL 
SEAD-52 

0 
0.2 

12/16/93 
SS52-10 

207154 
41316 

SS52-10 
NUMBER NUMBER NUMBER SA 
ABOVE OF OF 
TAGM DETECTS ANALYSES 

0 0 19 130 UJ 

0 0 19 130 UJ 

0 0 19 130 UJ 

0 0 19 130 UJ 

0 1 19 130 UJ 

0 2 19 130 UJ 

0 0 19 130 UJ 

0 0 19 130 UJ 

0 0 19 130 UJ 

0 10 19 99 J 

SOIL SOIL SOIL SOIL 
SEAD-52 SEAD-52 SEAD--52 SEAD--52 

0 0 0 0 
0.2 0.2 0.2 0.2 

12/16/93 12/16/93 12116/93 12/16/93 
SS52-11 SS52-12 SS52-13 SS52-14 

207155 207156 207157 207158 
41 316 41316 41 316 41316 

SS52- 11 SS52-12 SS52-13 SS52-14 
SA SA SA SA 

130 UJ 130 UJ 130 UJ 130 UJ 

130 UJ 130 UJ 130 UJ 130 UJ 

130 UJ 130 UJ 130 UJ 130 UJ 

130 UJ 130 UJ 130 UJ 130 UJ 

150 J 130 UJ 130 UJ 130 UJ 

130 UJ 130 UJ 130 UJ 160 J 

130 UJ 130 UJ 130 UJ 130 UJ 

130 UJ 130 UJ 130 UJ 130 UJ 

130 UJ 130 UJ 130 UJ 130 UJ 

130 UJ 91 J 200 J 1500 J 
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FR EQUENCY 
OF 

COMPOUND UNIT MAXIMUM DETECTION TAGM 

NITROAROMATICS 

HMX ug/Kg 0 0% 

ROX ug~g 0 0% 
1.3.5-Trinitrobenzene ug/Kg 0 0% 
1,3- D1nitrobenzene ug/Kg 0 0% 

Telryl ug/Kg 150 5% 

2,4,6-Tnrntrotoluene ug/Kg 41 0 11% 

4-amino-2.6-0initrotoluene ug/Kg 0 0% 
2-amino-4.6-0initrotoluene ug/Kg 0 0% 

2.6-0initrotoluene ug/Kg 0 0% 1000 

2.4-0 initrotoluene ug/Kg 2100 53% 

p \pit',)rojects\seneca\prison\tables\52soil.xls 

TABLE 4.4-1 
SOIL ANALYSIS RESULTS - SEAD-52 

COMPLETION REPORT - MINI RISK ASSESSMENT 
SENECA ARMY DEPOT ACTIVITY 

SOIL 
SEAD-52 

0 
0.2 

12/16/93 
SS52-15 

2071 59 
41316 

SS52-15 
NUMBER NUMBER NUMBER SA 
ABOVE OF OF 
TAGM DETECTS ANALYSES 

0 0 19 130 UJ 

0 0 19 130 UJ t 
0 0 19 130 UJ 

0 0 19 130 UJ 

0 1 19 130 UJ 

0 2 19 130 UJ 

0 0 19 130 UJ 

0 0 19 130 UJ 

0 0 19 130 UJ 

0 10 19 130 UJ 

SOIL SOIL SOIL 
SEAD-52 SEAD-52 SEAD-52 

0 0 0 
, 0.2 0.2 0.2 

12/16/93 12/16/93 12/16/93 
SS52-16 SS52-17 SS52-1 8 

207160 207161 207162 
41316 41316 41 316 

SS52-16 SS52-17 SS52-18 
SA SA SA 

130 UJ 130 UJ 130 UJ 

130 UJ 130 UJ 130 UJ 

130 UJ 130 UJ 130 UJ 
130 UJ 130 UJ 130 UJ 

130 UJ 130 UJ 130 UJ 

130 UJ 410 J 130 UJ 

130 UJ 130 UJ 130 UJ 

130 UJ 130 UJ 130 UJ 

130 UJ 130 UJ 130 UJ 

130 UJ 1800 J 2100 J 
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SENECA - SIX AREAS OF CONCERN FINAL COMPLETION REPORT 

4.5.2 

The analytical results for the three subsurface soil samples collected from the test pits are presented 

in Table 4.5-1. The following sections describe the nature and extent of contamination in SEAD-

62 soils. 

4.5.2.1 Volatile Organic Compounds 

No volatile organic compounds were detected in the soil samples collected at SEAD-62. 

4.5.2.2 Semivolatile Organic Compounds 

A total of 2 semivolatile organic compounds, characterized as PAHs, were found at very low 

concentrations in one of the soil samples (TP62- l) collected at SEAD-62. Neither of these 

exceeded their respective T AGM values. 

4.5.2.3 Pesticides and PCBs 

No pesticide or PCB compounds were found in the soil samples collected at SEAD-62. 

4.5.2.4 Herbicides 

Two herbicides were found in two soil samples collected at SEAD-62. The compound 2,4,5-T was 

detected in samples TP62- l- l and TP62-3 - I located in the central portion of the site. Dicamba was 

detected on!y in sample TP62-3-l . None of these concentrations were above their TAGM values . 

4.5.2.5 Metals 

The soil samples collected at SEAD-62 were found to contain various metals at concentrations that 

exceed the associated T AGM or site background values. Of the 20 metals detected in SEAD-62 

soils, three (mercury, potassium, and zinc) were found in one or more samples at concentrations 

above their associated T AGM values, however, the exceedances were within the same order of 

magnitude as the TAGM value. 
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FREQUENCY 
COMPOUNDS OF 

UNIT MAXIMUM DETECTION 

SEMIVOLA TILE ORGANICS 
Fluoranthcne ug/Kg 46 3~% 
Pyrene ug/Kg 47 33% 

HERBICIDES 
2.4,5-T ug/Kg 10 67% 
Oicamba ug/Kg 9.3 33% 

METALS 
Aluminum mg/Kg 16100 100% 
Anlimony mg/Kg 0.21 33% 
Arsenic mg/Kg 8.4 100% 
Barium mg/Kg 202 100% 
Beryllium mg/Kg 0.74 100% 
Cadmium mg/Kg 0.68 100% 
Calcium mg/Kg 67900 100% 
Chromium mg/Kg 28.8 100% 
Cobalt mg/Kg 12.6 100% 
Copper mg/Kg 28.7 100% 
Iron mg/Kg 30300 100% 
Magnesium mg/Kg 20500 100% 
Manganese mg/Kg 778 100% 
Mercury mg/Kg 0.11 100% 
Nickel mg/Kg 29.6 100% 
Potassium mg/Kg 2970 100% 
Selenium mg/Kg 1.3 67% 
Sodium mg/Kg 164 100% 
Vanadium mg/Kg 33 .1 100% 
Zinc mg/Kg 218 100% 

PCT_SOLID %Wf\/V 

p \pit\projects\seneca\prison\tables\62soil.xls 

TABLE 4.5·1 
SOIL ANALYSIS RESULTS· SEAD-62 

COMPLETION REPORT · MINI RISK ASSESSMENT 
SENECA ARMY DEPOT ACTI VITY 

TAGM 

50000 
50000 

1900 

19520 
6 

8,9 
300 
1.13 
2.46 

125300 
30 
30 
33 

37410 
21700 
1100 
0.1 
50 

2623 
2 

188 
150 
11 5 

NUMBER 
ABOVE 

TAGM 

NOTES: 

NUMBER 
OF 

DETECTS 

SOIL 
SEAD-62 
0 
0.5 
06/12/94 
TP62-1-1 
224086 

44748 
TP62-1 

NUMBER SA 
OF 

ANALYSES 

46 J 
47 J 

10 J 
7.3 U 

14800 
0.35 UJ 

4.9 
147 

0.74 J 
0.43 J 

10900 
28.8 J 

9.4 J 
22 .8 

27500 
4530 

323 
0 .1 J 

26.2 
1630 J 

1.3 J 
37.8 J 
25.3 
218 

68.5 

a) ·=As per proposed TAGM, tolal voes< 10 ppm, total SVOs < 500 ppm. and 
individual SVOs <50 ppm. 

b) NA = Not Available . 
c) U = The compound was not detected below this concentration . 
d) J = The reported value is an eslimaled concentration . 

SOIL 
SEAD-62 
3 
3 
06/12/94 
TP62-2-1 
224088 

44748 
TP62·2 

SA 

370 U 
370 U 

5.6 U 
5.6 U 

11000 
0 .21 J 

5,3 
85 .4 
0.56 J 
0.56 J 

67900 
17.3 J 
12.6 

22 
23200 
20500 

495 
0.03 J 
29.6 
2210 J 
0.37 U 
88 .8 J 
20.3 
67.5 

89.5 

e) UJ = The compound may have been present above this concenlration, but was not delected 
due to problems with the analysis. 

f) R = The data was rejected during the data validation process. 

4/26/01 

SOIL 
SEAD-62 
2 
2 
06112/94 
TP62-3- 1 
224089 
44746 

TP62-3 

SA 

410 U 
410 U 

6.3 J 
9.3 J 

16100 
0.2 UJ 
8.4 

202 
0.72 J 
0 .68 J 

17400 
23.6 J 
12.6 
28 .7 

30300 
5340 
778 
0.11 
26.5 
2970 J 
0.99 
164 J 

33.1 
172 

79.6 
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SENECA - SIX AREAS OF CONCERN FINAL COMPLETION REPORT 

4.5.3 Groundwater 

Three monitoring wells were installed as part of the investigation at SEAD-62. The summary 

analytical results are presented in Table 4.5-2. The following sections describe the nature and 

extent of the groundwater contamination identified at SEAD-62. 

4.5.3.1 Volatile Organic Compounds 

Benzene was the only volatile organic compound found in the groundwater samples collected at 

SEAD-62. The volatile organic compound was detected in both MW62-2 and MW62-3 at 

estimated concentrations of 2 J µg/L , which exceeded the NY A WQS Class GA standard of 1 µg/L. 

4.5.3.2 Semivolatile Organic Compounds 

No semi-volatile organic compounds were detected in the three groundwater samples collected at 

SEAD-62. 

4.5.3.3 Pesticides and PCBs 

No pesticides or PCBs were found in the three groundwater samples collected at SEAD-62. 

4.5.3.4 Herbicides 

The herbicide 2,4,5-T was found at ;:i concentration of 0.12 µg/L in the groundwater sample from 

MW62-2 . This concentration is not :;i bove the NY A WQS Class GA criteria va lue of35 µg/L. 

4.5.3.5 Metals 

A total of 17 metals were detected in the ground water samples collected from SEAD-62. The 

compound iron was detected at concentrations betv,een 797 mg/L and I, 160 mg/L in all three 

groundwater samples, which exceeded both the state criteria values of 300 mg/L. These were the 

on ly exceedances for ground water at SEAD-62. 

p: Ip i tip ro jec ts\se neca\p ri son \sect i onsl tin al \sect ion-I . doc Apri l 200 1 

Page -l-49 



C 0 



CHEM_CLASS/PARAM UN1T 

VOLATILE ORGANICS 

Benzene ug/L 

HERBICIDES 

2 ,4 .5-T ug/L 

METALS 

Aluminum ug/L 

Banum ug/L 

Beryllium ug/L 

Calcium ug/L 

Chromium ug/L 

Cobalt ug/L 

Copper ug/L 

Iron ug/L 

Magnesium ug/L 

Manganese ug/L 

Mercury ug/L 

Nickel ug/L 

Pota ssium ug/L 

Sodium ug/L 

Thallium ug/L 

Vanadium ug/L 

Zinc ug/L 

OTHER ANALYSES 

pH SU 
Conductivity umhos/cm 
Temperature "C 

Turbidity NTU 

p \p1t\projects\seneca\prison\tables\62gw.xls 

MAXIMUM 

0 .12 

499 

68.1 

0 

104000 

1.4 

2.5 

0.54 

1160 

58200 

271 

0.05 

3.9 

7 470 

18100 

2.4 

1 8 

6.2 

7,8 

750 

20.3 

86 

FREQUENCY 

OF 

DETECTION 

67% 

33% 

100% 

100% 

0% 

100% 

67% 

100% 

33% 

'C'n'¼ 

100% 

100% 

100% 

67% 

100% 

100% 

33% 

100% 

100% 

TABLE 4 5-2 

GROUNDWATER ANALYSIS RESULTS - SEAD-62 

COMPLETION REPORT· MINI RISK ASSESSMENT 

SENECA ARMY DEPOT ACTIVITY 

NYAWQS 

CLASS GA 

35 

1000 

50 

200 

300 

300 

0.7 

100 

20000 

300 

NOTES: 

NUMBER 

ABOVE 

STANDARD 

NUMBER 

OF 

DETECTS 

a) NY State Class GA Groundwater Regulations (1998) 

b) NA;:; Not Available 

NUMBER 

OF 

ANALYSES 

3 

3 

3 

c) U = The compound was not detected below this concentration. 

d) J = The reported value is an estimated concentration. 

WATER 

SEAD-62 

07/2 1/94 

MW62·1·1 

227728 

45448 

MW62· 1 

SA 

10 U 

0.11 U 

499 

68.1 J 

0.1 U 

9 1700 

1.4 J 

2.5 J 

0,5! J 

797 J 

58200 

271 

0.05 J 

3.9 J 

7470 J 

18100 

1.9 U 

1.8 J 

4.2 J 

7.8 

750 

20.3 

86 

WATER 

SEAD-62 

07/2 1/94 

MW62·2·1 

227729 

45448 

MW62-2 

SA 

·;- J 

0.12 

430 

66 J 

0.1 U 

85600 

1.2 J 

1.1 J 

0.5 U ..... ,..--.. 
870 J 

44200 

134 

0.05 J 

2.3 J 

6240 J 

8750 

2.4 J 

1.5 J 

6.2 J 

7.3 

655 

19.1 

28 

WATER 

SEAD-62 

07/20/94 

MW62-3- 1 

2276 11 

45448 

MW62·3 

SA 

r· 2 J 

0. 11 U 

173 J 

64.8 J 

0.1 U 

104000 

0.4 U 

0.56 J 

0.5 U 

'116~ J 

33100 

86.5 

0.05 J 

0.69 U 

3150 J 

5820 

1.9 U 

0,85 J 

3 J 

7.2 

525 

14 

31 

4126101 
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SENECA - SIX AREAS OF CONCERN FINAL COMPLETION REPORT 

4.6 SEAD-120B 

4.6.1 Introduction 

A total of six soil samples were collected at three test pit locations behind each of the target 

locations within the berm as shown in Figure 2.8-1. The following sections describe the nature 

and extent of contamination identified at SEAD- l 20B. 

4.6.2 Soil 

4.6.2.1 Semivolatile Organic Compounds 

A total of seven semivolatile organic compounds were detected, all at estimated concentrations, in 

the soil samples collected at SEAD- l 20B. The compounds included many PAHs and two phthalate 

compounds as shown in Table 4.6-1. None of the detected concentrations were above the TAGMs. 

4.6.2.3 Explosives 

No explosive compounds were detected in the samples collected from the soil benn. 

4.6.2.4 Metals 

A total of 22 metals were detected in the soil samples collected at SEAD- I 20B. Of these, four 

metals exceeded their respective T AGMs as shown in Table 4.6-1. Lead was the only metal that 

exceeded the TAGM in all six samples . Samples from test pi r.s TPl20B-I and TPl20B-2 had lead 

concentrations that were in the several hundred parts rer million range. The maximum 

concentration for lead was 522 mg/kg at TP I 20B-2, which is 21 times the T AGM value of 24.4 

mg/kg. Copper was the next most frequent metal to exceed its T 1\GM in the SEAD- I 20B samples. 

The exceedences for copper, which ranged from 1.7 times to 6.4 times the TAGM value, were 

found at test pits TP I 20B- l and TP 1208-2. The other two metals, arsenic and thallium, exceeded 

the T AGM in only a few samples and the exceedences were relatively low compared to those of 

lead and copper. 
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TABLE 4.6-1 
SOIL ANALYSIS RESULTS -SEAD-120B 

COMPLETION REPORT - MINI RISK ASSESSMENT 
SENECA ARMY DEPOT ACTIVITY 

SEAD-120B SEAD-120B SEAD-120B SEAD-120B SEAD-120B SEAD-120B SEAD-120B 
TP120B-1 TP120B-1 TP120B-1 TP120B-2 TP120B-2 TP120B-3 TP120B-3 
SOIL SOIL SOIL SOIL SOIL SOIL SOIL 
EB165 EB034 EB166 EB167 EB168 EB169 EB170 
0.6 0.6 2 0.8 2 1 2.8 

2.2 1 2.2 1.5 3 
3/31/98 3/31/98 3/31/98 3/31/98 3/31 /98 3/31/98 3/31 /98 
SA DU SA SA SA SA SA 

FREQUENCY NUMBER NUMBER NUMBER EBS EBS EBS EBS EBS EBS EBS 
OF ABOVE OF OF 

PARAMETER UNIT MAXIMUM DETECTION TAGM TAGM DETECTS ANALYSES Value (0) Value (Q) Value (0) Value (0) Value (0) Value (0) Value (0) 
SEMIVOLATILE ORGANIC 
Anthracene UG/KG 4.5 16.7% 50000 0 1 6 79 U NA 79 U 4.5 J 80 U 80 U 78 U 
Chrysene UG/KG 5.3 33.3% 400 0 2 6 4.9 J NA 79 U 5.3 J 80 U 80 U 78 U 
Fluoranthene UG/KG 6.9 50.0% 50000 0 3 6 6.2 J NA 79 U 6.9 J 4.7 J 80 U 78 U 
Phenanthrene UG/KG 4.4 16.7% 50000 0 1 6 79 U NA • 79 U 4.4 J 80 U 80 U 78 U 
Pyrene UG/KG 6.6 33.3% 50000 0 2 6 5.5 J NA 79 U 6.6 J 80 U 80 U 78 U 

METALS 
Aluminum MG/KG 15300 100.0% 19300 0 6 6 13300 NA 13400 15300 13600 13400 13100 
Antimony MG/KG 1.4 50.0% 5.9 0 3 6 1.1 UJ NA 1.2 UJ 1.4 J 1.2 UJ 1.2 J 1.3 J 
Arsenic MG/KG 10.7 100.0% 8.2 1 6 6 2.9 NA 10.7 5.1 4 3.2 2.7 
Barium MG/KG 148 100.0% 300 0 6 6 105 NA 148 134 115 112 106 
Beryllium MG/KG 0 .56 100.0% 1.1 0 6 6 0.56 NA 0 .4 0.51 0.53 0.54 0.56 
Calcium MG/KG 36600 100.0% 121000 0 6 6 20300 NA 21700 8020 27200 28500 36600 
Chromium MG/KG 21 .9 100.0% 29.6 0 6 6 19.7 NA 20.1 21 .9 20.2 19.6 19.3 
Cobalt MG/KG 14.2 100.0% 30 0 6 6 9.8 NA 14.2 12.2 11.6 9.6 8.6 
Copper MG/KG 212 100.0% 33 4 6 6 t91 NA 57 136 212 33 32 .1 
Iron MG/KG 27100 100.0% 36500 0 6 6 24100 NA 26200 27100 24500 23100 22500 
Lead MG/KG 522 100.0% 24.8 6 6 6 289 NA 324 522 166 82.6 72 
Magnesium MG/KG 10300 100.0% 21500 0 6 6 6200 NA 7640 5130 7280 10300 10200 
Manganese MG/KG 945 100.0% 1060 0 6 6 448 NA 945 871 585 474 352 
Mercury MG/KG 0.07 16.7% 0.1 0 1 6 0.06 U NA 0.07 0.06 U 0.06 U 0.05 U 0.06 U 
Nickel MG/KG 34.6 100.0% 49 0 6 6 29 .9 NA 34 .6 32 .1 31 .1 29.3 27 .7 
Potassium MG/KG 2270 100.0% 2380 0 6 6 1630 NA 1730 2270 1670 1800 1700 
Selenium MG/KG 1.2 16.7% 2 0 1 6 1 UJ NA 1.1 UJ 1.2 J 1 UJ 1 UJ 1 UJ 
Silver MG/KG 0.38 16.7% 0 .75 0 1 6 0.29 U NA 0 .31 U 0.31 U 0.38 0.29 U 0.3 U 
Sodium MG/KG 92.5 83 .3% 172 0 5 6 90.4 NA 88.5 92 .5 72.2 58.5 U 69 .6 
Thallium MG/KG 2.9 33.3% 0.7 2 ~ 6 1.5 U NA 1.9 2.9 1.5 U 1.5 U 1.6 U 
Vanadium MG/KG 25.7 100.0% 150 0 6 6 21 .2 NA 24.2 25.7 22 .7 22 .6 21 .9 
Zinc MG/KG 110 100.0% 110 ~ 6 6 83.5 NA 87 .2 105 110 83.9 79.9 
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SENECA - SIX AREAS OF CONCERN FINAL COMPLETION REPORT 

5.0 MINI-RISK ASSESSMENTS 

The threat from a site can be quantified through the use of risk assessment techniques. Risk 

assessments have been performed at several of the highl..!r 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 

assessment 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 Completion Report presents the mini-risk assessments that have been 

performed for each of the six areas of concern . These risk assessments provide an understanding 

of the potential threats that these sites may pose . The outcome of these evaluations are used to 

support decisions regarding site disposition. Sites that are above the EPA target risk level will be 

considered further, while sites that are below these criteria may be eliminated from further 

consideration. Procedures for conducting a mini-risk assessment were presented to EPA and 

NYSDEC in the Decision Criteria Document dated March, I 998. 

The mechanisms of conducting the mini-risk assessment will follow the same mechanisms that 

have been used for conducting baseline risk assessments at several of the other sites with the 

exception that the maximum concentration of a component will be used instead of the Upper 

95th Confidence Limit (UCL) of the mean. This is because at many of these sites, the existing 

database is small. Using the maximum detected value will provide an added degree of 

conservatism . Biased sampling has been performed, and the data represent "worst case" 

conditions. 

The objecti ves of the mini -risk assessment are: to quantify tht· threat that a site may pose; to help 

determine whether a remedial investigation is necessary; to ;irovide a basis for determining if a 

removal action will eliminate the threat; and to help sur.,port selection of the "No Action" 

remedial alternative, where appropriate. To meet these o1JJectives, the Risk Assessment 

Guidance for Superfund (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 baseline risk assessment. 

The s ix areas of concern within the property sited for prison construction include: 

SEAD-43 - Building 606-Old Missile Propellant Test Laboratory 

SEAD-56 - Building 606-Herbicide and Pesticide Storage 

SEAD-69 - Building 606-Disposal Area 

SEAD-44A - Quality Assurance Test Laboratory (West of Building 6 I 6) 
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SENECA - SIX AREAS OF CONCERN 

SEAD-44B - Quality Assurance Test Laboratory (Brady Road) 

SEAD-52 - Ammunition Breakdown Area 

SEAD-62 - Nicotine Sulfate Disposal Area 

SEAD-120B - Ovid Road Small Arms Range 

The six areas of concern are shown in Figure 1.1-12. 

FINAL COMPLETION REPORT 

5.1 METHODOLOGY AND ORGANIZATION OF DOCUMENT 

The methodology employed for this risk assessment follows USEPA guidance. This section 

contains Sl::.Ven major subsections, as follows: 

I. Identification of Chemicals of Concern (Section 5 .2) 

This section provides site:related data a long 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 evaluat ion of site background data. Relevant 

background data are presented and, where appropriate, statistical analyses (e.g. Wilcoxon Rank 

Sum Test) were performed to allow for comparing on-site chemical concentrations with 

available background data to drop any data which are not applicable to the baseline risk 

assessment . 

2. Exposure Assessment (Sect ion 5.3) 

This section includes derivation and presentation of the applicable exposure point concentrations 

(EPCs) used in the human health risk assessment. Exposure point concei1trations 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 

baseline risk assessment. 

For the future on-site land-use scenarios, prison inmates, prison workers , construction workers, 

day care center children, and day care center adu lt worker are the relevant exposed populations. 

In all scenarios, the calcu lated risk values apply to a hypothetical RME individual working on or 

visiting the site, and the risk values are dictated by the collected environmental sampling data 

used in the risk assessment as exposure point concentrations for the applicable media. 
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SENECA - SIX AREAS OF CONCERN FINAL COMPLETION REPORT 

The three primary exposure routes considered in the baseline risk assessment 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. 

3. Toxicity Assessment (Section 5.4) 

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 5.5) 

This section presents the risk calculations for all human health exposure pathways for current 

and future land use. Non-carcinogenic and carcinogenic risk estimates are summarized for each 

receptor and exposure .P.athway. 

5.2 IDENTIFICATION OF CHEMICALS OF CONCERN 

Data co llected were evaluated for suitability of use in the risk assessment as discussed in RAGS 

(EPA, 1989a). These deci sions were based on analytical methods, quantitation limits, qualifiers, 

and blank contamination. 

The data usability criteria for documentation, analytical methods, data validation, prec1s1011 , 

accuracy, representativeness, comparability, and completeness are dis.cussed in past reports 

which documented the field investigations at the Six Areas of Concern. Such discussions may be 

found in Section 6 of the ESI for Eight Moderately Low Priority Sites for SEADs-43 , 56, -69, -

44A, and 44B, SWMU Classification Report for SEAD-52, Section 6 of the ESI for Seven Low 

Priority Sites for SEAD-62, and the EBS for Non-Evaluated Sites for SEAD- l 20B. 

The data used in the mini-risk assessments were collected during four investigations documented 

in the reports cited in the last paragraph. 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 bet\¥een June - July, 1994. Data collected for the SWMU Classification Report 

was collected during December 1993 and data collected for the EBS Report was collected during 

March, 1998. 

Table 5.2-1 summarizes the number of samples from each media collected at each of these areas 

of concern. The figures showing these sample locations are found in Section 2. 

p :\pi t\projectslse necalprisonlsect ionslfinal lsect ion 5 .doc Apr il 200 I 
Page 5-3 



n 

0 



SENECA - SIX AREAS OF CONCERN FINAL COMPLETION REPORT 

Table 5.2-1 Summary of Samples Collected at Six Areas of Concern 

Area of Concern Number of Samples Collected 

Groundwater Soil Sediment Surface Water 

SEAD-43,-56, and -69 4 30 5 5 

SEAD-44A 3 15 4 4 

SEAD-44B 3 3 2 2 

SEAD-52 0 12 0 0 

SEAD-62 3 3 0 0 

SEAD-120B 0 6 0 0 -
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 mini-risk assessment. 

5.2.1 Site-Specific Data Evaluation Considerations 

The maximum concentration of a component in the database was used as the exposure point 

concentration in the mini-risk assessment. 

NYSDEC CLP Statement of Work methods were used for the analysis of organic and inorganic 

constituents in soil , sediment, groundwater, and surface water. Herbicides were analyzed using 

EPA' Methods 8150. These methods provide data suitable for the mini-risk assessment. 

For inorganics, the site dataset was compared against the SEDA background dataset to determine 

if the site dataset is statistica lly different from the background dataset. The Wi lcoxon Rank Sum 

Test described in further detail below was used for this purpose. If there is no statistical 

difference then the constituents that are not different were eliminated from further consideration . 

Removing analytes from further consideration is consistent with RAGS (EPA 1989a). As a 

result of the limited dataset for each site, soil and groundwater concentrations collected from the 

six sites were combined and compared against background. Since these sites are located in close 

proximity to each other, combining soil and groundwater was considered appropriate . Inorganic 

constituents detected at any one site were included in the comparison to background. Inorganic 

constituents which were not detected at any site were not considered ; these were eliminated from 

further consideration as is consistent with RAGS (EPA, 1989a). 
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Organic compounds that were not detected at a particular site were eliminated from further 

consideration at that site. Only inorganic constituents were compared to background . 

Anthropogenic organic constituents have not been considered . This has produced a more 

conservative risk assessment since all organic constituents have been assumed to be present due 

to previous site activities . 

A total of 56 background soil samples and 28 background groundwater samples have been 

compiled from various s ite investigations conducted at the SEDA and represent the background 

dataset. Background data sets and the locations from which the data were collected are provided 

in Appendix G. 

The background groundwater samples with NTUs greater than 50 were removed from further 

consideration due to turbidity. Samples collected prior to implementing the USEPA's low-flow 

purging SOP contained concentrations of metals that did not represent the concentration in the 

aquifer. The reported concentrations were often much higher than one could expect to be 

dissolved in groundwater, and it was concluded that the high reported concentrations were due to 

the excessive amounts of suspended particulates . 

The Wilcoxon Rank Sum test (WRS test) is the statistical method that was used to compare the 

site so il and groundwater datasets to background soil and groundwater datasets . The basis for 

this stati stical comparison was obtained from the EPA guidance document Statistical Methods 

For Evaluating The Attainment Of Cleanup Standards (EPA, 1994) and Statistical Methods For 

Environmental Pollution Mon itoring (Gi lbert, 1987) . 

The hypotheses used in the application of the WRS test are: 

Ho (the null hypothesis) : The populations from which the two data sets 

have been drawn have the same mean. 

Ha (the alternative hypothes is): The measurements from the s ite population tend 

to exceed those from the background 

populations. 

where Ho is assumed to be true unless the test indicates Ho should be rejected in favor of Ha . If 

Ho can not be rejected, then it is accepted that the di stribution of measurements in the 

background area is very simi lar in shape and central tendency (average) to the di stribution of 

measurements in the area beii1g investigated. 

The WRS test is performed by first li sting the combi ned background and on-s ite measurements 

from sma llest to largest and assigning the ranks 1,2 etc. , to the ordered va lues. The ranks of the 
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measurements from the cleanup unit are summed and used to compute the statistic Zrs, which is 

compared to a critical value (ZI-a) from the standard normal distribution. 

The Zrs statistic is calculated from the following formula: 

where: 

mn 

12 

WRs - n(N + 1) / 2 

g 

1>ArJ-1) 
N + l - _) _= I ___ _ 

N(N-l) 

m = number of samples in the background dataset 

n = number of samples in the on-site dataset 

N =m+n 

Wrs = the Wilcoxon Rank Sum of the on-site dataset 
g = the number of tied groups 
tj = the number of tied data in the jth group 

1/ 2 

The critical value Z1_a defines the maximum allowed probability that the WRS test will 

incorrectly indicate that the site and background datasets are distinguishable. This type of error 
is called a Type I error and it denotes a ' false positive' evaluation. The overall Type I error rate 

(a) will be selected at 0.05 , which represents the 95% confidence interval. Z1_a is found from 
Cumulative Standard Normal Distribution statistica l tables. For a Type I error rate of 0.05 , Z 1_a 

(or Z 95) will be equal to 1.645 . If the calculated Zrs statistic for a particular analyte is less than 
Z1_w the null hypothesis cannot be rejected . It is therefore concluded that, at the 95% (or 97 .5%) 

confidence level, the measurements of that analyte in the on-site population does not tend to 

exceed the measurements of that analyte in the background population and that analyte is 

eliminated from the database. The WRS test does not require that either data set be normally 

distributed . 

Six inorganic analytes were found to occur in the soil dataset at concentrations that tend to be 

above those observed in the background soil measurements. They are cadmium, copper, lead, 

potassium, selenium, and zinc. These inorganic const ituents in soil were retained for further 

analysis in the mini-risk assessment performed for each site. 

For the groundwater samples, one inorganic ana lyte, magnesium, was found to occur in the 

groundwater dataset at concentrations that tend to be above those observed in the background 
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groundwater measurements . This inorganic constituent in groundwater was retained for further 

analysis in the mini-risk assessment performed for each site. 

Tables 5.2-2 and 5.2-3 summarize the results of statistical comparisons, the Zrs statistic 

calculations and the Zrs to Z I-a comparisons for the soil dataset and the groundwater dataset, 

respectively. 

5.2.3 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 selected as the maximum detected value for that 

constituent of concern . When the maximum value occurred in a sample which had a duplicate 

sample, the maximum value was used in the risk assessment: the samples were not averaged . 

Tables 5.2-4 and 5.2-5 list the chemicals of potential concern for the mini-risk assessment for 

each area of concern in all soils and groundwater, less the inorganic analytes found at 

background levels. The number of analyses performed, the number of times detected, the 

frequency of detection, the mean and standard deviation of the sampled concentration, and the 

maximum detected concentration for each chemical of potential concern is provided in the data 

tables presented in Section 4.0. 

5.3 EXPOSURE ASSESSMENT 

5.3.1 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: Contained within this step is general information 

concerning the physical characteristics of the site as it pertains to potential 

considerations affecting exposure. The physical setting involves climate, 

vegetation, soil characteristics, surface and groundwater hydrology. All potentially 

exposed populations and subpopulations therein (receptors) are assessed relative to 

their potential for exposure. Additionally, locations relative to the site along with 
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Number of I I 

Number of background 
I I , site samples I samples . Total samples Mean m 
I 

Stddev n 
I Metals 1 n m N (m+n) (ug/L) (ug/L) 

Aluminum 
I 58 1 54 I 112 13757.22 1 3639.85 1 

Antimony 58 1 54 112 2.81 t 1.94 1 
Arsenic 58 1 52 1 110 

554 1 
1 e2 1 

Banum 58 54 
I 112 i 79 85 42.4 

Beryllium 5e i 54 112 0 68 017 1 

Cadmium 58 54 ; 112 0.53 0 31 ' 
Calcium 

I 
5e

1 
54 112 46539.26 30573 251 

Chromium 5e
1 

54 1 112 20 93 4.92 , 
Cobalt 

I 58 1 54 112 11.35 3 25 1 
Copper 

I 58 1 54 I 11 2 21.28 36 4 1 
Cyanide 58

1 
48 106 029 0 19 

Iron 58 ' 54 , 112 25369,81 5548 51 [ 
Lead 

I 
55 \ 50 105 1766 88.53 

Magnesium 5e 1 54 ! 112 10506 67 8649,84 
I 

51 I Manganese 52 103 606.9 163.62 
Mercury 

I 
54 50 1 104 0.04 0 03 

Nickel 

I 
5e : ~!i 111 31 .65 9.49 

Potassium 58 1 112 1537.02 511 .97 
Selenium 58 54 112 0 34 0.44 
Srlver 58 s i; 109 0 39 0 16 
Sodium 58 54 112 89 01 40,39 
Thallium 

I 
58 51 I 109 0.28 0.45 

Vanadium I 58 54 1 112 22.03 6.05 
Zinc 58 51 109 74 ,67 55.7 
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Table 5.2-2 
COMPLETION REPORT FOR SIX AREAS OF CONCERN 

lnorganics Statistical Analysis 
(Wilcoxon Ranked Sum Test) 

Soil Medium 

I I 
I 

Stddev m 

I 
Min n I Min. m Max. n Max. m Mean Rank 

(ug/L) (ug/L) (ug/L) (uq/L) (uq/L) n 
4402 3 I 2900 , 5560 27000 21200 54.35 

2.17 i 0.07 0.08 10.8 6.8 41 .39 vs: 2 7 : 2.7 13.1 21.5 54.05 
2673 1 2.7 33.9 202 159 59.42 

0.25 0.17 0 34 : 1.2 1.4 52.41 
0.74 • 0 04

1 
0.Q1 1 1.5 2.9 63.58 1 

50814 .36 1 3385 1 13701 
141000 293000 55.55 

6.43 5 4 1 10.3 30 7 35.8 ·• 54 .91 
4.38

1 

2.8 1 5.5 20.9 29.1 52.85 
8.42 1 

11 .4 1 97 1 212 62.8 63.84 
004 i 0.17 1 0.22 1 7 0 41 55.86 

7384,31 , 8520 eno 1 40300 42500 54.87 
36 45 5.9 : 54 522 266 63.8 1 

6159,77 2690 2830 47500 29100 54.61 
331 46 182 207 956 2380 45.08 

0.03 0 01 0.01 0.17 0.13 53.37 
11 .16 6 .8 12 .3 57.2 62.3 53.41 

510,14 730 628 3130 3160 65.03 
0.34 0,09 0.05 1,8 1,7 71,37 

0,24 1 0,04 0,01 0,6 0 87 40,65 
53.68 9.35 12.55 164 269 51 .91 

0.27 0.09 0 08 29 1 2 51 ,75 

65 1 6.4 12 41 .8 35.8 57,52 
19.65 59.2 40,6 338 126 66,99 

I Wilcoxon Wilcoxon 
Mean Rank Rank Sum Rank Sum I Reject Null 

m n m Zrs Z(1-alpha) Hypothesis? 
58.81 3175.5 3175.74 -0.7251 i 1.645 No 
72 .73 3927.5 3927.42 -5.1051 1 1.645 No 
57.12 2970 2970.24 -0.5031 1 645 No 
53.36 2881 .5 2881.44 0.987 1.645 No 
60.9 3288.5 3288.6 -1.3836 1.645 No 
48.9 2640.5 2640.6 2.3908 1.645 Yes 

57.52 3106 3106.08 -0.3203 1.645 No 
58.21 3143.5 3143.34 -0.5387 1.645 No 
60.42 3262.5 3262.68 -1.2317 1.645 No 
48.62 2625.5 2625.48 2.4779 1.645 Yes 
50.65 2431 2431 .2 0.8702 1.645 No 
58.25 3145,5 3145.5 -0.5503 1.645 No 
41 .12 2056 I 2056 3 8118 1.645 Yes 
58.53 3160,5 3160.62 -0.6376 1.645 No 
59.06 3012 3012 .06 -2.3747 1 645 No 
51 .56 2578 2578 0.3085 1,645 No 
58.84 3118.5 3118.52 -0.8885 1,645 No 
47.34 2556.5 2556.36 2.8797 1,645 Yes 
40.53 2188.5 2188.62 5.0235 1.645 Yes 
71 .32 3637,5 3637,32 -5.0581 1,645 No 
61.43 3317 3317.22 -1,5489 1,645 No 

58.7 2993.5 2993.7 -1 .1456 1.645 No 
55 41 2992 2992.14 0.3436 1 645 No 
41 .36 2109.5 2109,36 4.2238 1,645 Yes 
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Number of 

I Number of site background 

I 
samples t samples l Total samplcs Mean n Mean m Stddcv n 

I 
Metals n I m N(m+n) (ug/L) (ug/L) I (ug/L) 

Aluminum 10 1 28 1 38 857 ,02 2455.69 ! 986 ,98 

Anhmony 10 28 1 38 0 .69 8.88 0 .29 

Arsemc 
I 10 ' Ja l 1.31 rn! 1 28 1 

BMium i 10 1 28 1 38 1 
69.94 75 13 ! 27 .11 

Bc,ylhurn 10 26 36 0 .06 0 .21 0.06 

Calcium 10 28 ! 38 109480 123664 .29 1 17608.38 

Chrorrnum I 10 21 1 37 1.73 4.28 1.93 
I 

28 1 Cobalt 

I 
10 38 1.67 

364 1 
1.59 

I 
Coppc1 10 28 1 38 1 6 2.77 1.64 

Iron 
i 10 1 28 1 38 1961.9 3919 98 1 2300.96 

l ead I 10 1 28 38 1 2 67 1.25 
I 

28 1 27082 .14 1 Magnesium 10 , 38 38760 15686.74 
' 28 1 Manganese 
I 

10 38 138.61 194.01 83 .38 

Me1 cury 10 ' 26 1 36 0 .03 0 .04 0 .02 
I 

Nickel 10 , 28 38 4.16 6 .75 4.51 
I 

Polass,um 10 28 38 3446 3256.55 1708.16 

Silve1 
I 

28 38 0 ,35 1.21 0 .17 I 10 1 
Sodium 10 28 38 8353 19468.39 4728.8 

Thallium i 10 1 27 

371 
1.05 1,68 0.48 

V;mad1um 10 28 38 2 02 5 .21 1.73 

Zinc I 10 1 25 35 8.2 26 .12 6 .28 
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Table 5.2-3 
COMPLETION REPORT FOR SIX AREAS OF CONCERN 

lnorganics Statistical Analysis 

I 

(Wilcoxon Ranked Sum Test) 
Groundwater Medium 

Stddcv m I Min.n Min.m I Max. n Max.m Mean Rank 
(ugfl) (ug/L) (ug/L) (ug/L) (ugll) n 

8037 .44 80.2 18 2870 42400 21 .70 

12.95 0.5 0 .65 1.5 44 .7 9 .60 

1.61 0.75 0.4 4.1 9.3 16,80 

63.22 39 .3 19.6 113 337 20.95 

0 42 0 ,03 0,05 0.23 
'; 

2.2 10.75 

33807.65 85600 79100 138000 240000 15.85 

13.22 0.2 0.2 5.3 69.4 17.75 

7 .28 0 .25 0 .25 4.2 34 .6 17.85 

4.48 0 25 0 25 4.5 23 .3 16.55 

13088.81 231 10.85 7170 69400 23.00 

6.52 0.4 0.25 4.1 34.8 15.40 

13306.2 ] 19000 11400 75600 57600 25 .80 

242 .57 18.2 2.5 297 1120 19.85 

0 .02 0 .02 0 01 0 .06 0.1 17.90 

18.6 0.35 0.35 12.3 99.8 18.85 

2679 ,59 1050 421 5 6240 10200 21 .25 

1.21 0.25 0.25 0.7 4.55 11 .70 

19525.67 2390 1935 18900 73500 14.70 

1.21 08 0.6 2.4 4.7 15.90 

13.48 0 .25 0 .25 5.2 70.8 20 .40 

40.36 2 3 1.1 22 .5 143 16.40 

Wilcoxon 

Mc:m Rank Rank Sum Wilcoxon Rank Sum I Rejocl Null 
m n m z,. Z(1-.3lpha) Hypothesis? 

18.71 217 524 0 7293 1,645 No 

23.04 96 645 -3 .3694 1 . 6◄ 5 No 

20.46 168 573 -0 9249 1,645 No 

18.98 210 531 0.4807 1.645 No 

21.48 108 558 -2.87 15 1,645 No 

20 .80 159 582 -1.2103 1.645 No 

19.46 178 525 -0.4299 1.645 No 

20.09 179 563 -0.5483 1.645 No 

20 .55 166 575 -0 9831 1.645 No 

18.25 230 511 1.1602 1.645 No 

20.96 154 587 -1.3727 1.645 No 

17.25 258 483 2.0887 1.645 Yes 

19.38 199 5◄ 3 0.1160 1.645 No 

18.73 179 487 -0 .2235 1.645 No 

19.73 189 552 -0 .2156 1.645 No 

18.88 213 529 0.5802 1 645 No 

22.29 117 624 -2 .6465 1.645 No 

21 .21 1 ◄ 7 59◄ -1.5914 1.645 No 

20 .15 159 54◄ -1 .0828 1.645 No 

19.18 204 537 0.2986 1.645 No 

18.64 164 466 -0 .5846 1.645 No 
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2,4.5-T 
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TABLE 5.2-5 
CHEMICALS OF CONCERN IN GROUNDWATER 

Completion Report - Mini Risk Assessment 
Seneca Army Depot Activity 

SEAD-43 SEAD-44A SEAD-448 

X 

X 

X 

X X X 

X denotes compounds of concern at spec ific site . 
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2) 

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 on 

the surrounding population . 

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 quantify ing the exposure pathways in step 3. 

3) . Quantify Exposure: In this final process, the exposure levels (COPC intakes or 

doses) are ·calcu lated for each exposure pathway and receptor. These calculations 

typically follow EPA guidance for assumptions of intake variables or exposure 

factors for each exposure pathway and EPA-recommended calculation methods. 

Figure 5.3-1 illustrates the exposure assessment process . 

5.3.2 Physical Setting and Characteristics 

The phys ica l setting and characteristics of the site are described in Section 1.0 of this document. 

5.3.3 Land Use and Potentially Exposed Populations 

5.3.3.1 Current Land Use 

There is no current lane, use for each of the sites within the area under consideration. The s ites 

are abandoned and are no longer in use . These sites are in the southeastern portion of SEDA. 

There are no drinking water suppl y wel ls at ai1y of the areas of concern and access to these sites 

is restricted by perimeter .::hain link fencing. These s ites have no actua l s ite workers but are 

occasional ly patrolled by s ite security personne l. 

5.3.3.2 Potential Future Land Use 

EPA guidance for determining future land uses recommends that, if avai lable, master plans, 

which include future land uses, Bureau of Census projections and established land use trends in 

the general area should be uti"lized to establish future land use trend s. 

In July 1995, the Base Rea lignm ent and C losure Act (BRAC) Commission voted to recomm end 

closure of SEDA. Congress approved the recomm endation, which became public law on 
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SENECA - SIX AREAS OF CONCERN FINAL COMPLETION REPORT 

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

the Army. 

Plans to locate a prison within the southeast':!rn boundary of SEDA have recently been approved. 

The area designated for the prison incorporates the six areas of concern discussed in this 

Completion Report. In accordance with BRAC regulations, the Army will notify all 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, Army 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 und risk assessment. Such evaluations have been 

conducted at the six AOCs and are listed Section 1.1. This Completion Report presents the 

existing environmental concnt ions, surveying, sampling efforts, investigative and risk assessment 

at these areas of concern . 

5.3.3.3 Potentially Exposed Populations 

For purposes of this mini-risk assessment, five potentially exposed populations were considered. 

Because the six AOCs are incorporated into a planned prison site to be constructed in the very 

near future, only future receptors under the future land use scenario are considered in this mini

risk assessment. 

The five (5) exposed populations are: 

1. prison worker, 

2. prison inmate, 

3. construction worker, 

4. worker at an on-site day care center and 

5. chi ld at an on-site day care center. 

The prison worker and adult day care center worker are assumed to work 40 hours/week, 50 

weeks a year at the new facility. The exposure for the worker is based on 25 years of continuous 

employment at the site. 

The inmate is assumed to be incarcerated for 24 years, 24 hours a day, 365 days a year. 

The construction worker is assumed to work at the site for one year (40 hours/week, 50 weeks) . 
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The day care center child is assumed to attend the center for six years, 60 hours/week (5 days 

week 12 hours/day) for 50 weeks a year. 

5.3.4 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. 

A pathway cannot be completed unless each of these elements is present. The sources and 

mechanisms for release of chemicals and the environmental transport mediums are described in 

the ESI for Eight Moderately Low Priority Sites and the ESI for Seven Low Priority Sites. 

5.3.4.1 Sources and Receiving Media 

The contaminant source areas for each of the six areas of concern are summarized as follows: 

SEADs 43, 56, and 69 

The suspected source(s) are explosive material s from former missile propellant test laboratory 

Building 606, herbicides and pesticides that were also stored in Building ~06, and a disposal area 

associated with these operations. A septic system for these ar';!as is also a suspected source area. 

The primary release mechanisms from the site area are surface water runoff and erosion 

collected in a ditch on eastern side of the concrete pad of SEAD-43 and another ditch along 

Unnamed Road. Water collected in these ditches discharge into Indian Creek. Infiltration and 

percolation through septic system mound or through the herbicide & pesticide disposal area or 

through IRFNA (liquid propellant) that may have been released near Building 606 are other 

potential release mechanisms. If infiltration of precipitation occurs, then groundwater would be 

a secondary source . Soil, surface water, and sediment are also secondary sources. 

SEAD-44A 

The suspected source is waste materials associated with munitions and pyrotechnics that may 

have been disposed of at the site. The primary release mechanisms from the site are surface 

water runoff collected in ditch on southern side of SEAD-44A running towards the west into 
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Indian Creek and infiltration of precipitation through waste materials. If infiltration of 

precipitation occurs then groundwater would be a secondary source. Soil, surface water and 

sediment are also secondary sources. 

SEAD-44B 

The suspected source area at SEAD-44B is waste material associated with munitions and 

pyrotechnics activities which have occurred at SEAD-44B. The primary release mechanisms are 

surface water infiltration and percolation through dilapidated corrugated metal shack, and surface 

water runoff and erosion collected in ditches on the eastern side and southern side of SEAD-44B 

both of which discharge into Indian Creek watershed. If infiltration of precipitation occurs then 

groundwater wou ld be a secondary source. Soi l, sediment, and to a lesser extent surface water, are 

also secondary sources. 

SEAD-52 

The suspected source area at SEAD-52 is the surface soils near the buildings which have been 

impacted by explosives resulting from handling of ammunition powder and cleaning processes 

during the ammunition breakdown . The primary release mechanisms are surface water infiltration 

and percolation through source areas, and surface water runoff and erosion. Runoff is collected in 

swales which direct water towards the west into Indian Creek. Wind may also release the impacted 

soil as fugitive dust, but because the area is paved and vegetated, this is not expected to be a 

significant release mechanism . If infiltration of precipitation occurs then groundwater would be a 

secondary ?ource. Surface water and sediment are also secondary sources. 

SEAD-62 

SEAD-62 was potentially used for the disposal of nicotine sulfate. The suspected source(s) on the 

site are burial pits that contain the nicotine sulfate. Infiltration from precipitation through these 

burial pits is a primary release mechanism to groundwater. If infiltration e,f precipitation occurs 

then groundwater wou ld be a secondary source. Surface water runoff across the site is also a 

primary releas~ mechanism, although it is likely to be less significant because the nicotine sulfate is 

suspected to be buried on-site. If the nicotine sulfate were buried close to the ground surface, 

surface water runoff would likely be a more significant release mechanism . Surface water would 

likely flow towards the west to Indian Creek, since the site slopes to the west. Soil , surface water 

and sediment are also secondary sources of pollution . 
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SEAD-120B 

The suspected source area at SEAD-120B is soil berm located behind target post receptacles used 

for target practice at the small arms range. The primary release mechanisms are surface water 

infiltration and percolation through soil berm, and surface water runoff and erosion directed to 

Indian Creek. If infiltration of precipitation occurs then groundwater would be a secondary source. 

Surface water and sediment are also secondary sources. 

5.3.4.2 Fate and Transport 

The environmental fate associated with COPCs found at the six areas of concern is discussed in 

detail in the four previous reports which summarized the investigations at these sites. 

5.3.4.2.1 Volatile Organics 

A relatively small number of volatile organic compounds (VOCs) were detected in soil and 

groundwater at any of the six areas of concern . VOCs were detected infrequently and in low 

concentrations. Because of this low prevalence and concentrations, direct volatilization of VOCs 

was not considered significant in this assessment. 

5.3.4.2.2 Semi-Volatile Organics 

The principal semi-volatile compounds found at the six areas of concern are PAHs. Generally, 

these constituents are relatively persistent and immobile in the environment. Pesticides, 

herbicides and explosives were found at only 2-3 of the areas of concern. 

5.3.4.2.3 Metals 

The behavior of metals 111 soil is unlike organic compounds in many aspects. For e;,ample, 

volatilization 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 soi ls is 

substantial if the metal exists as a soluble salt. Upon contact with surface water or precipitation , 

the metal s, either as metal oxides or metal salts, can be solubilized , eventually leaching to the 

groundwater. In general , elevated concentrations of metal s were not measured in the on-site 

monitoring wells. 
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5.3.4.3 Exposure Routes 

Exposure routes are the means by which a human potentially contacts COPCs. Not all exposure 

routes wi ll exist at every site. In general, these include inhalation, ingestion and dermal contact. 

Exposure pathways that will be evaluated at each of the six areas of concern are discussed below. 

5.3.4.4 Exposure Points 

The exposure point is the point of potential human contact with a chemical, either directly at its 

source or via a transport medium . The same exposure points are considered for each of the six 

AOCs, as fo llows: 

• Ambient air containing suspended soil particles: exposure to prison workers, construction 

workers, inmates and day care receptors. 

• Surface soi ls: exposure to all receptors by direct contact (ingestion and dermal). 

• Subsurface soils : exposure to future construction workers by direct contact. 

• Groundwater: exposure to prison workers, inmates and day care receptors by ingestion ; 

additional exposure by inhalation and dermal contact during showering for inmates and 

prison workers. 

5.3.4.5 Integration of Exposure Pathways 

In this section, the final assemb ly of the components required to accurate ly construct an exposure 

pathway is performed. As described earlier the proper framework of an exposure pathway 

involves a source, transport medium, exposure point, and an exposure route. The pertinent 

exposure pathways for each area of concern are summarized in Figures 5.3-2 through 5.3-7. 

According to the RAGS (EPA, 1989a), a pathway is considered incomplete if one or more of 

these components is not present with the exception of the transport medium, which may be 

absent in the case of direct exposures . Hence, the conc lusion , if there is not a complete pathway, 

there can be no risk resulting from that theoretical pathway. For the purposes of this mini-risk 

assessment, future human exposure pathways have been identified as potential pathways which 

meet the criteria for an exposure pathway. 

For the future construction worker, dermal contact with and ingestion of all soi ls, and inhalation 

of particulates in amb ient air are considered . For the future inmate and prison worker, dermal 

contact with and ingestion of surface soils, ingestion of groundwater, inhalation and dermal 

contact of groundwater during showering, and inha lation of particulates in the ambient air are 

considered. For the future day care center receptors (adu lt workers and chi ld ren attendees) the 
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following pathways are quantified : dermal contact w ith and ingestion of surface so ils, ingest ion 

of groundwater and inhalation of particulates in ambient air. 

Other pathways were not quantified based on the following rationale : 

I . Ingestion and dermal contact from surface water and sediment were considered to be 

unrealistic future pathways of exposure because the depth of drainage ditches is at most only 

a few inches. It would be unlikely that a receptor would be exposed since swimming is not 

possible. 

2. Ingestion and dermal contact with soil by offsite area residents was eliminated from the risk 

assessment based on the unlikely occurrence of a trespasser in this area. Security at a future 

prison would prevent such access. 

5.3.4.6 Summary of Exposure Pathways to be Quantified 

The pathways presented reflect the projected future onsite use of the Areas of Concern. This 

section presents the rationale for including these exposure pathways in this risk assessment. 

Inhalation of Particulate Matter in Ambient Air 

Surface so il particles may become airborne v ia w ind erosion, which in turn may be inhaled by 

individua ls at the s ite. Construction workers may a lso be exposed to subsurface soil particles . 

Therefore, inhalation exposure to soi l particulates in ambient air was assessed for a ll future 

receptors . 

Incidental Ingestion and Dermal Contact to On-Site Surface Soils 

During the course of daily activities , a prison worker, inmate, day care worker or child could 

come into contact wi th these surface so il s and invo luntarily ingest and/or have their skin exposed 

to them. Therefore, exposure v ia dermal contact and soil ingestion was assessed for these four 

receptors. 

Incidental Ingestion and Dermal Contact to On-Site Surface and Subsurface Soils 

The laboratory analyses of an surface and subsurface soil s show the presence of VOCs, semi

volatile organi cs. pesticides, and meta ls . During the course of daily acti vit ies, an on-site 

constructi on worker wi ll come into contact w ith these surface and su bsurface so il s during 

intrusive activ ities and may involuntarily ingest and have hi s/her skin exposed to them . 
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Therefore, exposure via both dermal contact and soil 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 plans 

for the prison 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 shallow 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 would be installed on

site for potable water. Therefore, this is considered a complete pathway and data from the on

site wells are used to calculated exposure concentrations. 

Inhalation and Dermal Contact with Groundwater while Showering 

Prison workers and inmates may come into contact with groundwater whil e taking daily showers. 

These receptors may be exposed to all chemicals contained in groundwater during showering by 

dermal contact, and volatile chemicals which partition into the air via inhalation . Therefore, this 

is considered a complete pathway and data from the on-site we lls are used to calculated exposure 

concentrations. 

5.3.5 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 genera lly 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 which 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 through F. 
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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 certain 

human exposure parameters, such as inhalation rates, ingestion rates, etc. Generally, values are 

selected which tend to overestimate exposure. USEPA ( 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. Only RME scenarios 

have been evaluated in this mini-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 highest measured values (for soil and 

groundwater) or on calculated estimates (for ambient air and showering). Steady-state 

conditions were assumed . Therefore, current and future chemical concentrations were assumed 

to be 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 represents an exposure 

normalized for body weight over time. The total exposure is divided by the time period of 

interest to obtain an average exposure . The averaging time is a function of the toxic endpoint: 

For noncarcinogenic effects, it is the exposure time (specific to the scenario being assessed) and 

for carcinogenic effects, it is lifetime (70 years). 
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SENECA - SIX AREAS OF CONCERN FINAL COMPLETION REPORT 

5.3.5.1 Exposure Assumptions 

An important aspect of exposure assessment is the determination of assumptions regarding how 

receptors may be exposed to contaminants. USEPA guidance on exposure factors is extensive 

and was followed throughout this exposure assessment. Standard scenarios and EPA

recommended default assumptions were used where appropriate. 

The exposure scenarios in this assessment involve the following future receptors: prison worker, 

inmate, construction worker, and day care worker and child. 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 worker scenarios are intended to 

approximate the exposure potential of those employed at the site. 

Details of the exposure assumptions and parameters for each exposure scenario are shown m 

Table 5.3-1. 

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 I (RAGS) 

• USEPA, 1991a: Supplemental Guidance, Standard Default Exposure Factors 

• USEPA, 1992: Dermal Exposure Assessment, Principles and Applications 

• USEPA, 1993a: Superfund's Standard Default Exposure for the Central Tendency and 

Reasonable Maximum Exposure 

• USEPA, 1997: Exposure Factors Handbook 

h. the following sections, the methods used to calculate exposures by each pathway are 

explained. Tables which show the human intake or absorbed dose values calculated for each 

~xposure scenario are contained in Appendices A through F. These intakes and doses are used 

to a:;sess overall carcinogenic and non-carcinogenic risk, as discussed later in the risk 

characterization section (Section 5 .5 ). 

5.3.5.2 Exposure Scenarios 

The five exposure scenarios and their respective exposure assumptions in this assessment are 

described below. 

Construction Worker. Future construction workers are assumed to spend one year working at 

the AOCs, which is a typical duration for a significant construction project. These workers 

spend each working day at the AOCs according to the exposure frequency ca lculated in Table 
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RECEPTOR 

PRISON I Ni\ l ATE 

EXPOSURE ROUTE 

In hala tion o f Dn !ii l in 

A m hienl Air 

{Air EPC Calculated 

from Surfocc Soil Only) 

ln gl"s lion o f Soi l 

(Soil Ef>C' C'nlcu latcd 

fro m Surface Soi l Only) 

Dernrnl Cont :ict - Soil 

(Soi l EPC Calculated 
from Surface Soil Only) 

lnlrnh,tio n of 

Groundwat <'r 

Dl'rnrn l Conta ct -
Groundw a fl'r 

Ingest ion o f 

G roundwater 

p:lpitlprojectslsenecalprisonlrisktabllfinal\expfact2.wk4 

RME/CT PA RAMET ER 

lr>h.llatinn Rnlc 

I llody \'l~ight 
RME I Avcrnging Time. C'.1r 

Exposure Frequency 

Exposure Dunuion 

Averaging Time - Ne 
Body Weight 

Fracl ion Ingested 

Averaging Time - C'nr 
RME I lngcslion Rate 

Exposure Frequency 

Exposure Duration 

RME 

RME 

RME 

RME 

A vcraging Time - Ne 
8(1dy Weight 

Ah:-orption F.iclor 

Averaging Time - Car 
Skin C'ontnct Surface Arca 

Soil to Skin Adherence Factor 

Exposure Frequency 
Exposure Duration 

Averaging Time• Ne 

lnhalntion Rnte 
nod y Weight 

Averaging Time• Cnr 

Exposure Frequency 

Exposu re Duration 

A ver.1ging Time• Ne 

Body Weigh l 

A vcraging Time - Car 
S kin C'ont.1ct Surface Arca 

Ex posure Time 
1

1 

Exposure Frcql1ency 

Exposure D11rntio n 

A vcrag ing Time• Ne 
, Body Weight 

1\ vcraging T ime - Car 

I Ingestion Rnte 
Ex pos11rc Frequency 

I Exposure Durntion 

I Averaging Time· Ne 

T nhll' 5.3- 1 
EXPOSURE FACT OR ASSUMPTIONS 

Co mpleli nn Rt•port - M in i Ri sk Assess ml'nt 

Sl'IH'Cll Arm y Dc1rn t Acli\'it y 

VALUE UN ITS 

15l l ~~1/day 

25550 days 
.165 days/y r 

24 years 

8760 days 
70 kg 

I (unit less) 

25550 days 
100 mg soi l/day 

.165 days/y r 
24 ye:i.rs 

8760 days 
70 kg 

Compound S >ecific 

25550 days 
5800 cm2 

I mg/cm2 

.165 days/yr 
24 years 

8760 days 
0 S m.l /day 

70 kg 

25550 days 
.1<,5 days/y r 

24 ycnrs 

87<,0 days 
70 kg 

25550 days 
2.1000 cm2 

0 25 hours/day 

.165 days/yr 

24 1 ycnrs 
R7<,0 

1 
days 

70 kg 

25550 days 
2 liters/day 

.165 days/yr 
24 yenrs 

8 760 days 

BASIS 

Average inhnlation rate for nduhs with long term exposure 
Slandanl reference weight for ndult ma les 

70 years. convention,11 human life span 

Assumed 

Stilndard :i.dult residential duration 

24 years 

Strn1dard referem::e weight for .1dul1 ma les 

100% ingestion. conservilt ivc ilSSmnption 

70 years. conven tio1ml ln.ftnan li fe s p.111 

Upper bound worker exposure to dirt and d ust 
Assumed 

Standard adult res iclent i.il duration 

24 years 

Standard reference weigh! for adult males 

70 years. conventiona l human life span 

1-fands. legs. arms. neck and head exposed. 25% of upper bound body skin area o f adu lt 
Upper bo und soi l to skin adherence factor 
Assumed 

Standard adu lt residential durati on 
24 years 

Inhalation rate for sedentary activity for adults 

Standard reference weight for adult males 

70 years, conventional hu man life span 

Assu med 

Standard ad u lt residenlia l durati on 

24 years 

S tandard reference we ight for adult mil les 

70 years. conventional human life span 
Enti re adult body skin area 

Upper bo und ba1hing duration 

Assumed 

S1andard aduh residential duration 
24 years 

Standard re ference weight for adult ma les 

70 years, conventional humiln life span 

Standard adult ingestion rate 

Assumed 

Standard adult res idential durati o n 
24 years 

04/24/01 

SOURCE 

USEPA. 1997 

USEPA. 199 1 
USEl'A. 1989 

Bl'J 
USEPA. 1991. 199.1 

USEPA. 1989 

l!SE l'A. 199 1 

BPJ 
USEPA. 1989 

USEPA. 199.1 
13PJ 
USEl'A. 199 1. 1993 
USEPA. 1989 

USEPA. 1991 

USEPA. 1992 

USEPA. 1989 

USEPA. 1992 

USEPA. 1992 

l3PJ 
USEPA, 199 1, 1993 

USEPA, 1989 

USEPA, 1997 

USEPA. 199 1 

USEPA. 1989 

BPJ 
USEPA, 199 1. 1993 

USEl'A, 19R9 

USEPA, 199 1 

USEl'A . 1989 
USEPA. 1992 

USEPA. 1992 
BPJ 
USEl'A. 199 1, 199.1 

USEl'A. 1989 

USEPA. 1991 
USEPA, 1'189 

USEPA. 199.1 
l3PJ 
USEPA. 199 1. 1993 

USEPA. 1989 
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PRISON 
WOlll,;F,R 

RECEPTOR EXPOSU R E ROUTE 

lnh:1h1tion of Ous t in 

Ambi("rtl Air 

(Air EPC C:ilculatcd 
fro m Surface Soil Only) 

lnJ!<"Slion of 
, Soil 

(Soil Erl C:1lcula1cd 
from Surface Soil Onl y) 

Dl'rmal Coni ne! -
Soil 

(Soil EPC C.tlcul,ucd 

from Surface Soil Onlv) 

lnlrnlation of 

Gro11 ndw:1l l'r 

()("rnrnl Cont:1C't -

Groundwnlrr 

lnJ!t'Stion of 
Groundwnter 

p:lpitlprojectslsenecalprisonlrisktabllfinallexpfact2.wk4 

Tnhl(" S.3-1 

EXPOSURE FACTOR ASSUMPTIONS 

f'ompl<'lion Rcpor l - l\•lini Risk Assessment 

S<'ll<'Ca Army O<'pot Activity 

RME1cr I PARAMETER I VALUE ! UNITS I BASIS 

RME 

RME 

RME 

RME 

RM E 

RM E 

lnhnlal ion Ralc 

I 
Rody Wcil.!.hl 

Averaging f1mc • Car 

I Exposure Frequency 

ExpC1surc Duratitm 

1 t\vcrngi ng Time• Ne 

! Bodv We ig ht 

I 
Fractinn Ingested 

1\ vcr.:,g '. ,g Time - Car 

Ingestion Rnlc 

Exposure frequency 

I Exposure Duration 

! Avcrnging Time - Ne 
! Body Weight 
l Ahsorplion Factor 

A vcraging Time• Car 

S J..in Contact Surface i\rca 

Soi l to Skin Adherence Factor 

Exposure Freql1Cncy 

i Exposure Duration 

! Averaging Time• Ne 

I 

Inha lation Rale 

Body Weight 

A vcrag ing Time• Car 

I Ex posure Frequenc y 

I
-f: x1w sure D11r:11io11 

A vcrnging Tirnc · Ne 
Dody Weight 

I 
Averaging Time• Car 

Skin ( 'on1 ;1ct Surface Arca 

Exposure Time 

Ex posure Frequency 

Exposure Duration 

Averaging Time· Ne 
llody Weigh! 

Ingest ion R.1tc 

A vcraging Time• Car 

I 
Exposure Frequency 

Exposure Duralion 

A vc r:1g ing Time• Ne 

8 m3 /d.iy 
70 kg 

25550 days 

250 days/y r 

25 ye.irs 
9 125 days 

70 kg 

I (unitlcss) 

25550 <lays 
100 mg solids/dny 
250 days/yr 

25 years 
9 125 days 

70 kg 

Con1pound S\,ccific 

25550 I days 

5800 l cm2 

1 l mg/cm2 
250 1 days/\'r 

25 )'Cil l S 

() 125 days 

05 rn 3/day 

70 kg 

25550 days 
250 days/yr 

25 years 
9125 days 

70 kg 
2555( l days 
23000 cm2 

0 25 hours/d.iy 

250 days/y r 
25 yc.irs 

9 125 days 

70 kg 

liters/day 

25550 I days 
250 days/y r 

25 years 

9 125 days 

Average inhalation rate for light act ivity is I O mJ/hr, 8 hr work day 
Standard reference weig ht for adult males 
70 years. conventional hum.111 life span 

Assumes works 5 days/wk and 10 days/yr vacation 

Upper hound ti~ne for employment :11 ~ job 
25 years 

S tnndard reference weight for adult ma les 

I 00% ingestion. conserv;itive assumption 

70 years. convcnl ionil l huma n life span 

Upper hound wNker exposure to dirt .ind dust 
Assumes works 5 days/wk ilnd IO (fays/y r vacatio n 

l Jppcr bound time for employment at ajoh 

25 years 

Standard reference weight for adult males 

70 years. conventional human life span 

I h1ds, legs, arms. neck and head exposed, 25¾ of upper bound body sk in area of ;idult 
Upper bo und so il to skin adherence factor 

Assumes works 5 days/wk ,rnd IO days/y r vacation 

Upper bound time for employment at a job 
25 years 

Inhalatio n rate fo r sedentary activi1 y for ndults 

Standard reference weight for adult males 

70 years. conventional lwman life span 
Assumed 

Upper bound time for employmen t al a joh 

25 years 

St:1ndard reference weight for ,u.hdt males 

70 years, conven tional human life span 
Entire adult hody skin area 

Upper bound hilthing duration 
Assumed 

Upper bound time for employment at ajoh 
25 years 

S tandard reference weight for adult males 

S1andard ad ult ingestion rate 

70 years. conven tio nal human li fe span 

Assumes works 5 days/wk and 10 days/y r vacation 

Upper bound time for employment nt a job 
25 years 

04124/01 

SOURCE 

USEPA. 1997 
USE l'A. 199 1 
USEPA. 1989 

llSEPA . 199 1 
USEPA. 199 1. 199.1 

USE PA . 1989 

USEPA. 199 1 
BPJ 
USE PA . 1989 
USEPA. 19C)J 

USEPA. 19') 1 

USEPA. 1991. 199.1 

USEPA. 1989 

USE PA . 199 1 

USE PA . 1992 
USEPA. 1989 

USE l'A. 1992 
USEPA. 1992 
l/SEPA , 199 1 

USEPA. 199 1. 199.1 
USE PA , 1989 

USEl'A. 1997 

USEPA. 199 1 

USEPA. 1'!89 
BPJ 
USEPA. 199 1. 199.1 

LISEPA. 1989 

USEPA. 199 1 

USEPA. 1989 

USEPA. 1992 
USEPA. 1992 
BPJ 
USEl'A. 199 1, 199.1 

USEPA. 1'>89 

USE PA . 199 1 

USEPA. 199.1 

USEPA. 1989 

USEPA. 199 1 

USEPA . 199 1. 199.1 

US El'A . 1989 
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RECEPTOR 

l_ 
EXPOSURE ROUTE !__:ME/CT I _ PARAMETER 

CONSTRl lCT l ()N 
WOll1'ER 

lnh :,1 :,lion of Oust in 

A mbi('nl Air 

(Ai, EPC' Calculated 
from Surfocc and 
Subsurface Soi ls) 

lnJ!l'S lion of Soil 

(Soi l EPC Calculated 
fro m Surfr,cc and 
Suhsurfacc Soi ls) 

llernrnl Conl :1ct - Soil 

(Soil EPC Calculntcd 

from Surfocc and 
Subsurfocc Soils) 

p:lpillprojectslsenecalprisonlrisklabll final\expfacl2 .wk4 

I 
lnlrnln ti<m Rn lc 

Rod y Weight 

RME Exposure Duralion 

Avt·raging Time - Ne 
Averaging T ime - Cn, 

Expns11rc Frequency 

f\ody Wcigh1 

RME 

Fraction Ingested 

Exposure 0 11 ration 

Averagi ng Time - Ne 

Avcrnging Time - C.ir 

Ingestion R:11c 
I Exposure Frequency 

Hudy Weig:.: 
A hsorption F;11.:tor 

I 
\::,., ,·•u;;urc Durnt ion 

RME Avcrag,ng Time - Ne 
A vcraging Time - Cu 

1 Skm Conlclcl Surface Arca 
Soi l to Skin Adherence Factor 
1:xposurc Frequency 

Tahlc 5.3- 1 

EXl'OSIIHE FACTOR ASSUMPTIONS 
Co mpletion Rl'port - Mini Risk Assessml'nl 

S<'nt'rn Army D<'pot Act ivit y 

VALUE UN ITS 

104 mJ/day 

70 kg 
yc;u 

.l(,5 days 
25550 days 

¾ of250 days/yr 
70 kg 

I (unitless) 

I year 
J<,5 dnys 

25550 days 
480 mg so il/dny 

% of250 days/yr 

70 kg 

!Compound~ ec ific 
year 

I J(,5 days 

I 25550 days 

I 5800 cm2 
1 mg/cm2 

% of250 days/yr 

BASIS 

Average inhalaticm rate for outdoor worker is 1.3 m3/hr, 8 hr work day 
Standard reference weight fo r ad ult males 

Upper hound time of employment fo r construct ion worker 
I year 
70 years. convenlional human life span 
Site specific based on land area See Table 5 .1·2 
Standard re ference we igh t fo r adult males 
100% ingestion. conservati ve assumption 
l Jpper bound time of employment for const r worker 
I year 
70 years. conventional human life span 

Assumed JR for intensive construction work 
Si te speci fi c bnsed on land area Sec Table 5 3·2 
Stnndard reference weight fo r adult males 

Upper bound time of employment for const r worker 

I year 
70 years. conven tional human life span 
I lands. legs. nrms. neck and head exposed. 25% of upper bound body skin area of ad ult 
Upper bound so il to ski n adherence factor 
Si te speci fi c based on \;md area Sec.Table 5 J.2 

04/24/01 

SOURCE 

USEPA. 1997 
USEPA, 1'>91 

USEPA. 199 1 
USEPA. 1989 
USEPA , 1989 

USEPA. 199 1 
USEPA. 199 1 
BPJ 
USEPA. 1991 
USEl'A. 1989 
USEPA. 1989 

USEPA. 199 1, 1993 
USEPA. 199 1 

USE l'A. 1991 
USEPA . 1992 
USEPA. 199 1 

USEPA. 1989 
USEPA, 1989 
USEl'A. 1992 
USEPA. 1992 
USEPA. 199 1 
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Tnhle 5-.3-1 

EXl'OSIIRE FACTOR ASSUMPTIONS 
C'om 1llt"lio11 Rl'porf - Mini R isk Assessm<'nt 

S<'ll<'C'll Army Dt'pot J\('tivity 

RECEPTOR I EXPOSU RE ROUTE I RME/CT I PARAMETER I VALUE I UNITS 

DAYCARE 
CENTER C IIII.D 

lnhalntion of Dusi in 

Ambi('n1 Air 

(Ai r ErC C.i lculatcd 

f'rnm Surf.ice Soil Only) 

lngrslion of Soil 

(Soil EPC' C.1lcu la1ccl 

fro m Surface Soil Only) 

DC'rmal Con lacl - Soil 

(So il EPC Calculated 

from Surfocc Soi l On ly) 

lllj!('Slion or 
Gro1111dw;1f('r 

p:lpitlprojectslsenecalprisonlrisktabl\finallexpfact2.wk4 

l lnh;ilation Rat e 

Bodv W eight 

R~H: A vcrng ing Time - f ar 

Ex)H\Surc Frequency 

I Exposure Our.1tion 

Averm.?.ing Time - Ne 

; Bodv \vcig.ht 
Frnc1ion lngesicd 

A vc rng ing Time - Car 

RME I tnt,cstion Rate 

RME 

RME 

I Exposure Frequency 

Exposure Duratirn1 

! A ver.iging T ime• Ne 

Body Weight 

I Absorption Factor 

Aver.1ging Time - f;:ir 

I Skin Contac t S urface Arca 

Soil to Skin Adherence Factor 

Exposure Frequency 

Exposure Durnt ion 

Averagi ng ·111nc - !\le 

Body Weight 

lngc~• =nn Raic 

Averagi ng Time - Car 

I 

Exposure Frequency 

Exposure Dur.ition 

Aver.lgi ng Time - Ne 

4 m3 /d.1y 

15 kg 
25550 days 

250 d;ws/yr 

6 yea rs 

2190 d.-,ys 

15 kg 
1 (unitlcss) 

25550 days 
200 mg soi l/d;1y 

250 days/yr 

(1 yc.irs 

2 1()0 d.iys 

15 kg 
l Compound S >ec ifi c 

25550 days 
2 190 cm:! 

I mg/cm:! 
250 d.iys/yr 

6 yea rs 

2 1()0 d.1ys 

15 kg 
I liters/day 

25550 days 

250 d.1ys/yr 

(1 years 

2 190 d.1ys 

j Average inlrnl nt ion rntc fo r ch ildren doi ng ligh t acti vit y is O 4 m:l/hr. exposure time JO hr/day 

1 
mcrm weight for 0-(, year olds 

1

70 years. convcntion.ll hum.in life span 

Assumes altcnds 5 dnys/wk and IO days vac;-iti o n 

Assumes illlcnds from 0-(l years o ld 

j <, years 
mean weight for 0-6 ycnr olds 
I 00% ingest ion. conscrvn li vc assl1mptio n 

70 years. convent ion.ii hurn;rn life span 
Maximum IR for a child 
Assumes nltcnds 5 days/wk and IO dnys vacatio n 

Assumes allcnds from 0-6 yc.irs o ld 

(1 ycnrs 

] mean weight for 0-6 yc.ir olds 

70 years, conven tio nal human li fe span 

I lands legs. arms, neck and head exposed. 25% o f upper bound hotly skin area o f a 3-6 year o ld 

Upper bound so il to skin adherence factor 

Assumes attends 5 days/wk and 10 d,.,ys vacati o n 

Assumes allends from Q.6 years old 

6 years 

mea n weight for 0-6 year o lds 

Representative upper bound estimate for 0 -6 year o lds 

70 years. convention.ii human life span 

Assumes a ttends 5 days/wk and 10 days v.icati o n 

Assumes .:iuends from 0-6 years o ld 
() years 

04/24/01 

SOURCE 

USEr A. 1'197 
USEPA. 199J 
USEPA. 1989 
USEPA. 199 1 
13PJ 
USEPA. 1989 
USEl'A. 1'>9J 
Bl'J 
USEPA. 1989 
USEPA. 1'>9J 
USEPA. 199 1 
BPJ 

USEl'A. 1989 
USEPA. 1')9.1 

USErA. 1989 
USEPA. 1992 
USEPA. 1992 
USEr A. 199 1 
131'J 
USEPA. 1989 
USEl'A. 1993 
USEPA. 1997 
USErA. 1989 
USEPA. 199 1 
BPJ 
USEl'A. 1989 
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T.ihl<' S.3- 1 

D'. POSII RE FACTOR ASSUMPTIONS 
Co mpll'tion Rl'JlOrl - Mini Risk Assessnn•ul 

Sl'nC'<'II Army D<'pot Ac ti v it y 

R F:CE l'TO R l EXPOS URE ROUTE 
-----R-ME/CT j PARAM ETER 

:_:LUE I UN ITS I BASIS 

DAY CA RE 
C"ENTE ll WOl{h:1-:R 

RMF Rcason.1blc M.ixi mum Exposure 

Cu ( ';ucinngcnic 
Ne Non-c.1rcinn1;cnic 

l11lrn l:1lion of Dt1!'il in 

A mhi<'nl Air 

(Air EPC Calculated 

from Surface Soil Only) 

lng<'sti on of So il 

(Soil EPC C.ilcu latccl 
from Surface Soil Only) 

D<' rm al Conl:tC'I - Soil 

(Soi l EPC Calcu lated 
frnm Surface Soil On ly) 

ln J,!<"Stion or 
Groundw:tl <' r 

p:lpitlprojectslsenecalprisonlrisktabll finallexpfact2 .wk4 

I 

lnha l;i litm Rate 
11ndv We ight 

RME Averaging Time - C.i r 

l~x pns11rc Frequency 

RME 

RM[ 

I Exposure Durnlion 

! Avcrnging Time - Ne 
Body Weight 
Frnc1ion Ingested 

Avcrnging Time - Car 
lngcslio n Rate 

Exptisurc FrcqL1cncy 

Expos11rc Du r.uion 

A vcragini:; Time - Ne 
Body Weight 
Absorption Factor 
Aver;aging Time - Car 
Skin Conine! Surfoce Arca 

Soil to Ski n Adherence Factor 
Exposure Frctjuency 
Exposure Dur.1t ion 

8 i mJ /day 
70 i kg 

25550 I days 
250 days/yr 

25 -years 

() 125 !<b ys 
70 kg 

I (unitless) 

25550 days 
100 mg so il/dny 
250 days/y r 

25 yems 
C) l 25 days 

70 kg 

1 Compound S >ecific 

25550 I days 
5800 cm2 

I l mg/cm2 
250 days/yr 

25 yea rs 

I RM [ I Avcr.iging T ime - C.ir 

I Exposure Frequency 
Exposure Durntion 

\ Averagi ng T ime - Ne 

Avcrngi ng T ime - Ne 
Body Weight 
lngeslion Rnlc 

{)J 25 I dnys 
70 kg 

li ters/dny 

25550 I days 
250 days/y r 

25 I ycnrs 
()125 days 

Source References 
USEPA. 1988 Supcrfund Expos • ! ,sscssment M.1nual 
US EPA. 198') Risk Assessme nt Guidance for Superfund. Volume I (RAGS) 
US EPA. 199 1 S111~: lcmcntnl Guid.ince, Standnrd Default Exposure Fnctors 
US EPA. 1()92 11crmal Exposure Assessment. l'rincip les nnd Applicntions 

I 
Ave r.1ge inh.1l:.1t ion rate for light ;acti vit y is I rnJ/hr. 8 hr work d.1y 
St.1nd.1rd reforcncc weigh t for adult mil les 
70 ye.1 rs. convcnl ional human life span 

I Assumes works 5 d.1ys/wk and 10 d.1ys/yr v.1cation 
I Upper bound tirne for employment at a job 
25 yc.1rs 
Standard reference we igh t for adult males 
100% ingesti on. conservati ve assumption 
70 ycct rs. conventiona l hum.tn li fe span 
Upper hound worker exposure to dirt and dust 
Assumes works 5 days/wk and IO days/yr vacation 

Upper bound time for employment at a joh 
25 years 

St.1ndnrd reference weight fo r adult males 

70 years. convcntionnl human li fe sp.in 
I lands. legs. nrms. neck and head exposed. 25% of upper bound body skin area of ndu lt 
Upper bound so il to skin adherence factor 
Assumes works 5 days/wk and IO days/yr vacation 
Upper bound time fo r cmploymenl at a job 
25 years 
Stm1dard reference weight for adult males 
Standard nd ult ingcslion rnle 

70 years. conventional humnn life span 
Assumes wo rks 5 dnys/wk .ind I O dnys/yr vncntion 
Upper bound time for crnploymenl ;it c1 job 

25 yenrs 

US EPA , J9{)J Supc1fund's Standnrd Defaull Exposure for the Ccnlrnl Tendency nnd Reasonnblc Maximum Exposure 
USE PA. \C)<)7 Exposure Fnctors I landbook. Update to JC)C)0 handbook 

04/24/01 

SOURCE 

USEPA . 1q•>7 
USEPA. 1•>q 1 
USEPA. 198q 
USEl' A . l 'N I 
USEPA . l 'N I . 1q93 
USE PA . 1989 
lJS EP1\ . 199 1 
BPJ 
USEPA. 1989 
USEl'A . 10q3 
US EPA. 199 1 
USEPA. l 'J'> I . 199.1 
USEPA. 1989 
USEPA. 19q 1 
USEPA . l <Jq2 
US[PA. 1989 
USEPA. 1992 
USEPA. 1992 
USEPA. 199 1 
USEPA. !99 1. 199J 
L/SEPA. 1989 
USEl'A . 1q91 
USEPA. !99J 
USEPA. 1989 
LISEPA. l 'l'l l 
USEPA. 199 1. 1993 
USEPA . 1()89 
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SENECA - SIX AREAS OF CONCE RN FINAL COMPLETION REPORT 

5.3-2 . During this time, this worker inhales the ambient air at the AOCs 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. All other 

exposure factors used in the exposure assessment were obtained from EPA guidance documents, 

as noted in Table 5.3-1. 

Prison Worker. Future prison workers are assumed to work at the prison to be erected at 

the AOCs. These workers spend each working day at the AOCs (5 days/week for 50 weeks, 

RME). This exposure period lasts for an entire 25 year career. During this time, this worker 

inhales the ambient air at the AOCs and may ingest or dermally contact the surface soil there. 

This worker also drinks groundwater at the site, and is exposed to groundwater via inhalation and 

dermal contact while showering (once per work day). All other exposure factors used in the 

exposure assessment were obtained from EPA guidance dpcuments, as n')ted in Table 5.3-1. 

Inmate. Future inmates are assumed to reside continuously at the prison (24 hours/day, 

365 days/year) for a 24 year incarceration period. During this time, the inmate inhales the 

ambient air at the AOCs and may ingest or dermally contact the surface soil there. The inmate 

also drinks groundwater at the site , and is exposed to groundwater via inhalation and dermal 

contact while showering (once per work day). All other exposure factors used in the exposure 

assessment were obtained from EPA guidance documents, as noted in Table 5.3-1. 

Day Care Center Child. It is possible that a day care center could be established onsite as an 

adjunct to the prison. Future day care children are assumed to attend the center 5 days/week, I 2 

hours/day, 50 weeks/year for 6 years. During thi s tim e, the child inha les the ambient air, ingests 

groundwater, and ingests and dermally contacts surface soil. 

Future Day Care Center Worker. The adult worker at the day care cent ~r has the same work 

schedule and exposure duration as the future prison worker. Like the day care child, the day care 

center worker inhales the ambient air, ingests groundwater, and ingests and ~ermally contacts 

surface soi I. 

5.3.5.3 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 us ing an emiss ion and di spersion model. PM concentrations for the prison worker, 

inmate and day care receptors were based on exi stin g s ite air measurements shown in Table 5.3-

3. 
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TABLE 5.3-2 
TOT AL AREA OF AOC'S AND EXPOSURE FREQUENCIES FOR CONSTRUCTION WORKER 

Completion Report - Mini Risk Assessment 

I 
Site I 

I SEAD- 120B 

I I SEAD-43,56,69 

1 
SEAD-44A 

i SEAD-44B 

SEAD-52 

SEAD-62 

I 
TOTAL AREA 

Seneca Army Depot Activity 

Area (sq. foot) 

33,750 

540,000 

715,000 

70,000 

280,000 

3,934,000 

5,572,750* 

Percent of Total Area 

0.6 

9.7 

12.8 

1.3 

5.0 

70.7 

100 

.. 

* Eq uivalent to 128 acres or 518.000 square meters. 

p: \pitlprojects\seneca \prison Iris kta bl\a reas . wk4 

Exposure Frequency (days) 

1.5 

24 .25 

32 

3.25 

12.5 

176.5 

250 

04/24/01 
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TABLE 5.3-3 
Suspended Particulate Concentrations Measured at SEDA 

Completion Report - Mini Risk Assessment 
Seneca Army Depot Activity 

I SITE #I I SITE #2 
PARTICULATE DATA I PM 10 I . PM 10 

Peak Concentration (ug/m3) 37 on 37 on 
23 July 95 23 July 95 

Arithmetic Mean (ug/m3) I 16.9 16.6 

Standard Deviation 21.4 21.1 

Geometric Mean (ug/m3) I 15.1 14.8 
I 

No. of 24-hr. Avgs. Above 150 ug/m3 0 0 

Number of Valid Samples 29 32 

Percent Data Recovery 90.6 100.0 

mulat ive Summary for April I , 1995 through July 31, 1995 

p:lpitlprojectslsenecalprisonlrisktabl\PM 1 0. WK4 

04/24/01 

SITE #3 I SITE #4 
PM 10 I PM 10 

37 on 37 on 
5 Ju ly 95 5 July 95 

16.4 15.8 

23.0 23 .0 

14.8 14.2 

0 0 

29 31 

90.6 96.9 
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SENECA - SIX AREAS OF CONCERN FI NA L COMPLETION REPORT 

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 soi l. 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 451/R-93-001). Particulate emissions from soil excavation 

and loading into trucks are estimated with the following equation: 

E = k ( 0.0016) (M) ( U/2.2 jl.3 

I X/2 Jt.4 

where: 

E = emissions (g) 
k = particle size 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 = perce11t moisture content(%) 

The construction worker receptor is assumed to work at the prison site for a one year period. To 

conservatively estimate potential particulate emissions from construction activities during this 

period, it was assumed that the entire area of the six AOCs (an approximate 128 acre area. as 

shown in Table 5.3-2) is excavated to a depth of two meters over the course of one year as pait of 

the prison construction. This results in the following mass of soil removed : 

Mass = Area x Depth x Soil Bulk Density 

518,000 square meters x 2 meters x 1.5 g/cm3 x 106 cn13/m3 

= l.55x]0l2grams 

1.55 x 109 kg 

Other parameter values for the model are as follows: 

p: Ip it Ip ro j ec t s\se11 ec alp ri so 11 \sec t io 11s \ fi 11 a I \sect i o 11 5. doc Apri l 200 1 
Page 5-37 





SENECA - SI X ARE AS OF CONCERN 

k = 0.35 for PM 1 O (EPA 1993) 

U = 4.4 m/sec, average wind speed for Syracuse, NY (EPA 1985) 

X = 10%, recommended default (EPA 1993) 

FINA L COMPLETION REPORT 

With these values for M, k, U and X, the emission rate (E) from excavation activities is calculated 

225,000 grams of PM 1 o over the course of a year. This emission rate would be representative if all 

soil excavated at the AOCs 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 112,500 

grams/year. This is equivalent to an average emission rate of 450 g/day, 56 g/hr or 15.6 mg/sec, 

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 activity 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 
xt.4 

where: 

E = emission rate (g/sec) 

0.094 = empirical constant (g/sec) 

s = percent silt content(%) 

X = percent moisture content(%) 

Assuming the EPA-recommended default values of 8% for s, and 10% for X, the em ission 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 10.6 mg/sec of PM Io emissions, assuming all emissions 

occur during working hours. 

Total annual average emissions from excavation and grading are estimated as 15 .6 mg/sec + 10.6 

mg/sec = 26.2 mg/sec. 

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. 

p :\pi 1\projec tslsenecalpri son\sect i ons\ fi nal\sect ion5 .doc April 200 I 
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SENECA • SIX AREAS OF CONCERN FINAL COMPLETION REPORT 

The emitted PM 1 o 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 average 

area of the AOCs estimated to be excavated during one hour. The combined area of the AOCs, 

518,000 square meters, may be excavated during 2000 hours of construction activity. The average 

hourly area worked then is: 518,000 --:-- 2000 = 259 sq uare meters . This area is assumed to be 

square, and W is the square root of 259 m2, or 16.1 meters. H is assumed to be the height of the 

breathing zone, or 1.75 meters . 

With these va lues, the PM lo exposure concentration for a construction worker is calculated as 

0.340 mg/m3. All of this PM Jo was assumed to be airborne soil released from each AOC as 

represented by total soi ls (surface and subsurface). 

The concentration of particulate-associated chemicals in ambient air, then, is: 

CA = cs x PM IO x CF 

where: 

CA= chemical concentrat ion in air (mg/m3) 

CS= chemical concentration in soil (mg/kg soil) 

PM Jo = PM Jo concentration (ug/m3) 

CF = conversion factor ( l o-9 kg/ug) 

p:\p i t\projects\seneca\prison\sect ions\fi n al\sec t ion 5. doc April 200 1 
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SENECA - SIX AREAS OF CONCERN FINAL COMPLETION RE PORT 

These calculated CA values are the inhalation EPCs for the dust inhalation scenarios . Tables A-1 

through F-1 (in Appendices A through F) show the inhalation EPCs for the future construction 

workers. 

Prison Worker, Inmate, and Day Care 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 sampling program is shown in Table 5.3-3 . Both Total 

Suspended Particulate Matter (TSP) and particulate matter less than I 0µm aerodynamic diameter 

(PM Io) were measured . TSP includes all particles which can remain suspended in air, while 

PM Io includes only smaller particles which can be inhaled (particles larger than I 0µm diameter 

typically cannot enter the narrow airways in the lung). 

For this assessment, the highest 4-month average PM Io concentration measured at any of the 

four monitoring stations was assumed to represent ambient air at the AOCs. The entire 

particulate loading was assumed to be airborne soil released from the AOC as represented by the 

surface soil EPCs for each AOC. 

The concentration of particulate-associated chemicals in ambient air, (CA) was calculated with 

the same equation [CA = CS x PM Io x CF] used for the construction worker, above. 

The ambient air exposure point concentrations used in the intake calculations are shown in 

Tables A-1 through F-1. 

The equation for intake is as follows (EPA, 1989a): 

where : 

Intake (mg/kg/day)= CA x IR x EF x ED 
BWxAT 

CA= Chem ical concentration in air (mg/m3) 

IR= Inhalation Rate (m3 /day) 

EF = Exposure frequency (days/year) 

ED= Exposure duration (years) 

BW = Body.;ve ight (kg) 

AT= Averaging Time (days) 

p :Ip i t\projec ts\seneca\prison\sect ions\fi na l\sect ion 5. doc April 2001 
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SENECA - SIX AREAS OF CONCERN FINAL COMPLETION REPORT 

The results of these calculations are shown in Tables A-2 through F-2 . 

For the construction worker, site-specific exposure frequencies , EFs, were derived for each 

AOC. The exposure frequencies reflect the nature of the planned construction at the AOCs and 

the relative sizes of the different AOCs. It was assumed that the one-year long construction 

project is divided among the six AOCs, and the amount of time a construction worker spends 

excavating or grading each AOC is proportional to its area. Therefore, the EF for SEAD-62, the 

largest AOC, is the longest, while the EF for SEAD-120B, the smallest AOC, is the shortest. 

Table 5.3-2 shows the EFs derived for each AOC, based on its area. 

5.3.5.4 Incidental Ingestion of Soil (current and future land use) 

The soil data collected from each AOC were compiled and the EPCs were selected for each 

compound . For the prison worker, inmate and day care center exposures, only surface soil 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 follows (EPA 1989a) : 

Where : 

cs 
IR 

CF 

FI 

EF 

ED 

BW 

AT 

Intake (mg/kg-day) = CS x IR x CF x FI x EF x ED 
BWxAT 

Chemical Concentration in Soil (mg/kg soil) 

Ingestion Rate (mg soil/day) 

Convers ion Factor ( 1 Kg/I 06 mg) 

Fraction Ingested from Contaminated Source (unitless) 

Exposure Frequency (days/years) 

Exposure Duration (years) 

Body Weight (kg) 

Averaging Time (period over which exposure is averaged -- days) 

The results of these calculations are shown in Tables A-3 through F-3. 
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SENECA - SIX AREAS OF CONCE RN FINA L COMPLETIO REPORT 

5.3.5.5 Dermal Contact with Soils 

The same receptors considered to have the potential to ingest soil may also contact the same soils 
dermally. These receptors include the prison worker, construction worker, inmate and day care 

receptors. 

As with the soil ingestion scenarios, the chemical concentration of the soils were taken from the 

0 to 0.5 foot depth and used as the exposure point concentrations for the prison worker, inmate 
and day care center exposures, while 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: 

Where: 

cs 
CF 
AF 
ABS 
SA 
EF 
ED 
BW 

Absorbed Dose (mg/kg-day) CSxCFxAFxABSxSAxEFxED 
BWxAT 

= 

= 

= 

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) 
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 A-4 through F-4. 

Dermal exposure involves several unique exposure factors discussed briefly here. Specifically, the 
dermal exposure calculation considers the amount of exposed skin, the amount of soil which 

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 
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SENECA - SI X AREAS OF CONCE RN FINAL COMPLETION REPORT 

(e.g. , soil or groundwater during showering). USEPA recommendations were fol lowed 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: 

Prison Worker, Construction Worker, Inmate and Day Care Center Worker (Soil) The 

hands, legs, arms, neck and head may be exposed. These comprise approximately 25% of the 

total body surface area . EPA I 992 recommends a surface area value of 5 800 cm2 for the RME 

as representative of these exposed body parts. 

Day Care Child (Soil) 25% of total body area was assumed for children age 3-6. This results 

in a surface area exposure va lue of 2190 cm2 for the RME. 

Prison Worker and Inmate (Groundwater) The entire body surface may be exposed during 

showering. EPA 1992 recommends a surface area value of 23,000 cm2 for the RME as 

representative of the entire adult body. 

The potential magnitude of exposure depends on the amount of soil which 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 a ll. In the case of so il , 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 l!SEPA were vsed in this assessment. USEPA Region II recommends quantifying dermal 

exposure for cadmium , arsenic , PCBs, dioxins/furans and pentachorophenol (others are under 

development) only since credible values are not available for other chemicals of concern . Of these 

compounds, only cadmium was detected in any soil at levels above background. For cadmium, an 

absorption factor (ABS) of 1 % (0.0 I) was used as recommended by EPA (EPA, 1992). 

No other compounds were considered quantitatively for demrnl exposure from soi l in 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/ri sk estimates have considerable uncertainty, and in some cases may be overly 

conservative. 
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5.3.5.6 Groundwater Ingestion 

All future receptors may drink groundwater. The groundwater data collected from each AOC 

were compiled and the EPCs were selected for each compound. 

The equation for intake is as follows (EPA, 1989a): 

Where: 

Intake (mg/kg-day) = CW x IR x EF x ED 
BWxAT 

CW= Chemical Concentration in Water (mg/liter) 

IR= Ingestion Rate (liters/day) 

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 B-5, C-5, D-5, and F-5. 

5.3.5.7 Dermal Contact to Groundwater while Showering/Bathing 

Prison workers and inmates may be exposed to groundwater whi le showering. The EPCs 

developed for ingestion of grou ndwater 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 

= 

= 

= 

= 

Absorbt!d Dose (mg/kg-day) = DA x SA x EF x ED 
BWxAT 

Absorbed Dose per event (mg/cm2 - event) 

Skin Surface Area A va i !able for Contact ( cm2) 

Exposure Frequency (days/year) 

Exposure Duration (years) 

Body Weight (kg) 

Averaging Time (period over which exposure is averaged (days) 
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SENECA - SI X AREAS OF CONCERN FINAL COMPLETION REPORT 

The absorbed dose per event (DA) was calculated as described m EPAs "Dermal Exposure 

Assessment: Principles and Applications," (EPA, 1992). 

For organics, a parameter, B is first calculated. The B 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 B-values for certa in compounds are li sted in Table 5-8 of the Dermal Exposure 

Assessment Manual , EPA, 1992. For any compounds not li sted in this table, B-values are 

derived using the fo llowing equation : 

B::::: Ko/w 

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 time. 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 fo llows : 

✓ 6 x rx ET 
DA=2KPxCWxCF 1C 

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 
· l+B 

where for both equations: 

Kp = Dermal penneability coefficient ( cm/hr) 

CW= Chemical Concentration in Water (mg/I) 

ET= Exposure Time (hours) 

B = Bunge Model Va lue (unitless) 

-r = Lag time (hours) 

CF= Volume Conversion Factor == O.OOIL/cm3 
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The exposure times for showering are assumed to be 15 minutes/day (0 .25 hr/day) for the RME, 

as recommended in the Dermal Exposure Assessment Manual , EPA, 1992. 

The lag time ( T ) , 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 

uncertainty. Lag times and breakthrough times (t*) for each organic compound were taken from 

a li st in Table 5-8 of the Dermal Exposure Assessment Manual , EPA, 1992, or calculated. All 

chemicals not having lag times were derived using the following equation: 

where: 

I2 
T=___g;_ 

6D 
SC 

f ff = thickness of the stratum corneum, assume (0.001) (cm) 

D,c = Stratum corneum diffusion coefficient ( cm2/hr) 

The t* va lue for each organic compound found in surface water is shown below. 

Compound 

acetone 

benzene 

1, 1,2,2-tetrachloroethane 

2,4,5 -T 

2,4,5-TP (Silvex) 

t* (hours) 

0.47 

0.63 

2.2 

10.1 

18.73 

The exposure time, 0.25 hour, is less than t* in all cases. Therefore, the first equation for DA, 

above, was used for all 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 

ingesti on of 2 L/day of water. EPA further states that model va lidation is difficult due to a lack 

of data. 
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No inorganics (e.g., metals) were detected in groundwater (however, metals were found in 

surface water, addressed later in this assessment). For completeness and continuity, the 

equations for inorganics are presented here. 

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: 

Log Kp = -2.72 + 0.71 (log K0 ;w) - 0.0061 (MW) 

Many inorganic compounds do not have specified recommended Kp values. In this case, Kp was 

assumed to be I x 10·3 as the default value recommended by EPA (EPA, 1992). 

Exposure to chemicals in groundwater during showering occurs via two routes: inhalation of 

volatile chemicals which partition into the air from the hot shower water, and dermal contact. 

The analyses of these two exposure routes assumes 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. Thi s adjusted EPC, referred to as Cderm , is calculated as : 

Cderm = EPCgw (1-fe) 

where: EPCow = groundwater exposure point concentration (at the shower nozzle), mg/L 
b 

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/1113) 

Fa = air flow rate (ventilation rate) in the shower (m3/min) 

Fw = water flow rate in the shower (Umin) 
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SENECA - SIX AREAS OF CONCERN FI AL COMPLETIO REPORT 

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 calculated Cderm values are shown in 

Tables B-6, C-6, D-6 and F-6. 

The dermal exposure calculations are summarized in Tables B-7, C-7, D-7 and F-7 . 

5.3.5.8 Inhalation of Groundwater while Showering/Bathing (Future) 

·The same groundwater concentrations that were used in the groundwater ingestion scenario were 

used in thi s scenario . These groundwater concentrations were converted to air concentrations 

inside the shower using a model developed by Andelman (Andelman, J.B . 1984, Andelman, J.B ., 

1985a, 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 

release 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 volati le organic in the shower air over a period ohs minutes is : 

for ts > 0 

where: 

Cs= average concentration of a volatil e compound in the shower a ir over a duration of ts 

minutes (mg/m3) 

Cinf = asymptotic concentration in air if shower ran for a long time (much longer than 15 

minutes), calculated below (mg/m3) 

ts= tim e in shower, RME va lue for an adult is 15 minutes (min) 

k = rate constant for exponenti al fun ction, defi ned be low (I /min) 

Cinf = [(E)(F"')(C1)]/f 3 

k = F/Vb 
F,, = flow rate of water in shower, RME va lue is 19 Um in ; CT va lue is 8 U min (Umin) 
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SENECA - SIX ARE AS OF CONCERN FfNAL COMPLETION REPORT 

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; 0.:5E.:5! ; if E has a calculated value 
greater than I , then E must be set equal to I (unitless) 

ETcE= efficiency of release of TCE from water to air, ETcE = 0.6 is a typical value (unitless) 

H = Henry's law constant for an organic compound, (m3-atm/mol) 

HTcE = Henry's law constant for TCE, typical value is HTcE = 9.1 OE-3 (m3- atm/mol) 

The calculated average concentrations in the air in the shower are presented in Tables B-5, C-5, 
D-5 and F-5. 

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/m3) 

lnl~alation 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 Tables B-8, C-8, D-8 and F-8. 

The Chemical Concentrations in the air were developed using the model described previously . 

The adult inhalation rate of 0.5 m3/hr was used as the RME value, recommended in the Exposure 

Factors Handbook (EPA 1997) as representative of sedentary adults. 
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SENECA - SIX AREAS OF CONCERN Fl 'AL COMPLETIO REPORT 

5.4 TOXICITY ASSESSMENT 

The objective of the toxicity assessment is to weigh avai lable evidence regarding the potential of 

the chemicals to cause 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 

noncarcinogenic effects , and the slope factor and unit risk to evaluate carcinogenic potential. 

Most toxicity information used in this evaluation was obtained from the Integrated Risk 

Information System (IRIS). If va lues were not available from IRIS, the Health Effects 

Assessment Summary Tables (HEAST) (EPA, I 993b) were consulted. Finally, the USEPA 

Region II was consulted to provide any additional values not included in these two sources. The 

toxicity factors used in this evaluation are summarized in Table 5.4-1 for both noncarcinogenic 

and carcinogenic effects. 

5.4.1 Noncarcinogenic Effects 

For chemicals that exhibit noncarcinogenic (i.e., systemic) effects, authorities 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 fin ite va lue can be tolerated by the organi sm without an 

appreciable risk of adverse effects. 

Health criteria for chemicals exhibiting noncarcinogen ic effects for use in risk assessment are 

genera ll y developed using USEPA Rills and RfCs developed by the RfD/RfC Work Group and 

included in the IRI S. In general , the RfD/RfC is an estimate of an average daily exposure to an 

indiv idua l (ir ..:luding sensitive individuals) below which there wil l not be an appreciable risk of 

adverse hea ,th effects . The RfD/RfC is derived using uncertainty factors (e.g., to adjust from 

animals to humans and to protect sensitive subpopulations) to ensure that it is unlikely to 

underestimate the potential for adverse noncarcinogenic effects to occu r. 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 var ious environmental conditions might be compared . 

Intakes of doses that are significantly higher that 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. 
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5.4.1.1 References Doses for Oral and Inhalation Exposure 

The types of toxicity values used to evaluate the noncarcinogenic effects of chemicals include 

Rills for oral exposure, and RfCs for inhalation exposure. RIDs and RfCs represent thresholds 

for toxicity. They are derived such that human lifetime exposure to a given chemical via a given 

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 were 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 noncarcinogenic 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 1) 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 

uncertainty 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 . RIDs are reported as doses in milligrams of chemical per kilogram 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 air (mg/m3) . To use 

the RfCs in calculating risks, they were converted 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 m3/day and an adult body weight of 70 kg. Thus: 
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Inhalation Reference Dose (mg/kg/day)= Rfc(mf)x(20m3)x(-l) 
m day 70kg 

5.4.1.2 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 m 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 oral and dermal exposure, and that one have quantitative estimates of both dermal and oral 

absorption of the chemical. This information is not available for most priority pollutants, and 

oral toxicity values ar~ nevertheless often used to quantify risks associated with dermal 

exposure. As a consequence, 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 va lues in determining dermal 

toxicity. RIDs 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 va lue 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 5.4-1. 

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 US EPA 

Region 2 guidance (personal communication between A. Schatz of Parsons and M. Maddeloni of 

EPA Region 2) . 
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Ana lytc 

Vo lati le Organics 

Tetrachloroethane. 1.1.2.2-
Butanone. 2-
Acetone 
Benzene 
Chlorofom1 
Methylene Chloride 
Methyl lsobutyl ketone (4-
Methyl-2-Pentanone) 
Toluene 
Xylene (total) 

Semi,•olatiles• 

Methylnaphthalene. 2-
4-Methylphenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
B enzo(g.h. i )peryl ene 
Benzo(k)fluoranthene 
Carbazole 
Chrysene 
Di-n-butylphthalate 
Dibenz(a.h)anthracene 
Dibenzofuran 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
lndeno( 1.2 .3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 
bis(2-Ethyl hex yl )ph thalat e 

Pcsticides/PCBs 

DDD.4A'
DDE. 4.4'
DDT. 4.4 '
Dieldrin 
Endosu lfan I 
Endosu lfan II 
Endrin 
Endrin aldehyde 
Endrin ketone 
Heptachlor epoxide 
alpha-Ch lordane 

Nit roa romatics" 

2.4-Din it rotoluene 
2.4.6-Trinitrotoluene 
Tetrvl 

~I eta ls 

Cadmium 
Copper 
Lead 
Potassium 

TABLE 5,4-1 

TOXICITY \'AL ES 
Co mpletion Report - l\lini Risk Assessment 

Seneca Arm y Depot Acth·ity 

Oral Inhalation Ca re. Slope Rank Care. Slope 
RID RID Oral Wt. of Inhalation 

i!!!_g/~g-~)L _ (mg/~g-<!_a)) _ (mg/~g---=d:.::a..:_y,__)--=-1- --=E::...,__:_·id::...e:c.n:.::c-=-e- -"(m"'g/k=.,_g-..::dc:a~y)'--'-1 

NA 
6.00E-001 
I.00E-001 
3.00E-003 
I.00E-002 
6.00E-002 

8.00E-002 
2.00E-00 1 
2.00E+000 

4.00E-002 
5.00E-003 
6.00E-002 

NA 
3.00E-001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

I.00E-00 1 
NA 
NA 

4.00E-002 
4.00E-002 
8.00E-004 

NA 
2 00E-002 

NA 
3.00E-002 
2 00E-002 

A 
A 

5 00E-004 
5.00E-005 
6.00E-003 
6.00E-003 
3.00E-004 

NA 
NA 

l .30E-005 
5.00E-004 

2.00E-003 
5.00E-004 

a NA 
a 2.86E-00 I 

NA 
1.7 1 E-003 

NA 
a 8.57E-00I 

b 2.30E-002 
1.14E-00I 

NA 

NA 
b NA 
a NA 

NA 
NA" 
NA 
NA 
NA 
NA 
NA 
NA 

e NA 
NA 

e NA 
e NA 

NA 
NA 
NA 
NA 

e 8.60E-004 
NA 

A 
A 

NA 
e NA 

NA 
NA 

b NA 
NA 
NA 

e NA 
e NA 
a NA 
a 2.00E-004 

I .00E-002 b 

A 

NA 
A 

5.00E-004 
➔ .D0E-002 b 

NA 
NA e ------

A 
A 
A 

NA 

e 
b 

b 

b 

2.00E-001 
NA 
NA 

2.90E-002 
6. I0E-003 
7.50E-003 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

7.30E-00I 
7.30E+000 
7.30E-00 I 

NA 
7.30E-002 
2.00E-002 
7.30E-003 

NA 
7.30E- 000 

NA 
NA 
NA 

I .60E-000 
7.30E-00 I 

NA 
NA 
NA 

I .40E-002 

2.40E-00 I 
3.40E-00 I 
3.40E-00I 
I.60E+00I 

NA 
NA 
NA 
NA 
NA 

9. I0E+000 
3.50E-00I 

6.S0E-00 1 
3.00E-002 

A 

A 
A 
A 

C 

e 
C 

b 

A e 

C 
D 
D 
A 
82 
8 2 

NA 
D 
D 

NA 
C 

NA 
D 
D 
82 
82 
82 
D 
82 
8 2 
82 
D 
82 
D 
D 
D 
82 
82 
D 
D 

NA 
8 2 

8 2 
82 
82 
Bl 
l~A 
NA 
D 

NA 
NA 
8 2 
82 

8 2 
C 

NA 

Bl 
D 
8 2 

A 

2.03E-00 I 
NA 
NA 

2.73E-002 
8.0SE-002 
I .65E-003 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I.6IE+000 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

3.40E-00 I 
l.61E+00I 

NA 
NA 
NA 
NA 
NA 

9. 1 0E+000 
3.50E-00I 

NA 
NA 
NA 

6.30E+000 
NA 
NA 
NA 
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04/24/01 

Dermal Ca re. Slope Ora l 
RID Dermal Absorption 

(mg/kg-datl_ (mg/kg: day):!_ , ___ F_ac_t_or __ 

NA 
e 6.00E-00 1 
e I.00E-001 
a 2.85E-003 

I.00E-002 
a 5.88E-002 

NA 
e 2.00E-00 1 
e I.80E+000 

e 4.00E-002 
NA 

e 6.00E-002 
e NA 
e 3.00E-001 
e NA 
e NA 
e NA 
e NA 

NA 
e NA 

NA 
e 9.00E-002 
e NA 

NA 
e 4.00E-002 
e 4.00E-002 
a 8.00E-004 

NA 
e 2.00E-002 

NA 
e 3.00E-002 

I .00E-002 

NA 
NA 

I .00E-004 
a 2.50E-005 
e 6.00E-003 
e 6.00E-003 
e 3.00E-004 

NA 
NA 

I .30E-005 
e 5.00E-004 

a 2.00E-003 
a 5.00E-004 
a I .00E-002 

a 5.00E-005 
e 2A0E-002 
e NA 
e NA 

2.00E-001 
NA 
NA 

3.0SE-002 
6. I0E-003 
7.65E-003 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

7.30E-O0I 
I.46E+00I 
7.30E-00I 

NA 
7.30E-002 
2.00E-002 
7.30E-003 

NA 
7.30E+000 

NA 
NA 
NA 
NA 

7.30E-00I 
NA 
NA 
NA 

2.S0E-002 

l .20P000 
I.70E- 000 
I.70E+000 
3.20E-00I 

NA 
NA 
NA 
NA 
NA 

9.I0E+000 
3.50E-00I 

6.S0E-001 
3.00E-002 

A 

NA 
NA 
NA 
NA 

g 

g 

g 

g 
g 

g 

g 
g 

g 

g 

g 
g 

g 

g 
g 

g 

g 

g 
g 

g 

g 
g 

g 
g 

g 
g 

g 

g 
g 
g 

g 
g 

g 

g 
g 

g 
g 
g 
g 

g 

g 
g 

g 

g 

g 

0.95 
I 

0.98 

I 
I 

0.9 

I 
I 

0.5 

I 
0.9 

0.5 

0.2 
0.2 
0.2 
0.5 

I 

0.6 

j 
k 
k 
k 

j 
k 

j 
k 

j 
k 

j 
k 
k 

k 
k 
k 
k 

j 
k 

0.1 I 
0.6 k 
0.15 k 
_ l ___ j_ 
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TABLE 5.-1- 1 
TOXICITY \"AL UES 

Co mpletion Report - Mini Risk Assessment 
Seneca Army Depot Acti,-ity 

Ora l Inha lation Care. Slope Rank Ca re. Slope 
Analyte RfD RfD Oral Wt. of Inhalation 

(mgj~g-dau__ 1'!_1__g/kg-~~l~g-dau-1 Evidence (mg/kg-day)-J_____ 

Volat ile Organics 
Selenium 
Zin c 

Herbicides 

2.4,5-T 
Dicamba 
Dichloroprop 
MCPP 

5.00E-003 a 
3.00E-00 1 

I .00E-002 
3.00E-002 

NA 
I .00E-003 

NA e NA e 
NA e NA 

NA a NA a 
NA e NA e 
NA a NA a 
NA e NA 

a = Taken from the Integrated Risk In fonnati on System (IRJS) (Online January 1999) 
b = Taken from HEAST I 995 
c = Calculated using TEF 
d = Calculated from proposed oral un it risk value 
e = Provided bv USEPA - October I 993 
f = Calculated from oral RFD value 
g = Calculated from oral slope fac tor 

NA NA 
D NA 

NA NA 
NA NA 
NA NA 
NA NA e 

Dermal 
RfD 

(m ~ l<_g-dat) 

4.S0E-003 
7.S0E-002 

I .00E-002 
3.00E-002 

NA 
I .00E-003 

i = Pro;•isional health guidel ine from EPA Risk Assessment Issue Papers (1995-1996) provided by EPA Technical Suppon Center. 
(Inhalation RfD's were deri ved from EPA RfC's based on th e assumpti on of 20 m3/day inhalation ra te and 70 kg body weight.) 

04/24/01 

Ca re. Slope Ora l 
Dermal Absorption 

(mg"':<g-day)-1 Factor 

NA g 0.9 k 
NA g 0.25 k 

NA g 
g NA h 
f NA g 
f NA g 

j = Where no oral absorpti on efficiency data are available. EPA Region 2 recomm ends that no adjustment be made for relat ive absorption (i .e. assume oral absorpti on factor 
k = Taken from A TSDR Toxicity Profil es (1989 - 1995) 
I = EPA Region 2 accepted oral absorpti on factor for cadmium (personal communication between A. Schatz of Parsons and M. Maddaloni of EPA) 
m = Provisional hea lth guideline from EPA Ri sk Assessment Issue Papers (1997) provided by EPA Technical Suppon Center. 

(Inhalation RfD's were deri ved from EPA RfC's based on the assumpti on of 20 m3/day inhalation rate and 70 kg body weight. ) 
NA = Not A,·a ilable 
*Dinitro tol uene. 2,4- and dinitrotolu ene. 2.6- were ana lyzed as both nit roaromat ics and semi,·olatil es. 
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5.4.1.3 Exposure Periods 

As mentioned earlier, chronic Rills and RfCs are intended to be set at levels such that human 

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 or 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 day care children and construction workers, chronic Rills and RfCs were 

used to conservatively assess risks for shorter exposure periods. 

5.4.2 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. Th is 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 I ifetime 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 I o-6 

(one in a million), for example, represents the probability of an indi,,idual 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 tho!:sand) to I o-6 (EPA, 

1989a) to be acceptable when developing remedial alternatives for cleanur of Superfund Sites. 

In practice, slope factors are derived from the results of human epidemiology studies or chronic 

animal bioassays. The data from animals studies are fitted to the linearized, multistage model 

and a dose-response curve is obtained . The upper limit 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 

procedure leads to a plausible upper limit of the risk that is consistent with some proposed 

mechanisms of carcinogenesis . Thus, the actua l 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 
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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 

carcinogens 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 overall 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 1s at least limited ev idence 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 animals (Group B2). 

Group C - Possible Human Carcinogen - There is limited evidence of carcir.ugenicity in 

animals in the absence of data on humans. 

Group D - Not Classified - The evidence for carcinogenicity in animals is inadequate. 

Group E - No Evidence of Carcinogenicit)1 to Humans - There is no ev idence 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 deve loped by the USEPA based on ep idemio logica l or animal 

bioassay data for a specific route of exposure, either oral or inhalation . For some chemicals, 

sufficient data are available to deve lop route-specific slope factors for inhalation and ingest ion. 

For chemicals w ith only one route-specific s lope factor but for which carc inogenic effects may 
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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 5.4-1. These chemicals are : 

Group A - Human Carcinogens 

Benzene 

Group B - Probable Human Carcinogens 

Chloroform 

Methylene Chloride 

2,4-Dinitrotoluene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b )fl uoranthene 

Benzo(k )fl uoranthene 

Carbazole 

Chrysene 

Di benz( a,h )anthracene 

H exach I oro benzene 

I ndeno( 1,2,3-cd)pyrene 

bis(2-Ethylhexyl)phthalate 

DDD, 4,4'-

DDE, 4,4'-

DDT, 4,4'-

Dieldrin 

Heptachlor epoxide 

alpha-Chlordane 

Cadmium 

Lead 
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Group C - Possible Human Carcinogens 

1, 1,2,2-Tetrachloroethane 

2,4,6-Trinitrotoluene 

4-Methylphenol 

All 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 AOCs 

with potential carcinogenic effects are shown in Table 5.4-1 along with their cancer slope 

factors. 

5.4.2.1 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/m3)- 1. To make use of the unit risk factors in calculating 

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 m3/day and an adult bodyweight of 

70 kg. Thus: 

( 
ug) -i day 1 000ug 

Inhalation slope factor (mg/kg-day)-1 = UnitRisk -, x --, x 70kg x ---
m" 20m" mg 

5.4.2.2 Cancer Slope Factors for Dermal Exposure 

As discussed above, USEPA has not derived toxicity va lues 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 s lope 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 5.4.1.2 were 

used , however, if chemical specific modification factors were unava ilable, oral values are used 

without adjustment. As di scussed previously any va luation of the contributi on of derm al 

exposure to the overa ll ri sk needs to be v iewed as highly tentative at best . This is particu larly 

true for PA H's which are carcinogens at the point of contact, i.e ., to sk in . 
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5.4.2.3 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 0.1 

Benzo(b )fl uoranthene 0.1 

Benzo(k)fluoranthene 0.01 

Di benzo( a,h )anthracene 1.0 

Chrysene 0.001 

Indeno( 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. 

5.5 RISK CHARACTERIZATION 

5.5.1 Introduction 

To characterize risk, toxicity and exposure assessments were summarized and integrated into 

quantitative and qualitative expressions of risk. To characterize potential noncarcinogenic 

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 and chemical-specific 

dose-response information. Major assumptions , scientific judgments, and, to the extent possible, 

estimates of the uncertainties embodied in the assessment are also presented. 

5.5.1.1 Noncarcinogenic Effects 

The potential for noncarcinogenic effects is evaluated by comparing an exposure level over a 

specified time period with an RID derived for a similar exposure period. This ratio of exposure 

to toxicity is called a hazard quotient according to the following equation: 

Noncancer Hazard Quotient= E/RfD 

p: Ip i tlprojectslsenecalpri sonlsec t ionslfin a llsec t ion 5. doc April 200 1 
Page 5-59 



n 
I 

0 

l,J 



SENECA - SIX AREAS OF CONCERN FINA L COMPLETION REPORT 

Where : 

E = Exposure level or intake (mg/kg-day), and 

RID Reference Dose (mg/kg-day) 

The noncancer hazard quotient 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/RID exceeds unity) there may be concern for 

potential noncancer effects. 

To assess the overall potential for noncarcinogenic effects posed by more than one chemical, a 

hazard index (HI) approach has been developed by the USEPA. This approach assumes that 

simultaneous sub-threshold exposures to several chemicals could 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 . 

This is expressed as: ··· 

Where: 

E· I the exposure level or intake of the I 

toxicant, and 

RIDi reference dose for the ith 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 RID . 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 noncarcinogenic effects posed by several exposure 

pathways, the total HI for chronic exposure is the sum of the Hl's for each pathway, for each 

receptor. 

5.5.1.2 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 
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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 wifl be directly related to intake. Thus, the following linear low-dose equation was used in 

this assessment: 

Where : 

Risk 

CDI 

SF = 

Risk = CDI x SF 

A unit less probability of an individual developing cancer, 

Chronic Daily Intake over 70 years (mg/kg-day), and 

Slope Factor (mg/kg-day)- 1 

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: 

Where : 

RiskT 

Riski 

RiskT = Riskl + Risk2 + ... + Riskj 

Total cancer risk , expressed as a unitless probability, and 

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 10-4 to 10-6. 

5.5.2 Risk Summary 

Human health ri sks were calculated for five future exposure scenarios at each site : 
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• prison inm ate 

• prison worker 

• construction worker 

• day care center child 

• day care center adult worker. 

The potential exposure routes associated with each exposure scenario are as follows : 

Prison inmate: Inhalation of ambient air, ingestion of soil , dermal contact with soil , ingestion 

of groundwater, and dermal contact with and inhalation of groundwater during showering. 

Prison worker: Inhalation of ambient air, ingestion of soil , dermal contact with soil , ingestion of 

groundwater, and dermal contact with and inhalation of groundwater during showering. 

Construction worker: Inhalation of ambient air, ingestion of soi l, and dermal contact with soil. 

Day care center child: Inhalation of ambient air, ingestion of soil , dermal contact with soil , and 

ingestion of groundwater. 

Day care center adult worker: Inhalation of ambient air, ingestion of soi l, dermal contact with 

soil , and ingestion of groundwater. 

Cancer and non-cancer risks at each site were ca lcu lated for all app licable exposure routes and 

are presented on a si te-by-s ite basis in Tables 5.5-1 through 5.5-6. These tables also serve as a 

guide to the tables in Appendices A through F which show risk calculations for each exposure 

route. The following sections highli ght the exposure scenarios at each site which result in risks 

that exceed the USEPA defined targets (lifetime cancer risk range of 10-4 to 10-6; non-cancer 

hazard index less than one) . 

5.5.2.1 SEAD-120B 

Table 5.5-1 summarizes the ca lculated cancer and non-cancer risks for all receptors and 

exposure routes considered in this risk assessment. The total cancer risk from all exposure routes 

is below the EPA target range for all five receptors . Likewi se, the total non-cancer hazard index 

from all exposure routes is less than one for all five receptors. 
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RECEPTOR 

PRISON I NMATE 

PRISON WORKER 

ON-SITE 
CONSTRUCTION WORKERS 

DAY CARE CENTER CHILD 

DAY CARE CENTER WORKER 

NQ = Not Quantified 

TABLE 5.5- 1 

CA LC ULA TJON OF TOTAL NONCARCINOGENI C AND CARCINOGENIC RISKS 
REASONABLE MAXIM UM EXPOSURE (RME) 

Com plelion Report - l\'lini Risk Assessmenl - SEAD-12 0B 
Seneca Army Depot Act ivity 

EXPOSURE/RISK 
EXPOSURE ROUTE CALCULATIONS 

Table Number 

Inh alation of Dust in Ambient Air Table A-2 

Ingestion of Onsite Soils Table A-3 

Dermal Contact to Onsite Soils Table A-4 

TOTAL RECEPTOR RISK (Ne & Car) 

Inhalation of Dust Ambien t Ai.- Table A-2 

Ingest ion ofOnsite Soils Table A-3 

Dermal Contact to Onsite Soils Table A-4 

TOTAL RECEPTOR RISK (Ne & Car) 

Inh alation of Dust in Ambient Air Table A-2 

In ges tion of Onsite So il s Table A-3 

Dermal Contact to Onsite Soils Table A-4 

TOTAL RECEPTOR RISK (Ne & Car) 

Inhalation of Dust in Ambient Air Table A-2 

Ingestion of Onsite Soils Table A-3 

Dermal Contact to Onsite Soils Table A-4 

TOTAL RECEPTOR RISK (/l'e & Car) 

Inhalation of Dust in Ambient Air Table A-2 

In gestion ofOn site Soils Table A-3 

Dermal Contact to Onsite Soi ls Table A-4 

TOTAL RECEPTOR RISK (f,;e & Car) 

p :\pitlprojectslseneca\pri sonlrisktabl lsead 120bl totrisk . wk4 

05/03/01 

HAZARD CANCER 
INDEX RISK 

NQ NQ 

BE-003 NQ 

NQ NQ 

SE-00] 0E+000 

NQ NQ 

5E-003 NQ 

NQ NQ 

5E-IHI] 0E+IIIIII 

NQ NQ 

2E-004 NQ 

NQ NQ 

2E-004 0E+00II 

NQ NQ 

5E-002 NQ 

NQ NQ 

5E-IH/2 IIE+ llllll 

NQ NQ 

5E-003 NQ 

NQ NQ 

5E-IHIJ IIE+IH/11 
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RECEPTOR 

PRISON INMATE 

PRISON WORKER 

ON-SIT E 
CONSTR UCTIO N WORKERS 

DAY CARE CENT ER C HILD 

DAY CAR E C E.~T ER WORKER 

NQ = Not Quantified 

TABLE 5.5-2 
CALCU LATION OF TOTA L NONCARCI NOGEN IC AND CA RCINOGEN IC RI SKS 

REASONA BLE MAX IMUM EX POSURE (RM E) 
Completion Report - Mini Ri sk Assessment - SEA D-43, 56 1 69 

Seneca Army Depot A ctivity 

EXPOS URE/RISK 

EXPOSURE ROUTE CALC ULATIONS 
Table Number 

Inh alation of Dust in Ambient Air Table B-2 

Ingestion of Onsite Soils Table B-3 

Dermal Contact to On site Soils Table B-4 

Ingestion of Groundwater Table B-5 

Inhalation of Groundwater Table B-8 

Dermal Contact to Groundwater Table B-7 

TOTAL RECEPTOR RISK (Ne & Cur) 

Inhalation of Dust Ambient Air Table B-2 

Jnges tion of Onsi te Soil s Table B-3 

Dermal Contact to Onsite So il s Table B-4 

In gestion of Groundwater Table B-5 

Inh alation of Groundwater Table B-8 

Dermal Contac t to Groundwater Table B-7 

TOTA L RECEPTOR RISK (Ne & Cur) 

lnh ahuion of Dust in Ambient A ir Table B-2 

In gestion ofOnsit e Soils Table B-3 

Dl'rmal Cont ac t to Onsite Soi ls Table B-4 

TOTA L RECEPTOR RISK (N e & Cur) 

Inhalation of Du st in Ambient Air Table B-2 

Ingest ion of Onsite Soi ls Table B-3 

Derm al Conlac t 10 On sil e So il s Table B-4 

In ges tion of Groundwa ter Table B-5 

TOTA L RECEPTOR RISK (Ne & Cur) 

Jnh alllli on of Dust in A mbient A ir Table 8-2 

Inges tion of On sit e Soils Table B-3 

Derm al Contact to Onsile Soil s Table B-4 

Ingestion of Groundwater Table B-5 

TOTAL RECEPTOR RISK (Nt· & Cur) 

p:lpitlprojects\senecalprison\risktabl\final\sead43\Jotrisk.wk4 

04/24/01 

HAZARD CANCER 
INDEX RISK 

6E-007 !E-008 

2E-002 6E-006 

2E-002 NQ 

2E-003 NQ 

NQ NQ 

6E-004 NQ 

5E-1102 6E-006 

2 E-007 4E-009 

! E-002 5E-006 

2E-002 NQ 

!E-003 NQ 

NQ NQ 

4E-004 NQ 

3E-0112 5E-006 

SE-007 SE-010 

6E-003 IE-007 

2E-003 NQ 

RE-/1113 IE-/107 

SE-007 J E-009 

IE-001 I E-005 

J E-002 'Q 

J E-003 NQ 

IE-(J/!/ IE-005 

2E-007 4E-009 

I E-002 SE-006 

2E-002 NQ 

I E-003 NQ 

J E-002 5£-0(16 
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RECEPTOR 

PRISON IN~IA TE 

PRISON WORKER 

ON-SITE 
CONSTR UCTIO'i WORKERS 

DAY CARE CE'iTER CH ILD 

DAY CARE CE;\TER \YORKER 

NQ= No1 Quantified due to lack of toxicity da1a 
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TABLE 5.5-3 
CALCU LATION OF TOT AL NONCARCINOGEN IC AND CA RC INOGEN IC RISKS 

REASONABLE MAXIMUM EX POSURE (RME) - SEAD-44A 
Co mplet ion Report - Mini Ri sk Assessment 

Seneca A rmy Depot Act iviry 

EXPOSURE ROUTE 

Inh alat ion or Dusi in A mbien l Air 

Ingestion or Onsile So il s 

Dermal Contact to Onsite Soils 

Ingestion or Groundwa ter 

Derm al Contact to Groundwater 

lnh alalion or Grou ndwater 

TOTAL RECEPTOR RISK (Ne & Cur) 

Inhalation or Dust Ambient Air 

Ingestion of Onsite Soils 

Dermal Contact to Onsi te Soi ls 

Ingestion or Groundwater 

Dermal Cont act to Groundwater 

Inh alation or Groundwater 

EXPOSURE/R ISK 
CALCULATIONS 

Table Num ber 

Table C-2 

Table C-3 

Table C-4 

Table C-5 

Tab le C- 7 

Table C-8 

Table C-2 

Table C-3 

Table C-4 

Table C-5 

Table C-7 

Table C-8 

TOTA L RECEPTOR RISK ("-,,-'.c-'&~· ~C~ur~) ____ _ 

Inhalat ion or Dust in A mbient Ai r 

Ingestion or Onsite Soi ls 

Dermal Con tact to Onsite Soils 

TOTAL RECEPTOR RISK (Sc & Cur) 

Inhalation or Dusi in Ambien t Air 

Inges tion or Onsite Soils 

Dermal Conl act to Onsile Soils 

In gestion or Groundwater 

TOTAL RECEPTOR RISK (N,· & Cur) 

Inhala tion or Dust in Ambienl Air 

Ingest ion or Onsite So il s 

Dermal Contact to Onsite Soil s 

In ges tion or Groun dwater 

Table C-2 

Table C-3 

Table C--1 

Table C-2 

Table C-3 

Table C--1 

Table C-8 

Table C-2 

Table C-3 

Table C--1 

Table C-8 

04/25'01 

HAZARD CANCER 
INDEX RISK 

4E-010 5E-009 

5E-003 8E-007 

8E-003 NQ 

2E-003 6E-006 

9E-006 8E-007 

NQ I E-007 

ZE-1/UZ SE-IJ/I6 

IE-010 2E-009 

4E-003 6E-007 

5E-003 NQ 

2E-003 4E-006 

6E-006 6E-007 

NQ 9E-008 

1 E-1/1/2____ ---~5E-////6 

2E-006 3E-0I0 

3E-003 IE-007 

7E-00-1 NQ 

3E-0I0 IE-009 

3E-002 I E-006 

I E-002 NQ 

-I E-003 2E-006 

5E-IIIIZ 4E-////6 

IE-010 2E-009 

-IE-003 6E-007 

SE-003 NQ 

2E-003 -I E-006 

I E-1/I_IZ SE- I11I6 
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RECEPTOR 

PRISO/; WORKER 

ON-SITE 
CONSTRUCTION WORKERS 

DAY CARE CENTER CH ILD 

DAY CARE CE:\TER WORKER 

NQ= Not Quantified due 10 lack of1oxicity data 

TABLE 5.5-4 

CALCULATIO/; or TOTAL NO/;CARCINOGENI C AND CARCINOGENIC RISKS 
REASO/;ABLE MAXl~IU~I EXPOSURE (RME) - SEAD-44B 

Co mplelion Reporl· Mini Risk Assessment 
Seneca Arm~· Depot Activity 

EXPOSU RE/ RISK 
EXPOSURE ROUTE CALCULATIONS 

Table Number 

Inhalntion of Dust in Ambient Air Table D-2 

Ingestion of Onsite Soils Table D-3 

Dermal Contact to Onsile So ils Table D-4 

Ingestion o f Groundwater Table D-5 

Dermal Contact 10 Groundwater Table D-7 

TOTAL RECEPTOR RISK (1\ 'c & Cur 

Inhalation of Dust Ambient Air Table D-2 

In ges ti on o f Onsite Soil s Table D-3 

Dermal Contact to On site Soils Table D-4 

Ingest ion of Groundwater Table D-5 

Dermal Contact to Groundwater Table D-7 

TOTAL RECEPTOR RISK (/l'c & Cur) 

Inhalation of Dust in Ambien t Air Table D-2 

In gestion of Onsite Soi ls Table D-3 

Dermal Con tac t to Onsite Soi ls Table D-4 

TOTAL RECEPTOR RISK (/l'c & Cur) 

Inh alat ion of Dust in Ambien t Air Table D-2 

Ingestion ofOnsite Soils Table D-J 

Dermal Contact to On site Soil s Table D-4 

In gest ion of Groundwa ter Table D-5 

Inhalation of Dust in Ambient Air Table D-2 

l;i gesti on o fOn site Soi ls Table D-J 

De mal Contact to Onsite Soi ls Table D-4 

In ges tion or Groundwa ler Table D-5 

p \pIt\pr0Jects\seneca\pnson\nsktabl\rmal\sead44b\totnsk wk4 

04125101 

HAZARD CANCER 
INDEX RISK 

6E-0I0 4E-009 

5E-003 IE-006 

6E-003 NQ 

NQ NQ 

NQ NQ 

IE-002 I E-1106 

2E-0I0 IE-009 

JE-003 7E-007 

4E-003 NQ 

NQ· NQ 

NQ NQ 

7E-lill3 7E-11117 

7E-0II lE-011 

lE-004 lE-009 

5E-005 NQ 

3E-0114 2E-11119 

5E-0JO SE-0 10 

JE-002 lE-006 

7E-003 NQ 

NQ NQ 

4E-11112 2E-006 

lE-010 IE-009 

JE-003 7E-007 

4E-003 NQ 

/;Q /;Q 

7E-1103 7E-0117 
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RECEPTOR 

PRISON IN~ IAT E 

PRISON WORKER 

O1'-S IT E 
CO1'ST RUCTION WORKERS 

DAY CARE C E:\TER C HILD 

DAY CARE CE1'TER WORKER 

NQ= Not Quantified due to lack of toxicity data 

TABLE 5.5-5 

CA LCULATION OF TOTAL NONCARCJNOGENI C AND CA RCINOGEN IC RISKS 
REASONABLE MA,XJMUM EXPOSU RE (RME) - SEA D-52 

Completion Report - Mini Risk Assessment 

Seneca Army Depot Activity 

EXPOSU RE/RI SK 
EXPOSURE ROUTE CALCULATIONS 

Table Number 

Inh alation of Dust in Ambient Air Table E-5 

In gestion o f On si te Soi ls Table E-6 

Dermal Contact to Onsi te So ils Table E- 7 

TOTAL RECEPTOR RISK (Ne & Cur) 

Inh alati on of Dust Ambient Air Table E-5 

In ges tion of Onsite So ils Table E-6 

Dermal Con tact to Onsite Soils Table E-7 

TOTAL RECEPTOR RISK (Ne & Cur 

Inhalat ion of Dust in Ambient Air Table E- 5 

In ges tion of Onsite Soi ls Table E-6 

Derm al Cont ac t to Onsite So il s Table E-7 

TOTAL RECEPTOR RISK (Ne & Cur) 

Inh alati on of Dust in Ambienl Air Table E-5 

Inges tion o fOn site Soils Table E-6 

Dermal Contac t to Onsite Soils Table E-7 

TOTA i. RECEPTOR RISK Ne & Cur) -------
Inhalation of Dust in Ambient Air Table E- 5 

Inges tion of Onsite So il s Table E-6 

Dernrnl Contac t to Onsite Soils Table E-7 

TOTA L RECEPTOR RISK C 'c ~C,,_rl. ___ _ 
- ~---

p \pt l\projects\seneca\pnson\nsktabl\final\sead52\totnsk wlc.4 

04125101 

HAZARD CANCER 
INDEX RI SK 

NQ NQ 

3E-003 7E-007 

NQ NQ 

3E-0113 7E-11117 

NQ NQ 

2E-003 5E-007 

NQ NQ 

2E-11113 5E-0117 

1'Q NQ 

4E-004 5E-009 

. Q 1'Q 

4E-IJ//4 5E-11119 

NQ 1\Q 

2E-002 IE-006 

1'Q NQ 

2E-1111] I E-11116 

NQ NQ 

2E-003 5E-007 

. 'Q 1'Q 

2E-0113 ___ _.ff-lijl l ___ 
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RECEPTOR 

PRISON WORKER 

PRISON WORKER 

ON-SITE 
CO"ISTRUCTION WORKERS 

DA\" CARE CEI\TER C HILD 

DAY CARE CENTER WORKER 

NQ= Not Quantified due to lack of toxici ty da1a 

TABLE 5.5-6 

CA LC ULA TIO!\ OF TOT AL NONCARCINOGEN IC AND CA RC INOGENIC RISKS 
REASONABLE MAXIMUM EXPOSURE (RME) - SEAD-62 

Completion Report - Mini Risk Assessment 
Seneca Army Depol Acli,·ity 

EXPOSURE ROUTE 

Inhalation of Dust in Ambient Air 

Inges tion of Onsi1e Soils 

Dermal Contact to Onsite Soils 

Ingestion of Groundwater 

Inhalation of Groundwater 

Dermal Contact to Groundwater 

TOTAi. RECEPTOR RISK (Ne & Car) 

Inhalation of Dust Ambient Air 

In gestion of On site Soi ls 

Dermal Contact to Onsite Soils 

Ingeslion of Groundwater 

Inhalation of Groundwater 

Dermal Co ntac t to Groundwater 

TOTAL RECEPTOR RISK (Ne & Cur) 

Inh alat ion of Dust in Ambien t Air 

Inges tion of On.site So il s 

Dermal Contact to On.site Soils 

TOTAi. RECEPTOR RISK (Ne & Cur) 

Inh alation of Dust in Ambient Air 

In gestion of On.site Soils 

Dermal Contact to On.site Soils 

Ingestion of Groundwa ter 

TOTAi. RECEPTOR RISK (Sc & Cur) 

EXPOSURE/RISK 
CALCULATIONS 

Table Number 

Table F-2 

Table F-3 

Table F-4 

Table F-5 

Table F-8 

Table F-7 

Table F-2 

Table F-3 

Table F-4 

Table F-5 

Table F-8 

TableF-7 

Table F-2 

Table F-3 

Table F-4 

--- -----

Table F-2 

Table F-J 

Table F-4 

Table F-5 

Inhalation of Dust in Ambienl Air Table F-2 

Ingest ion of On site Soi ls 

Dermal Contact to Onsite Soils 

In gestion of Groundwater 

TOTAL RECEPTOR RISK (/\"c & Cur) 

Table F-J 

Table F-4 

Table F-5 
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HAZARD 
INDEX 

NQ 

3E-003 

7E-003 

2E-002 

2E-002 

3E-003 

5E-1/112 

NQ 

2E-003 

5[-003 

IE-002 

IE-002 

2[-003 

JE-11112 

NQ 

IE-002 

5E-003 

_2_£-11112 

2E-002 

9E-003 

3E-002 

6E-IIII] 

NQ 

2E-003 

5E-003 

I E-002 

_ ]E-11112 
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CANCER 
RISK 

3[-009 

NQ 

NQ 

6[-007 

3[-007 

8[-008 

9E-llll7 

I E-009 

NQ 

NQ 

4E-007 

2[-007 

SE-008 

6E-11117 

IE-009 

NQ 

NQ 

IE-11119 

7E-010 

NQ 

NQ 

2E-007 

lE-11117 

1[-009 

NQ 

NQ 

4[-007 
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5.5.2.2 SEAD-43, 56, 69 

Table 5.5-2 summarizes the calculated cancer and non-cancer risks for all receptors and 

exposure routes considered in this risk assessment. The total cancer risk from all exposure routes 

is within or below the EPA target range for all five receptors. Likewise, the total non-cancer 

hazard index from all exposure routes is less than one for al l five receptors. 

5.5.2.3 SEAD-44A 

Table 5.5-3 summarizes the calculated cancer and non-cancer risks for all receptors and 

exposure routes considered in this risk assessment. The total cancer risk from all exposure routes 

is within or below the EPA target range for all five receptors. Likewise, the total non-cancer 

hazard index from all exposure routes is less than one for all five receptors . 

5.5.2.4 SEAD-44B 

Table 5.5-4 summarizes the calculated cancer and non-cancer risks for all receptors and 

exposure routes considered in this risk assessment. The total cancer risk from all exposure routes 

is within or below the EPA target range for all five receptors. Likewise, the total non-cancer 

hazard index from all exposure routes is less than one for all five receptors. 

5.5.2.5 SEAD-52 

Table 5.5-5 summ arizes the calcu lated cancer and non-cancer risks for a ll receptors and 

exposure routes considered in this risk assessment. The total cancer risk from all exposure routes 

is within or below the EPA target range for all fi ve receptors. Likev.-ise, the total non-cancer 

hazard index from all exposure routes is less than one for all five receptvrs. 

5.5.3.6 SEAD-62 

Table 5.5-6 summarizes the calculated cancer and non-cancer risks for all receptors and 

exposure routes considered in this risk assessment. The total cancer risk from all exposure routes 

is below the EPA target range for all fi ve receptors. Likewise, the total non-cancer hazard index 

from all exposure routes is less than one for all fi ve receptors. 

5.5.3.7 Total Construction Worker Risk 

The Hazard Indices and Cancer Risks shown in Tables 5.5-1 through 5.5-6 for the construction 

worker refl ect the exposure that occurs while the construction worker is working in just one 
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specific AOC. This represents only a portion of the construction worker' s entire exposure 

duration at the AOCs. (The Hazard Indices and Cancer Risks for the other receptors in Tables 

5.5-1 through 5.5-6 conservatively assume that the receptor is continually exposed to soil and 

groundwater at the specific AOC for the entire Exposure Duration.) In order to estimate the 

construction worker ' s composite risk from his/her entire exposure during the construction 

project, the AOC-specific risks must be added together. 

Table 5.5-7 summarizes the calculated cancer and non-cancer risks for the construction worker 

from his/her combined exposure to all six AOCs. The total cancer risk from all AOCs is below 

the EPA target range for the construction worker. Likewise, the total non-cancer hazard index 

from all AOCs is less than one for the construction worker. 

5.5.4 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 consistently detected at the AOCs in soil and groundwater. 

This section qualitatively addresses the risk from lead exposure at the AOCs. 

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 preterm birth, reduced birth 

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 developme!1t, 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 will 

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, EPA 
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TABLE 5.5-7 

TOT AL CONSTRUCTION WORKER RISK FROM EXPOSURE 
TO ALL AREAS OF CONCERN (AOCs) 

Completion Report - Mini Risk Assessment 
Seneca Army Depot Activity 

Area of Concern Hazard Index Cancer Risk 

SEAD-1 20B I 2E-004 I E-012 I 
SEAD-43, 56, 69 8E-003 I E-007 

SEAD-44A JE-003 I E-007 

SEAD-44B JE-004 2E-009 

SEAD-52 4E-004 SE-009 

SEAD-62 2E-002 I E-009 

TOTAL* I JE-002 2E-007 

* Total Hazard Index and Cancer Ri sk arc calcul ated as the ri sk due to a one-year construction project 

where exposure occurs at each /\OC for a portion of the project. 
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recommends use of the Integrated Exposure Uptake Biokinetic Model for Lead (Version 0.99), 

and the associated "Guidance Manual for the Integrated Exposure Uptake Biokinetic Model for 

Lead in Children" (USEPA, February 1994). The analysis of potential risk from exposure to lead 

at the AOCs follows these recommendations for adult and child exposures, respectively. 

Child Day Care Center Exposure 

USEPA has determined that blood lead levels as low as 10-15 ug/dL in infants or young children 

indicate an increased risk of irreversible neurobehavioral deficits (USEPA, 1996c). Where 

young children may be consistently exposed to lead, such as in a residential scenario, risk may 

be calculated using the Integrated Exposure Uptake Biokinetic Model (IEUBK) which predicts 

the blood lead concentrations in children exposed to lead through a variety of media. The model 

is designed to estimate blood lead levels using a combination of default assumptions and site

specific exposure information where available . The model contains two modules: uptake and 

biokinetic. The uptake module estimates the quantity of lead taken into the body (uptake) from 

exposure to lead in five media (air, drinking water, soil/dust, food and paint) . The biokinetic 

module estimates the distribution of this lead among various bodily organs and, most 

importantly, in the blood . 

The IEUBK model calculates a child's uptake and blood lead levels assuming a constant daily 

exposure in each of several environmental media (air, soil, etc.) . The model includes default 

values for many exposure parameters which change by age, to realistically reflect growth 

changes in a child (e.g. different inhalation rates and drinking water intakes) . The default values 

used in IEUBK model are based on nationwide surveys of lead distribution in the environment 

and studies of inhalation and ingestion for each age group modeled (children age 0-7). For the 

IEUBK simulations performed for this risk assessment, the default values were used for most 

input parameters. 

The IEUBK model was used to estimate the risk associated with a child ' s ingestion of soil and 

groundwater while attending a day care center located at the AOCs. To simulate this scenario, 

we assumed that a child was exposed to soil and groundwater at the AOC five days per week. 

The IEUBK model contains default values for soil ingestion rates based on daily (i.e ., seven days 

per week) exposure. These values were multiplied by 5/7 to reflect exposure only at the day care 

center. This calculation assumes that the child is not exposed to lead in soil or dust at home (i.e. , 

on the two days per week that the child does not attend the day care center). 

The IEUBK model includes default assumptions regarding indoor dust ingestion rates and lead 

concentrations. The IEUBK manual recommends that soil represents 45% of the total soil plus 

dust ingest ion rate. These default assumptions were used . 

p:\pit\pro jects\seneca\prison\sect ions\fi na )\sec t ion 5. doc April 200 1 
Page 5-72 



0 



SENECA - SIX AREAS OF CONC ERN FINAL COMPLETION REPORT 

The child is potentially exposed to lead via other pathways. The IEUBK model includes default 

exposures for lead in air and diet . The recommended default values were used for all non

soil/dust/groundwater exposures. 

The IEUBK model parameter input values used for this assessment are summarized in Table 

5.5-8. 

One day care exposure simulation was performed for this assessment. The IEUBK model was 

run to derive an example allowable soil lead concentration following the approach used by 

USEPA in deriving a target lead concentration for residential soil , in the Office of Solid Waste 

and Emergency Response (OSWER) Interim Directive #9355.4-12 titled "Revised Interim Soil 

Lead Guidance for CERCLA Sites and RCRA Corrective Action Facilities" (USEPA, August 

1994b ). The IEUBK model output for this simulation is shown in Appendix H . The results of 

these analyses are discussed.below. 

In the Interim Directive document, EPA derived a target lead concentration of 400 ppm lead in 

soil, based on its IEUBK model simulation . This simulation, which included default 

assumptions for all exposure pathways, estimated that with residential exposure to soil 

containing 400 ppm of soil , a child has a 95% probability of having a blood lead level less than 

10 ug/dL. A similar calculation was performed for this assessment based on the day care center 

soil ingestion scenario, as described above. For this day care center scenario, the IEUBK model 

predicts a 95% probability of having a blood lead level less than 10 ug/dL at a soil lead 

concentration of 625 ppm . 

Figures 5.5-1 and 5.5-2 illustrate the IEUBK model results. Figure 5.5-1 is a plot of the 

cumulative probability distribution for exceeding l O ug/dL lead in blood, associated with day 

care exposure to an average concentration of 625 ppm lead in soil. This plot shows that the 

probability of exceeding IO ug/dL is 5%. Figure 5.5-2 shows the median blood lead leve ls at 

each age predicted for day care exposure to 625 ppm lead in soil. This figure also shows the 

IEUBK predictions for EPA ' s residential scenario target level of 400 ppm lead in soil. It can be 

seen that the results for the day care scenario and EPA ' s residential scenario are nearly identical. 

This result indicates that a target average concentration of 625 ppm lead in soil for day care 

exposure is consistent with EPA 's residential target concentration and equally health-protective. 

The maximum soil concentrations of lead measured at each of the AOCs are all less than 625 

ppm (highest va lue at SEAD -120B was 522 ppm) . 
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TABLE 5.5-8 
IEUBK LEAD MODEL INPUT VALUES 

Air Concentration 

Other Inhalation Parameters 

Time Outdoors 
Inhalation Rate 
Lung Absorption 

Dietary Lead Intake 

Soil Concentration 

Dust Concentration 

0.100 µg Pb/m3 ( default) 

Standard Model defaults for al l 

value varies with age 
value varies with age 
32% 

Std . Model Defaults: value varies with age 

625 ppm 

200 ppm (default) 

Soi l Ingestion as percent of total soi l and dust 45% (defau lt) 
ingestion 

Soil/dust Ingestion rates 

Maternal blood concentration contribution 
(for infant) 

Drinking Water Concentration 

T !·:inking Water Ingestion Rate 

Bio:-.vailability Parameters for Ingestion 
Acsorpti on 

p: Ip it Ip ro j e c ts lse fl eca Ip r i so fl Iris k tab l\fi n al\tab I e 5 5 8. doc 

5/7 x Std . default va lues (to represent time 
at day care center): value varies with age 

2.5 µg Pb/dL (default) 

4.0 µg /L (defau lt) 

Std . Model Defaults : 
va lue varies with age 

Std. Mode l defaults 
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Figure 5.5-1 
IEUBK Model Results 

Example Allowable Soil Pb Concentration for Day Care Scenario 
Cumulative Probability Plot of Blood Lead Concentration 
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Figure 5.5-2 
IEUBK Model Results 

Comparison of Example Day Care Scenario with EPA Residential Scenario Target Soil Levels 
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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 

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, while 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 AOCs. 

The maximum concentrations for lead in surface soil and total soils at the AOCs range from 25 

to 522 mg/kg, which are all less than the Army target value of 1,250 mg/kg discussed above. 

The highest outdoor air EPC for lead is 0.18 ug/m3 (at SEAD 120B, during construction 

activities) . This value is lower than the National Ambient Air Quality Standard for lead, which 

is 1.5 ug/1113 (based on a 3-month average). 

These resu lts suggest that lead does not pose a health risk upon regular exposure to the site soils 

for any receptor at the site. 

5.5.5 Uncertainty Assessment 

All risk assessments involve the use 'Jf assumptions, judgements, and imperfect data to varying 

degrees . This results in uncertainty in the final 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. 
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5.5.5.1 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. 

Results of the sample analyses were used to develop a database which 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 m 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 

maximum concentrations were used to calculate site-related risks. Since that assumption implies 

chronic exposure to the maximum concentration, this assumption is likely to overestimate risk. 

5.5.5.2 Uncertainty in Exposure Assessment 

There are inherent uncertainties in predicting future land uses and future chemical 

concentrations. Future land use scenarios were based on current plans to build a prison on this 

portion of SEDA . 

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 a\'e 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 producti ve enough to supply the needs of the prison. 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 will 

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 5.3-1, there are many factors which determine the level of exposure for 

each exposure pathway. These factors include inhalation rates, ingestion rates, exposure 

frequencies, exposure durations, 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 

which overestimate likely exposure levels. 

The EPCs "(i.e. , maximum concentrations) derived from the measured chemical concentrations are 

assumed to persist without change for the entire duration of e.1ch exposure scenario. It is likely that 

some degradation wou ld occur over time, particularly for some of the organic compounds, that 

would reduce the current ,wncentrations. Therefore, this steady state assumption tends to 

overestimate exposure levels. 

5.5.5.3 Uncertainty in Toxicity Assessment 

Of the chemica ls of potential concern, a number had no reference dose or slope factors . They 

are: 

• acenaphthylene 

• dibenzofuran 

• phenanthrene 

• benzo(g,h,i)perylene 

• calcium 

• lead 

• magnesium 

• potassium 

• sodium 

• Endrin aldehyde 

• Endrin ketone 

• dichloroprop 

Several of these compounds have toxicity information such as weight of ev idence c lassification 

indicating a strong potential for adverse health effects, particul ar ly lead. The absence of toxicity 

va lues for these chemica ls tends to underestimate risks. 
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There is considerable uncertainty inherent in the toxicity values for both carcinogens and 

noncarcinogens . 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 which 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 uncertainty associated with using oral absorption to estimate df'rmal absorption is likely 

less than one order of magnitude. This 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 . 

5.5.5.4 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. 

5.6 ECOLOGICAL RISK ASSESSMENT (ERA) 

5.6.1 Objectives and Overview 

In addition to the evaluation of human health , this mini-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 the Areas of Concern (AOCs) 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, 17, 25 and 26). Field surveys during the 
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Remedial lnvestigations 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 mini-ERA is based upon the findings of these prior field surveys. An ecological 

field survey specific to the prison land 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, sediment, surface water, and groundwater. Calculations in 

this mini-ERA are conservatively based on the maximum concentrations of each chemical 

detected in each medium of potential concern to ecological receptors (e .g. , soil, sediment, and 

surface water) . 

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). 

ln this ERA, ecological receptors were determined based on prior studies at SEDA . Impacts 

from exposure to these receptors are determined using conservative assumptions to asi,ure that a 

reasonable degree of protection is maintained. Ecological risk is then presented in term s of a 

hazard quotient (HQ), which is defined as the ratio of the estimated exposure point concenffation 

to an appropriate toxicity reference value (TRY). Separate HQs are calculated for each 

contaminant/r_eceptor pair. Uncertainties are the greatest and arise from extrapolation of the 

available toxicity data and inference regarding exposure. ln general , ratios of exposure point 

concentration to TRY greater than one (I) are considered to indicate a potential risk . Due to the 

uncertainties 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 10 and I 00 indicate a significant potentia l for adverse effects . HQs 

greater than I 00 indicate adverse effects can be expected. 
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5.6.2 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 following sections . 

5.6.2.1 Identification of Ecological Constituents of Potential Concern 

Chemicals detected in any sample for a given environmental medium of interest (soil, sediment, 

or surface water) were considered constituents of potential concern (COPCs) for this ERA. 

Screening analyses designed to reduce the list of CO PCs were not performed for this mini-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 . 

5.6.2.2 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. 
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5.6.2 .3 Ecosystems at Risk, Contaminant Fate and Transport, and Complete Exposure 

Pathways 

5.6.2.3.1 Site Habitat Characterization 

Detailed site-specific ecological evaluations -of the plant and animal habitats and communities 

found at the prison sites 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 eva luations 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 invest igations. 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 mini-ERA. Key aspects of these 

characterizations relevant to this mini-risk assessment are presented below. 

Ecological site characterizations were based on compi lation of existing ecological information 

and on-site reconnaissance activities. The methods used to characterize the ecologica l resources 

included site-walkovers for the evaluation of existing wildlife and vegetative communities; 

interviews with loca l, state, and SEDA resource personnel ; and review of environmental data 

obtained from previous Army reports . SEDA has a strong wi ldli fe management program that is 

reviewed and approved by the New York Fish and Game Agency. The Depot manages an annual 

white-tailed 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. 

The NYSDEC Natura l 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 v irginiana), which inhabits the fenced portion of the 

Depot. Annua l 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 enc losed, the white-pe laged 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 th e herd is conducted by the 

New York State DFW. The normal brown-pelaged deer are al so common. White-tailed deer are 

not listed as a rare or endangered species. 
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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 wild 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 1992). 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. 

There are no permanent lakes, ponds, streams or wetlands in any of the prison sites . 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 wildlife species) were observed 

during the surveys in any of the 22 sites considered in this assessment. There were no 

indications of unnatural die-off or stunted vegetation. 

5.6.2.3.2 Contaminant Fate and Transport 

The primary sources of contaminants at the prison sites are the residues of former operations and 

activities that were conducted in the identified SEADs. These residues reside primarily in the 

soils that remain at the sites. As is indicated above, permanent ponds, lakes, wetlands, rivers , 

etc. do not exist on any of the sites covered by this ecological risk assessment; therefore, 

contaminants found at the site only exist intermittently in surface water that is occasionally 

found in the drainage ditches present at the subject sites. Similarly, contaminants found in 
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sediments sampled from the drainage ditches are more similar to soil than sediment associated 

with a surface water body (e.g. , river or lake), from an ecological exposure standpoint. 

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. 

5.6.2.3.3 Complete Exposure Pathways 

An exposure point is a location where a receptor could potentially 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 cou ld 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 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 result 

from these secondary release mechanisms : 

• Suspension and dispersal by the wind of particulate contaminants or contaminants 

adsorbed to surface soi l particles. 

• Direct vo latilization of volatile organic compounds from surface soil to air. 

• Uptake of soil contaminants by terrestrial organi sms. 

• Transport of chemicals to surface water and sediment by surface runoff of water and soi l 

particles . 

Exposure routes were also identified for the potential avian and mammalian ecological receptors. 

Principal pathways for which ana lytica l data were avai lable for quantitative eva luation of so il 

COPCs include ingestion of soi l and ingestion of other animals 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 accumu lated contaminants . However, since permanent surface water bodies 
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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 in the 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. 

5.6.2.4 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 constituen1s present and their concentrations, 

• Mechanisms of toxicity to different groups of organisms, 

• Potential species present, and 

• Potential complete exposure pathways. 

The constituents and concentrations of site COPCs are discussed in detail in Section 4. Species 

identified at the Depot were identified in Section 5.6.2.3.1 and final receptor selection 1s 

described below. Mechanisms of toxicity are evaluated conceptually in the analys is plan 111 

Section 5.6.2.3.2. Complete exposure pathways were discussed in Section 5.6.2.3.3 . 

To assess whether significant adverse ecological effects have occurred or may occur at the sites 

because of the ecological receptors ' exposure to CO PCs, 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 hea lth risk assessment process, which focuses on individual receptors , 

the ERA focuses on populations or groups of interbreeding non-human, non-domesticated 

receptors. In 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 divers ity of the biological world and the multiple values placed on it by society, there 

is no universa lly-applicable I ist of assessment endpoints . Therefore, EPA, in the Guidelines for 
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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 contaminant(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 

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 based on values and 

organisms that reflect management goals. The protection of eco logical resources (e.g. , 

habitats and species of plants and animals) is a principal motivation for conducting ERAs. 

key aspects ~f 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-

7 11 (1993_, as amended). Table 5.6-1 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 
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TABLE 5.6-1 
POLICY GOALS, ECOLOGICAL ASSESSMENT AND MEASUREMENT ENDPOINTS, 

AND DECISION RULES 
Completion Report - Mini Risk Assessment 

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. 

p:\pit\projects\seneca\prison\risktabl\ecologic\final\Endpttab .xls\table5.6- I 

Seneca Army Depot Activity 

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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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. " 

5.6.2.4.1 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 resu lt from exposure; and the extent to which they 

represent management goals. 

The native mouse and short-tailed shrew species inhabiting areas of SEDA are appropriate 

terrestrial mammalian 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 inve1tebrates and providing 

prey for predators. A second terrestrial receptor, the short-tail shrew (Blarina brevicauda) , was 

also evaluated. The shrew was se lected 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 ': isits and has been se lected as an appropriate avian receptor species for soil , and 

the relevant a ·.;sessment 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 roughl y comparable to those of both the deer mouse and shrew. 

A raptor, such as a red-tailed hawk (Bureo jamaicensis), was initially considered as a potential 

receptor for thi s ERA. However, the home range of a hawk, approximately 1800 acres or more 

(US EPA 1993, Wildlife Exposure Factors Handbook), is much greate r than the area of any of the 
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sites considered in thi s assessment. The total area of all 8 sites is 128 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 further 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 . 

5.6.2.5 Ecoiogic?.I Conceptual Site Model 

The conceptual site model (CSM) presents the ecological receptors at the prison sites that are 

potentially exposed to hazardous substances in soil across several pathways (Figure 5.6-1). A 

complete exposure pathway consists of the following four 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 elements are present and permit potential 

exposure of a receptor to '.i source of contamination . Quantification of some potentially complete 

pathways may not be w:1rranted because of minimal risk contribution relative to other major 

pathways. The domina11t pathways from sources and exposure media through the food web to 

ecological receptors potenti1:1lly exposed to ecological COPCs at the site are presented in Figure 

5.6-1. 

The CSM wi ll serve as a conceptual hypothesis for the exposure characterization . The objective 

of the exposure characterization is to gather information from which to determine the pathways 

and media through which ecological receptors may be exposed to COPCs. The exposure 

characterization typ ically invo lves determining the following (EPA, 1997a): 

• The ecological sett in g of the site 

• The inventory of const ituents that are or may be present at the site 
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• 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 111 Section 5.6.2.3.1 and the extent and magnitude of 

contaminants is presented in Section 4. Environmental fate of the COPCs and the potential 

exposure pathways are discussed in the following paragraphs. 

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 result 

frorn 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 soi!"contaminants by terrestrial organisms 

• Transport of chemicals to surface water and sediment by surface runoff of water and soil 
pa11icles 

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 foragin g acti vities . Burrowing species, such as rabbits, mice, moles, and shrews, would 

probably receive the greatest exposures among vertebrates. lnvertebra!es living on and within 

the soil also may experience significant exposures. Although ingestion is the principal soil 

exposure route, dermal contact also may be i111portant, particularly for burrowing species . 

However, the limited dermal permeability da':abase 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 pai1icles) 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 . 
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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 plants 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 . 

Under the future land use scenarios for the prison sites, 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. 

5.6.2.6 Analysis Plan 

The analysis plan is the final stage of problem formulation : In this step, risk hypotheses 

presented in the CSM are eva luated to determine how these hypotheses will be assessed using 

site-specific data. The analysis plan includes three categories of measures to evaluate the risk 

hypotheses identified in the CSM: measures of effect (also termed measurement endpoints), 

measures of exposure, and measures of ecosystem and receptor characteristics. 

5.6.2.6.1 Measures of Effect 

Meas urement endpoints are measurable respon ses to a stres::or 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. Conseq11ently, measurement endpoints 

are selected that can be measured and extrapolated to predict i::ffects 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 leve l response, is the lowest non-lethal effect leve l. Toxicity data from tests that 

measure responses that influence reproduction. health , and longev ity of the species will conform 
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with the assessment endpoint. Therefore, the lowest concentration of the constituent that 

produces such effects will be used as a measure of effects . 

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 5.6.3.2 and 5.6.3.3. 

5.6.2.6.2 Measures of Exposure 

Measures of exposure are the amounts, m 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 5.6-1 
shows the decision rules that describe the logica l basis for choosing among alternative 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 prpulation) 

• An acceptable amount of change in the entity (e .g., loss of no mor :: than 20 percent of a 

population) 

• A deci sion whether the protection goal is or is not met. 

For soil exposures, the results of the assessment wi ll be presented in terms of hazard quotients 

(HQs ). The HQ is the ratio of the measured or predicted concentration of an eco logical 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, toxic ity values, and uncertainties is conducted . 

Due to the ephemeral nature of surface water accumulation 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. 

5.6.2.6.3 Measures of Ecosystem and Receptor Characteristics 

Section 5.6.3.4 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 concentntion. Thus, 

some quotients incorporate exposure factors (e.g., dietary soil fractions and bioaccumulation 

factors) . Section 5.6.3.3 discusses exposure factors for the site . 

5.6.3 Exposure Assessment 

The exposure assessment evaluates potential exposure of ecological receptors to site-related 

constituents through evaluation of the following: 

• Description of the spatial distributi on 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. 

5.6.3.1 Constituent Distribution 

The extent of measured chemical contamination at the site is restricted to the areas s.:1mpled 

w ithin the 8 prison s ites. The total combined area of the sites in the prison area is 128 acres, less 

than 20 percent of the 700 acre parce l which will constitute the prison facility and slightly more 

than I percent of the I 0,000 acre Depot property. Soil located outside these s ites is presumed to 

be relatively clean. 

The magnitude of constituent exposures that may be experienced by eco logical receptors is 

affected by the degree of their spatial and temporal associations with the s ite , as discussed in the 

following sect ions. 
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5.6.3.2 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 exposurt 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 is discussed in more detail in Section 5.6.3.3. 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 any of the 8 prison sites as a primary source of food is cons idered extremely 

remote. 

The deer mouse (- 0.14 acre), short-tailed shrew (- 0.96 acre), and the American robin (- 0.4 

acre) each have a typ ical home range that is less than I acre (EPA, 1993c). The prison sites, 

each encompassing at least l acre of land, could constitute I 00 percent of the home range of a 

deer mouse, a shrew, or a robin . 

5.6.3.3 Quantification of Exposure 

Evaluation of the degree to whi ch contami nant and receptor di stribution s (described in the 

previous two sections) coincide at the site indicate1J that the deer mouse, the short-tailed shrew, 

and the American robin are each receptors likely to have sign ificant potential exposures to 

COPCs in soil. 

To quantify exposures of target receptors to each COPC, a daily intake of each COPC was 

calculated . Convers ion of the environmental concentration of each COPC to an estimated daily 

intake for a receptor at the s ite was necessary prior to eva luation 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 so il. Exposure rates for th e target 

receptors were based upon ingestion of contaminants from this medium and also from 
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consumption of other organisms. The ERA did not attempt to measure potential risk from 

dermal and/or inhalation exposure pathways given 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 target receptors selected. 

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 

reported mean body weight of 0.015 kg and the maximum food ingestion rate of 0.6 gig-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 

mammalian species . As might be expected based on the opportunistic 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 

subtracting the 2 percent for incidental soil ingestion . The dif,l.ary intakes calculated for this 

assessment are as follows : 

Total Dietary Jntake 

Plant Matter Intake 

Animal Matter Intake 

Incidental Soil Intake 

0.0044 kg food/day 

0.00216 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 E>.posure 

Factors Handbook (EPA, 1993c), 5.3 percent of the shrew' s diet is vegetative, with most of the 
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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 Intake 

Plant Matter Intake = 
Animal Matter Intake 

Incidental Soil Intake = 

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 . The robin ' s diet varies significantly throughout the year, exhibiting a high insect and 

invertebrate intake in the spring and a high plant material intake in the fall. Averaging the 

dietary characteristics over these three seasons results in an average invertebrate intake of 44 % 

and an average plant mate.ial intake of 56%. Soil ingestion for the American woodcock 

(surrogate species) has been measured at approximately 10.4 percent of diet (Beyer et. al., 1994). 

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 

0.093 kg food/day 

0.0466 kg plant matter/day 

0.0366 kg animal matter/day 

0.0096 kg soil/day 

A site-specific exposure dose of each COPC was calculated using a food chain uptake model 

consistent with EPA Region IV guidance (EPA, 1995). This algorithm ac,~ounts 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. Tht' exposure equation 

for soil is as follows : 

EDsoil = [(Cs x SP x CF x Ip) + (Cs x BAF x Ia) + (Cs x ls)] x SFF I BW 

where: 

EDsoi l 

Cs 
SP 

= 
= 
= 

Soil exposure dose for terrestrial receptor (mg/kg/day) 

RME concentration in soil (mg/kg) 

Soil-to-plant uptake factor (unitless) 

CF Plant wet-weight-to-dry-weight conversion factor (unitless) = 0.2 (used 
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Ip 
BAF 

Ia 

Is 
SFF 

BW 

= 

= 

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. 

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 met'ils and for 

organic compounds by using a regression equation from Travis and Arms ( 1988). 1 iie latter is 

based on the contaminant-specific octanol/water partition coefficient (log K0 w) - BAFs were 

obtained from the scientific literature. Factors reflecting accumulation of CO PCs in earthworms 

were preferentially selected, based on the feeding habits of the deer mouse, shrew, and robin. 

Tables 5.6-2 and 5.6-3 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 that the mouse will be exposed to 

the contaminants at the site at a level that is proportionate to the size of the overall site (total area 

of prison sites is 128 acres) versus the size of a deer mouse foraging area (0 .14 acres). 

Therefore, a SFF of I (i.e. , a ll SEADs larger than 0.14 acres in size) was used. Similarly, for the 
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TABLE 5.6-2 
WILDLIFE INTAKE RATES 

Completion Report - Mini Risk Assessment 
Seneca Army Depot Activity 

Receptor Body Trophic Foraging Dietary Breakdown 

Weight (kg) (1l Levefl Factor(3l Plant I Animal I Soil (kg/day) 
(kg/day) (kg/day) 

Deer Mouse 0.020 3 Variable 0.00216 0.00216 0.000088 

Short-tailed Shrew 0.015 3 Variable 0.00048 0.00852 0 (4) 

American Robin 0.077 3 Variable 0.03658 0.04656 0.00965 

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. Fo 

this risk assessment, site specific foraging factors have been computed for each receptor. Factors considered include site area 
receptor species home range, and duration of active residence in New York area. Specific factors listed below. 

(4) Short-tailed shrew is primarily carnivorous and soil ingestion is negligible. 
*Source: Wildlife Exposure Factors Handbook, USEPA 1993 and USEPA 1997. 

Site Foraging Factors Inputs: Mouse Home Range= 0.06 hectares, resides in NY 12 months 
Shrew Home Range= 0.39 hectares, resides in NY 12 months 
Robin Home Range = 0.1 6 hectares, resides in NY 7 months 

Prison Sites: Mouse SFF = 1; Shrew SFF = 1; Robin SFF = 0.583 
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TABLE 5.6-3 
ENVIRONMENTAL FATE AND TRANSPORT PROPERTIES 

FOR CHEMICALS OF POTENTIAL CONCERN 
Completion Report • Mini Risk Assessment 

Seneca Army Depot Activity 

Soil to Plant Transfer Factors (STP) Trophic Level 2 BAF (invertebrates) 

Constituent logKow 1'1 STP121 I Source BAF 

Volati le Organics 
Acetone -0.24 5.33E+01 Travis & Arms 1988 3.90E-01 
Chloroform 1.95 2.89E+OO Travis & Arms 1988 1.70E+01 
Methyl ethyl ketone 0.26 2.74E+01 Travis & Arms 1988 9.60E-01 
Toluene 2.50 1.39E+00 Travis & Arms 1988 7.24E+01 
Total Xylenes 3.18 5.62E-01 Travis & Arms 1988 6.00E+00 

PAHs 
2-Methylnaphthalene 4.11 1.63E-01 Travis & Arms 1988 3.42E-01 
Acenaphthene 3.92 2.10E-01 Travis & Arms 1988 3.42E-01 
Anthracene 4.45 1 04E-01 Travis & Arms 1988 5.10E-02 
Benzo(a)anthracene 5.90 1.51 E-02 Travis & Arms 1988 1.25E-01 
Benzo(a)pyrene 6.04 1.02E+00 USEPA 1994 4.50E+00 
Benzo(b)fluoranthene 6.57 6.17E-03 Travis & Arms 1988 3.20E-01 
Benzo(ghi)perylene 7.10 3.05E-03 Travis & Arms 1988 2.40E-01 
Benzo(k)fluoranthene 6 85 4.25E-03 Travis & Arms 1988 2.53E-01 
Chrysene 5.61 2.22E-02 Travis & Arms 1988 1.75E-01 
Dibenz(a,h)anthracene 6.36 8.16E-03 Travis & Arms 1988 1.75E-01 
Fluoranthene 5.22 3.72E-02 Travis & Arms 1988 7.92E-01 
Fluorene 4.18 1.49E-01 Travis & Arms 1988 3.42E-01 
lndeno(1 .2.3-cd)pyrene 7.70 1.37E-03 Travis & Arms 1988 4.19E-01 
Naphthalene 3.36 4.43E-01 Travis & Arms 1988 3.42E-01 
Phenanthrene 4.46 1.02E-01 Travis & Arms 1988 1.22E-01 
Pyrene 5.09 4.43E-02 Travis & Arms 1988 9.20E-02 

Semivolatile Organics 
4-Methylphenol 1.94 2.93E+00 Travis & Arms 1988 1.00E+00 
Bis(2-ethylhexyl)phthalate 4.20 5.10E-03 USEPA 1994 1.20E+01 
Carbazole 1.00 1 00E+00 default 1.15E+02 
Oibenzofuran 4.17 1.51E-01 Travis & Arms 1988 1.00E+00 
Di-n-butylphthalate 4.57 8.84E-02 Travis & Arms 1988 1.25E-01 

Pesticides 
4.4'-DDD 5.99 1.34E-02 Travis & Arms 1988 1.00E-01 
4,4' -DDE 5.77 1.79E-02 Travis & Arms 1988 2.50E-02 
4.4'-DDT 5.90 1.00E-02 USEPA 1994 1.00E-01 
Oieldrin 4 61 1.20E-01 USEPA 1994 4.?0E-02 
Endosulfan I 3.55 3.44E-01 Travis & Arms 1988 2 50E-01 
alpha-Chlordane 5.93 1.45E-02 Travis & Arms 1988 2 40E-01 

Herbicides 
2,4,5-T 060 1.74E+01 Travis & Arms 1988 1.61E-06 
Dicamba 0.48 2 04E+01 Travis & Arms 1988 1.2 1E-06 
Dichloroprop 1.00E+00 Default 1.00E+00 
MCPP 1.00E+00 Default 1.00E+00 

Nitroaromatics 
2,4-Dinitrotoluene 2.20 2.07E+00 Travis & Arms 1988 6.37E-05 
2.4.6-Trinitrotoluene 1 90 3.09E+00 Trav is & Arms 1988 3.19E-05 
Tetryl .. 1.00E+00 Default 1.00E+00 

Metals 
Cadmium NA 5.50E-01 NRG 1992 2 15E-02 
Copper NA 4 00E-01 NRG 1992 6.82E-01 
Lead NA 5.80E-03 NRG 1992 2 10E+00 
Potassium NA 1.00E+00 NRG 1992 1.00E+00 
Selenium NA 6.20E+00 USEPA 1992 5 00E+00 
Zinc NA 1 40E+00 NRG 1992 9.90E+00 

Notes: 

(1) Logarithmic value of oclonol•water partition coefficient. logKow source Monlgomery. J.H. and L.M. Welkom. Groundwater Chemicals Desk Reference , 1989 

(2) Soil to plant uptake factor . For organic chemicals w,thoul reported STP values . the STP was estJmaled h'om the Kow as follows. 

logSTP: 1.588- O 578 x logKow (Travis and Arms 1988) 

(3) This table includes STP and BAF factor information available from Parsons ES-Tampa current database (8199) 

(-4 ) BAF: B10accumulat1on fa ctor 

(5) For chemicals without reported STP or BAF values . surrogate or default va lues were assigned based on best professional Judgement 

p lp1tlprojectslsenecalpnsonlrisktabllecolog1clf1nal\Rodent xlslprint factors 

I Source 

Sample et al. 1996 
Sample et al. 1996 
Sample et al. 1996 
Sample et al. 1996 
ATSDR 1990 

Beyer 1990 
Beyer 1990 (BAP as surrogate) 
Beyer 1990 
Beyer 1990 
USEPA 1994 
Beyer 1990 
Beyer 1990 
Beyer 1990 
Beyer 1990 
Beyer 1990 
Beyer 1990 
Beyer 1990 
Beyer 1990 
Beyer 1990 
Beyer 1990 
Beyer 1990 

default 
USEPA 1994 
AOUIRE 1997 

default 
USEPA 1994 (BEHP as surrogate) 

USEPA 1994 (DDT as surrogate) 
Menzie et al. 1992 
USEPA 1994 
USEPA 1994 
Menz,e et al. 1992 
USEPA 1994 (chlordane as surrogate) 

default 
default 

default 

Ash and Lee 1980 
MA et al 1983 
MA et al. 1983 
default 
Beyer & Cromartie. 1987 
Beyer & Cromart ie. 1987 

Page 1 of 1 



n 

0 



SENECA - SIX AREAS OF CONCERN FINAL COMPLETION REPORT 

short-tailed shrew whose home range is 0.963 acres and who is also a year-round resident, an 

SFF of I was used. Finally, a Site Foraging Factor of 0.583 was 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). 

5.6.3.4 Effects Assessment 

The effects assessment defines and evaluates the potential ecological response to ecological 

COPCs 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 5.6.4 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 

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 5.6-4. The 

derivation of TR Vs for birds and soil is shown in Table 5.6-5. 

The i.oxicity 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 : 1) 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 availabl e, 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 
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Constituent Test Organism 

Volatile Organics 

Acetone rat 

Chlorofonm rat 

Methyl ethyl ketone rat 

Toluene mouse 

Total Xylenes mouse 

Semivolatile Organics 

2-Methylnaphthalene mouse 

4-Methylphenol mink 

Acenaphthene mouse 

Anthracene mouse 

Benzo(a)anthracene mouse 

Benzo(a)pyrene mouse 

Benzo(b)fiuoranthene mouse 

Benzo(ghi)perylene mouse 

Benzo(k)fiuoranthene mouse 

bis(2-ethylhexyl)phthalate mouse 

TABLE 5.6-4 
NOAEL TOXICITY REFERENCE VALUES -MAMMALS 

Completion Report - Mini Risk Assessment 
Seneca Army Depot Activity 

Effect Dose 
Endpoint/Duration/Effect Source (mg/kg/day) 

NOAEL. gavage. 90-day, liver and kidney damage Sample et al. 1996 1.00E+02 

NOAEL. oral intubation. 13 wks .. systematic Sample et al. 1996 1.50E+02 

NOAEL. water, 2 generations . reproduction Sample et al. 1996 1.77E+03 

LOAEL. gavage. day 6-12 gestation crit. lifestage. Sample et al. 1996 2.60E+02 
reproduction 

NOAEL. gavage, day 6-15 geslation crit . lifestage, Sample et al. 1996 2.10E+00 
reproduction 

LOAEL. diet, 81 wks .. respitory (naphthalene used as ATSDR 1995 7.16E+01 
surrogate) 

NOAEL. diet . 6 mos. crit. lifestage, reproduction Sample et al. 1996 2.19E+02 
(Methylphenol , 2- (o-cresol) as surrogate) 

LOAEL. oral gavage, 13wk. hepatic effects ATSDR 1995 1.75E+02 

NOAEL. oral gavage. 13 wks .. hepatic effects ATSDR 1995 1.00E+03 

LOAEL. oral intubation. gestation days 7-16 crit. lifestage, Sample et al. 1996 1.00E+01 
reproduction (benzo(a)pyrene used as surrogate) 

LOAEL. oral intubation. gestation days 7-16 crit. lifestage. Sample et al. 1996 1.00E+01 
reproduction 

LOAEL. oral intubation. gestation days 7-16 crit. lifestage, Sample et al. 1996 1.00E+01 
reproduction (benzo(a)pyrene used as surrogate) 

LOAEL. oral intubation. gestation days 7-16 cri t. lifestage. Sample et al. 1996 1.00E+01 
reproduction (benzo(a)pyrene used as surrogate) 

LOAEL, oral intubation, gestation days 7-16 crit. lifestage. Sample et al. 1996 1.00E+01 
reproduction (benzo(a)pyrene used as surrogate) 

NOAEL, diet , 105 days crit. lifestage. reproduction Sample et al. 1996 1.83E+01 

p:lpitlprojectslsenecalprisonlrisktabllecologiclfinal\\Rodent.xlslprint NOAEL 

Endpoint Study Total TRV121 

CF111 Duration CFPl CF111 (mg/kg/day) 

1 10 10 1.00E+01 

1 10 10 1.50E+01 

10 1 10 1.77E+02 

10 1 10 2.60E+01 

1 1 1 2.10E+00 

10 1 10 7.16E+00 

1 1 1 2.19E+02 

10 10 100 1.75E+00 

1 10 10 1.00E+02 

10 1 10 1.00E+00 

10 1 10 1.00E+00 

10 1 10 1.00E+00 

10 1 10 1.00E+00 

10 1 10 1.00E+00 

1 1 1 1.83E+01 
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Constituent Test Organism 
Chrysene mouse 

Dibenz(a,h)anthracene mouse 

Dibenzofuran mammal 

Di-n-butylphthalate mouse 

Fluoranthene mouse 

Fluorene mouse 

lndeno(1 ,2,3-cd)pyrene mouse 

Naphthalene mouse 

Phenanthrene mouse 

Pyrene mouse 

Pesticides/PCBs 

4,4'-DDD rat 

4.4'-DDE rat 

4 ,4'-DDT rat 

Dieldrin rat 

Endosulfan rat 

gamma-Chlordane mouse 

Nitroaromatics 

TABLE 5.6-4 
NOAEL TOXICITY REFERENCE VALUES - MAMMALS 

Completion Report - Mini Risk Assessment 
Seneca Army Depot Activity 

Effect Dose 
Endpoint/Duration/Effect Source (mg/kg/day) 

LOAEL. oral intubation. gestation days 7-16 crit. lifestage, Sample et al. 1996 1.00E+01 
reproduction (benzo(a)pyrene used as surrogate) 

LOAEL. oral intubation , gestation days 7-16 crit. lifestage. Sample et al. 1996 1.00E+01 
reproduction (benzo(a)pyrene used as surrogate) 

No data available • 
NOAEL. diet. 105 days crit. lifestage. reproduction Sample et al. 1996 5.50E+02 

LOAEL. oral gavage. 13 wks .. hepatic effects ATSDR 1995 1.25E+02 

LOAEL. oral gavage, 13 wks .. hepatic effects ATSDR 1995 1.25E+02 

LOAEL, oral intubation , gestation days 7-16 crit. lifestage, Sample et al. 1996 1.00E+01 
reproduction (benzo(a)pyrene used as surrogate) 

LOAEL, diet, 81 wks .. respitory ATSDR 1995 7.16E+01 

LOAEL, oral intubation, gestation days 7-16 cril. lifestage, Sample el al. 1996 1.00E+01 

reproduction (benzo(a}pyrene used as surrogate} 

LOAEL. oral intubation, gestation days 7-16 crit. lifestage, Sample et al. 1996 1.00E+01 

reproduction (benzo(a)pyrene used as surrogate} 

NOAEL. diet, 2 year cril. lifestage, reproduction (DDT Sample et al. 1996 8.00E-01 
used as surrogate} 

NOAEL. diet, 2 year crit. lifestage, reproduction (DDT Sample et al. 1996 8.00E-01 

used as surrogate} 

NOAEL, diet. 2 year crit. lifestage. reproduction Sample et al. 1996 8.00E-01 

LOAEL, diet, 3 yr. crit. lifestage, reproduction. Sample et al. 1996 2.00E-01 

NOAEL, oral intubation. 30 days. reproduction Sample et al. 1996 1.50E+00 

NOAEL, diet, 6 generations, reproduction Sample et al. 1996 4.58E+00 

p:lpitlprojectslsenecalprisonlrisktabl\ecologicl finall\Rodent.xlslprint NOAEL 

Endpoint Study Total TRV12l 
CF11 l Duration CF11 l CF11 l (mg/kg/day) 

10 1 10 1.00E+00 

10 1 10 1.00E+00 

-- no data 

1 1 1 5.50E+02 

10 10 100 1.25E+00 

10 10 100 1.25E+00 

10 1 10 1.00E+00 

10 1 10 7.16E+00 

10 1 10 1.00E+00 

10 1 10 1.00E+00 

1 1 1 8.00E-01 

1 1 1 8.00E-01 

1 1 1 8.00E-01 

10 1 10 2.00E-02 

1 10 10 1.50E-01 

1 1 1 4.58E+00 
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TABLE 5.6-4 
NOAEL TOXICITY REFERENCE VALUES - MAMMALS 

Completion Report - Mini Risk Assessment 
Seneca Army Depot Activity 

Effect Dose Endpoint Study 

Constituent Test Organism Endpoint/Duration/Effect Source (mg/kg/day) CF111 Duration CF111 

2 .4 ,6-Trin ilrololuene ral NOAEL. unknown duration. diet IRIS, 1996 

LOAEL. diet, neuroloxicity, heinz bodies and biliary tract 
2,4-Dinilrololuene dog hyperplasia. 2 years IRIS, 1996 

Telryl No dala available 

Herbicides 

2,4,5-T rat LOAEL, diet, increased urinary coproporphyrine, 2 years IRIS, 1996 

Dicamba ral NOAEL, diet, 2 year Exloxnel. 1996 

Dichloroprop No data available 

MCPP ral LOAEL, diet. 90-day, increased kidney weight EPA (IRIS) 1996b 

Metals 

Cadmium ral NOAEL. gavage, 6 weeks mating and gestation cril. Sample el al. 1996 
lifestage, reproduction 

Copper rat NOAEL. diet, 13 wks .. gastrointestinal effects ATSDR 1990 

Lead ra l NOAEL, diet, 3 generations. reproduction Sample el al. 1996 

Selenium rat NOAEL, waler, 1 yr lhrouglh 2 generations, reproduction Sample el al. 1996 

Zinc ral NOAEL. diet, day 1-16 of gestation crit . lifeslage, Sample el al. 1996 
reproduction 

Noles: 

(1) CF = conversion factor. Conversion factors - endpoint (non-NOAEL = 10) and study duralion (non-chronic= 10) 

(2) The toxicity reference value was derived by dividing lhe effect dose by lhe Iola! conversion factor. 

(3) This table includes TRV factor information available from Parsons ES-Tampa current database (8/99) . 

7.5 1 

1.5 10 

' 

10 10 

25 1 

9 10 

1.00E+00 1 

1.40E+01 1 

8.00E+00 1 

2.00E-01 1 

1.60E+02 1 

(4) V = Volatile (MW<200, H>1 E-05): SV = Semi-Volatile: PAH = Polynuclear Aromatic Hydrocarbon ; PES = Pesticide: PCB= Polychlorinaled Biphenyl: ING= Inorganic 

(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 cri tical life stage (gestation or development), the study may be considered a chronic exposure . 

(6) The product of the appropriate uncertainly factors from each uncertainly category becomes lhe total uncertainty factor applied lo develop lhe constituent-specific TRV. 

p:lpillprojects\senecalprisonlrisklabllecologiclfinal\\Rodenl.xlslprinl NOAEL 

10 

1 

1 

1 

10 

1 

10 

1 

1 

1 

Total TRV(2l 

CF111 (mg/kg/day) 

10 0.75 

10 0.15 

none avavilable 

10 1 

1 25 

none available 

100 0.09 

1 1.00E+00 

10 1.40E+00 

1 8.00E+00 

1 2.00E-01 

1 1.60E+02 
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Constituent Test Organism 

Volatile Organic Compounds 

Acetone Japanese quail 
Chloroform 
Methyl ethyl ketone 
Toluene 

Total Xylenes Ja.panese quail 

Polynuclear Aromatic Hydrocarbons 

2-Methylnaphthalene mallard 

Acenaphthene mallard 

Anthracene mallard 

Benzo(a)anthracene chicken 

Benzo(a)pyrene chicken 

Benzo(b )fluoranthene chicken 

Benzo(ghi)perylene chicken 

Benzo(k)fluoranthene chicken 
Carbazole 

Chrysene chicken 

TABLE 5.6-5 
NOAEL TOXICITY REFERENCE VALUES - BIRDS 

Completion Report - Mini Risk Assessment 
Seneca Army Depot Activity 

Effect Dose 
Endpoint/Duration/Effect Source (mg/kg/day) 

Hill and Camardese 
NOAEL, 14-day old, diet, 5 days, survival 1986 6.10E+03 
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 

LOAEL, diet, 7 months, physiological 
(mixed PAHs used as surrogate) Eisler 1987 2.85E+02 
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 
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 
No data available 
Subchronic NOAEL, Fertility and 
malformations (benzo(a)pyrene used as Rigdon and Neal 
surrogate) 1963 4.00E+01 

p:lpillprojeclslsenecalprisonlrisklabllecologiclfinallbird .xlsPrinl NOAEL 

Study 
Endpoint Duration Total TRV2 

CF1 CF1 CF1 (mg/kg/day) 

1 10 10 6.10E+02 
No data 
No data 
No data 

1 10 10 3.06E+02 

10 1 10 2.85E+01 

1 1 1 1.00E+03 

1 1 1 1.00E+03 

1 1 1 4.00E+01 

1 1 1 4.00E+01 

1 1 1 4.00E+01 

1 1 1 4.00E+01 

1 1 1 4.00E+01 
No data 

1 1 1 4.00E+01 
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Constituent Test Organism 

Dibenz(a,h)anthracene chicken 

Fluoranthene chicken 

Fluorene mallard 

lndeno(1,2,3-cd)pyrene chicken 

Naphthalene mallard 

Phenanthrene mallard 

Pyrene chicken 

Semi-volatile Organic Compounds 

red-winged 
4-Methylphenol blackbird 

Bis(2-ethylhexyl)phthalate ringed dove 
red-winged 

Dibenzofuran blackbird 

Di-n-butylphthalate ringed dove 

Pesticides 

4,4'-DDD Japanese quail 

4,4'-DDE Japanese quail 
4,4'-DDT Japanese quail 

Dieldrin barn owl 

TABLE 5.6-5 
NOAEL TOXICITY REFERENCE VALUES - BIRDS 

Completion Report - Mini Risk Assessment 
Seneca Army Depot Activity 

Effect Dose 
Endpoint/Duration/Effect Source (mg/kg/day) 

Subchronic NOAEL, Ferti1 i'::' 2:id 

malformationi> (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 
LOAEL, diet, 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 
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. 2.06E+01 
NOAEL, diet, 4 wks . crit . lifestage, 
reproduction Sample et al. 1996 1.10E+0O 

LCS0, diet, 18 hours , survival Schafer et al. 1983. 2.18E+01 
NOAEL, diet, 4 wks. crit . lifestage, 
reproduction Sample et al. 1996 1.10E+00 

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 
NOAEL, diet, 2 yr. crit. lifestage, 
reproduction . Sample et al. 1996 7.70E-02 

p:\pil\projecls\seneca\prison\risklabl\ecologic\final\b ird .xlsPrinl NOAEL 

Study 
Endpoint Duration Total TRV2 

CF1 CF1 CF1 (mg/kg/day) 

1 1 1 4.00E+01 

1 1 1 4.00E+01 

10 1 10 2.85E+01 

1 1 1 4.00E+01 

10 1 10 2.85E+01 

10 1 10 2.85E+01 

1 1 1 4.00E+01 

10 10 100 2.06E-01 

1 1 1 1.1 0E+00 

10 10 100 2.18E-01 

1 10 10 1.10E-01 

1 10 10 5.60E-02 

1 10 10 5.60E-02 
1 10 10 5.60E-02 

1 1 1 7.70E-02 
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Constituent Test Organism 

Endosulfan I gray partridge 
red-winged 

alpha-Chlordane blackbird 

Herbicides 

2.4 ,5-T 
2.4-DB 
Dicamba 
Dichloroprop 
MCPP 

Nitroaromatics 

Tetryl 
2.4 ,6-Trinitrotoluene 
2,4-Dinitrotoluene 

Metals 

Cadmium mallard 

Copper chicken 
American 

Lead Kestral 
Potassium 

Selenium mallard 

Zinc chicken 

1 CF = conversion factor. 

TABLE 5.6-5 
NOAEL TOXICITY REFERENCE VALUES - BIRDS 

Completion Report - Mini Risk Assessment 
Seneca Army Depot Activity 

Effect Dose 
Endpoint/Duration/Effect Source (mg/kg/day) 

NOAEL, diet, 4 wks crit. lifestage, 
reproduction (endosulfan as surrogate) Sample et al. 1996 1.00E+01 
NOAEL, diet, 84 days, survival (total 
chlordane used as surrogate) Sample et al. 1996 2.14E+00 

No data available 
No data available 
No data avai lable 
No data available 
No data available 

No data available 
No data available 
No data available 

NOAEL, diet, 90 days, reproduction Sample et al . 1996 1.45E+00 
NOAEL, 1-day old chicks , diet, 10 wks , 
grow1h, mortality Sample et al. 1996 4.70E+01 

NOAEL, diet, 7 months reproduction Sample et al. 1996 3.85E+00 
No data available 
NOAEL, diet, 100 days crit . lifestage, 
reproduction Sample et al. 1996 4.00E-01 
NOAEL, hens, diet, 44 wks . crit . lifestage, 
reproduction Sample et al. 1996 1.45E+01 

2 The toxicity reference value was derived by dividing the effect dose by the total conversion factor. 

p:\pit\projects\seneca\prisonlrisktabllecologiclfinallbird .xlsPrint NOAEL 

Study 
Endpoint Duration Total TRV2 

CF1 CF1 CF1 (mg/kg/day) 

1 10 10 1.00E+00 

1 1 1 2.14E+00 

No data 
No data 
No data 
No data 
No data 

No data 
No data 
No data 

1 1 1 1.45E+00 

1 1 1 4.70E+01 

1 1 1 3.85E+00 
No data 

1 1 1 4.00E-01 

1 1 1 1.45E+01 
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SENECA • SIX AREAS OF CONCERN FINAL COMPLETION REPORT 

duration of 1 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 TRYs 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 only a LOAEL was available, an uncertainty factor of 10 was applied, as 

recommended by EPA Region II , to represent a surrogate NOAEL. In addition, where toxicity 

information for a surrogate contaminant was used, an uncertainty factor of 10 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 5.6-4 and 5.6-5 with the 

TRYs developed for so il COPCs. 

5.6.4 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 CO PCs at the s ite and to assess the risk to ecological receptors . 

Risk characterization uses the results of the exposure and effects assessments to calculate 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 like ly to pose significant risk to receptors based on their HQs 

were classified as ecological chemicals of concern (COCs). Ri sk assessment related 

uncertainties are also analyzed and discussed . 

Estimation of a CO PC's potential to pose s ignificant risk to receptors is based on the magnitude 

of the HQ va lue calculated for earh constituent, as well as other factors such as the 

bioaccumulation/biomagnification potential, mechanism of tox1c1ty, phys icochemical 

characteristics, environmental fate , and ecological relevance of each contaminant. The HQ is a 

ratio of the est imated 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 5.6.3.4 . 

The calculated HQs were used to assess the potential that toxicologica l effects w ill occur among 

the si te ' s receptors . The HQs were compared to HQ guidelines for assessing the risk posed from 

p :\pi t\pro j ects\seneca\prison\sect i ons\fin al\sect ion 5. doc April 200 1 
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SENECA - SIX AREAS OF CONCERN FINAL COMPLETION REPORT 

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, IO 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 I 00 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 major factor in the subsequent determination (see Section 5.6.4.1) 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 avai lable to terrestrial receptors were assessed quantitatively. 

Available analytical results from the eight (i .e. , SEADs-43 44A, 44B, 52, 56, 62, 69 and 120B) 

prison sites area were merged and evaluated as a single data set. Complete exposure and hazard 

quotient calculations for the group of prison sites, as well as the soil data set included in the 

eco logical risk assessment (0-2ft), are included in Appendix I. The hazard quotients calculated 

for the prison sites are also summarized in Table 5.6-6. Significant findings from exposure to 

soil are summarized in the sections below. 

Future ecologica l risks from exposure to drainage ditches (surface water and sediment) were 

assessed qualitatively. These media are discussed briefly below, in sections following the soil 

discussions. 

5.6.4.1 Surface Soil (0 - 2 ft) 

The potential effects of the exposure of deer mice, short-tailed shrews, or American robin s to 44 

COPCs detected in surface soils found in the eight SEADs located in the area of planned prison 

construction were estimated by computing haza1d quotients for each species and chemical pair. 

The HQs for al l constituents found in soil were less than one, with the exception of those listed 

below: 

p :\pit\projec ts\seneca\pri son\sect ions\fi na !\sect ion 5 .doc April 200 1 
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TABLE 5.6-6 
SUMMARY OF ECOLOGICAL HAZARD QUOTIENTS 

Completion Report - Mini Risk Assessments 
Seneca Army Depot Activity 

Compound Prison 
Mouse Shrew 

Volatile Organics 
Acetone 1.2E-01 3.9E-02 

Chloroform 4.3E-04 1.9E-03 

Methyl ethyl ketone 4.BE-04 2.2E-04 

Toluene 3.4E-03 1.?E-02 

Total Xylenes 4.1 E-03 2.0E-02 

Semivolatile Organics 
2-Methylnaphthalene 3.BE-04 1.3E-03 

4-Methylphenol 1.1E-03 1.BE-03 

Acenaphthene 1.1E-02 3.4E-02 

Anthracene 1.5E-04 2.3E-04 
Benzo(a)anthracene 2.3E-02 8.6E-02 

Benzo(a)pyrene 7.2E-01 3.1E+00 
Benzo(b)fluoranthene 4.0E-02 1.BE-01 
Benzo(ghi)perylene 2.2E-02 1.0E-01 
Benzo(k)fluoranthene 3.1 E-02 1.4E-01 

bis(2-Ethylhexyl)phtha late 1.9E-01 1.0 E+00 
Carbazole -- --
Chrysene 3.1E-02 1.2E-01 
Dibenz(a ,h)anthracene 7.3E-03 3.0E-02 

Dibenzofuran -- --
Di-n-butylphthalate 3.1E-06 8.3E-06 

Fluoranthene 2.4E-01 1.2E+00 
Fluorene 1.5E-02 5.1 E-02 

lndeno(1,2,3-cd)pyrene 3.3E-02 1.6E-01 

Naphthalene 1.?E-03 4.1 E-03 

Phenanthrene 7.4E-02 1.9E-01 

Pyrene 5.2E-02 1.4E-01 

Pesticides/PCBs 
4,4'-DDD 5.BE-04 2.0E-03 

4,4'-DDE 5.4E-04 8.9E-04 

4,4'-DDT 5.5E-04 1.9E-03 

Dieldrin 7.9E-02 1.1E-01 

Endosulfan I --
alpha-Chlordane -- ·-

Nitroaromatics 

2,4-Dinitrotoluene 3.2E+00 9.3E-01 

2 ,4,6-Trinitrotoluene 1.BE-01 5.4E-O' . 

Tetryl -- --

Metals 
Cadmium 2.BE-02 2.4E-02 

Copper 1.2E+0 1 5 .3E+0 1 

Lead 1.5E+0 1 7 .8E+ 01 
Potassium -- --
Selenium 6. 1E+00 2.6E+ 01 

Zinc 2.3E+00 1.2E+ 01 

Herbicides 
2,4,5-T 2.3E-02 6.?E-03 

Dicamba 9.?E-04 2.9E-04 

Dichloroprop -- --
MCPP 1.7E+0 1 4.7E+ 01 

Note 

Robin 

4.9E-03 

--
--
--

9.2E-05 

3.9E-04 

3.5E+ 00 
7.6E-05 
8.4E-05 
3.6E-03 

5.BE-02 
4.?E-03 
2.9E-03 
3.9E-03 

1.1E+0 1 
--

4.2E-03 
1.0E-03 
3.6E-01 
8.0E-02 

2.9E-02 

2.6E-03 
3.6E-03 
1.6E-03 
1.3E-02 
7.9E-03 

5.6E-02 
7.4E-02 
5.4E-02 
1.1 E-01 
5.1 E-04 
1.BE-04 

--
--
--

1.1 E-01 

1.4E+00 
1.1E+02 

--
9 .8 E+ 00 
8.5 E+ 0 1 

--
--
--

--

Bold values Ind1cate that there exists an exceedance of the ecolog1cal threshold level 
for given compound and receptor. 
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SE ECA - SIX AREAS OF CONCERN FINAL COMPLETION REPORT 

Compound Deer Mouse Short-tailed Shrew American Robin 
Hazard Quotient Hazard Quotient Hazard Quotient 

4-Methylphenol <1 <1 3.5 

Benzo(a)pyrene <1 3.1 <1 
Bis(2-ethylhexyl)phthalate < 1 1 10.6 

Fluoranthene < 1 1.2 < 1 

2,4-Din itroto luene 3.2 <1 
Copper 11.8 53.2 1.4 

Lead 15 .1 77.8 110.3 

Selenium 6.1 25.9 9.8 

Zinc 2.3 11.9 84.9 

MCPP 17.4 47.3 

The compound, 4-methylphenol, was detected in three of 27 surface soi l samples at a maximum 

concentration of 580 J ug/Kg . The maximum concentration detected was found in one of four 

shallow soi l sample collected in SEAD-69, whi le the other two samples containing this 

compound were found in samples collected from SEAD-44A. If the average concentration (i.e. , 

222 .2 ug/Kg) is computed from all samples (using one-half the detection limit for samples where 

compound is not detected) and used as the EPC, the HQ calculated for the robin is reduced to 

1.3. The TRY used to determine the HQ for the robin is derived from an LD50 to which a safety 

factor of I 00 has been applied . If this factor was eliminated, the computed HQ for the robin falls 

below the threshold of 1, suggesting that this compound does not represent a hazard to the robin. 

Fina lly, as a planned prison deve lopment, this land would most likely be unattractive habitat for 

robi ns. Therefore_, __ 4-methylpheno l is not considered a COC in soi l at the eight SEADs targeted 

as prison site . 

Benzo(a)pyrene was found in five of 27 shal low soi l samples co llecteo from the e ight SEADs 

located in the are of the planned prison development. The maximum conc~ntration found was 

1200 ug/Kg which was used as the EPC for the ecological risk assessment. The two other 

reported concentrations were all less than 100 ug/Kg, and each was "J" qualified or estimated . If 

the average vcj ]ue (i .e., 245.4 ug/Kg) of al l 24 samples is used as the EPC for this risk analysis, 

the HQ calculated for the short-tai led shrew drops to 0 .6 1. Finally , as a planned prison 

development, this land wou ld most likely be unattractive habitat for shrews. Therefore, 

benzo(a)pyrene is not considered a COC in soi l at the eight SEADs targeted as future prison 

sites. 

Fluoranthene was found Ill IO of 27 shallow soil samples co ll ected from the area of planned 

prison deve lopment . The maximum concentration reported for this compound was 3200 ug/Kg 

p :\pi ti pro jectslse neca\pri sonlsec t ionslfi nal\sect ion 5. doc April 2001 
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SENECA • SIX AREAS OF CONCERN FINAL COMPLETION REPORT 

which was detected in one sample collected from the area of SEAD-43 . None of the other seven 

levels detected exceeded a concentration of 350 J ug/Kg, and the average concentration 

determined for all 24 samples (using one-half the detection limit for all samples where the 

compound was not detected) was approximately 350.5 ug/Kg. If the average is used as the EPC 

in the ecological calculations, the HQ reported for all target species drops below 1. Furthermore, 

as a planned prison, this land would most likely be unattractive habitat for any of the three target 

species (i.e. , mice, shrews or robins). For these reasons, and the relatively low HQs derived for 

this compound, fluoranthene is not considered a COC in soil at these eight SEADs. 

Bis(2-ethylhexyl)phthalate was detected in 16 of the 27 shallow soil samples analyzed. The 

maximum concentration reported was 2700 ug/Kg. The overall average concentration for the 24 

soil samples was approximately 236.9 ug/Kg. If the overall average concentration is used as the 

EPC for the ecological HQ calculations, the reported HQ determined for the shrew drops to 

roughly 0.09 for the shrew, and to approximately 0.93 for the robin . Furthermore, as a planned 

prison, this land would most likely be unattractive habitat for any of the three target species (i.e. , 

mice, shrews or robins). For these reasons , bis(2-ethylhexyl)phthalate is not considered a COC 

in soil at these eight SEADs. 

The compound, 2,4-dinitrotoluene was detected in IO of the 45 shallow soil samples analyzed . 

The maximum concentration reported was 2100 J ug/Kg, while the overall average concentration 

reported was approximately 202.4 ug/Kg. If the average concentration is used as the EPC for the 

ecological HQ calculations, the HQs determined for both mammalian receptor species drop to 

less than I . Furthermore, the TRY used for the mammalian species is derived from a LOAEL to 

which a safety factor of 10 has been applied. If this factor was eliminated, the HQs reported for 

the mouse and shrew using the maximum concentration would be less than I. Finally, as a 

planned prison, this land would most likely be unattractive habitat for any of the three target 

species (i .e ., mice, shrews or robins) . For these reasons, 2,4-dinitrotoluene is not cunsidered a 

COC in soil at these eight SEADs. 

MCPP was detected in two of 13 shallow soil samples collected from the area of the planned 

prison development. The maximum concentration detected was 7300 J ug/Kg, while the overall 

average concentration was 4042 ug/Kg. If the average concentration is used as the EPC in this 

analysis the HQ resulting for the mouse decreases 9.6 for the mouse and 26 .2 for the short-tailed 

shrew. The TRY used as the basis of the mammalian HQ calculations was derived from a 

LOAEL developed during an acute study to which a safety factor of I 00 has been applied for 

conservatism . If this factor -was eliminated, the HQs calculated for the mouse and shrew using 

either the maximum or average concentration would decrease to less than I. Finally, as a 

planned prison, thi s land would most likely be unattractive habitat for any of the three target 
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species (i .e. , mice, shrews or robins). For these reasons, MCPP is not considered a COC in soil 

at these eight SEADs. 

Copper was detected in all 27 of the shallow soil samples collected from the area of the planned 

prison development. The maximum concentration detected was 191 mg/Kg while the overall 

average concentration was approximately 3 I. 7 mg/Kg. If the average concentration is used as 

the EPC in place of the maximum value in this analysis, the HQ resulting for the deer mouse 

decreases to roughly 1.95, while the HQ reported for the short-tailed shrew drops to 

approximately 8.8. Comparably, the HQ computed for the robin decreases to roughly 0.23. The 

TRY used for the mammalian population is derived from NOAEL developed during a 

subchronic study to which a safety factor of IO has been applied . If this factor were eliminated, 

the HQs reported for both species would drop to less than one. Finally, as a planned prison, this 

land would most likely be unattractive habitat for any of the three target species (i.e. , mice, 

shrews or robins). For these reasons, copper is not considered a COC in soil at these eight 

SEADs. 

Lead was detected in 25 shallow soil samples collected from the area of the planned pnson 

development. The maximum concentration detected was approximately 522 mg/Kg while the 

overall average concentration was approximately 53.7 mg/Kg. If the average concentration is 

used as the EPC in place of the maximum value in this analysis , the HQ resulting for the deer 

mouse decreases to roughly 1.55, while the HQ reported for the short-tailed shrew drops to 

approximately 8.0. Comparably, the HQ computed for the robin using the overall average 

concentration decreases to roughly 11.3. 

Review of the available lead data indicates that the results are skewed by three inordinately high 

lead results found in surface soil samples collected from SEAD-120B. The area investi gated in 

SEAD-120B was a former target backstop used on a small arms firing range. The extent of the 

backstop was limited to an area measuring roughly 35 to 50 feet wide by 150 feet in length. 

During the investigation of thi s site, three test pits were excavated from the area immediately 

behind target stands and soil samples were collected. Bullet fragments were observed in the soil 

that surrounds each of the sampling locations and in the samples collected from each of the test 

pits. Therefore, it is assumed that the source of the lead exposure is very limited. If these results 

are removed, and the average of the remaining values is re-computed, the resulting average value 

obtained is approximately 20 mg/Kg. Using this value as the EPC, the resulting HQ found for 

the mouse decreases to 0.58 ; to 3 for the shrew; and to 4.22 for the robin . The recalculated 

average concentration (i.e. , 20 mg/Kg) for lead without the three samples from SEAD-120B is 

also roughly equivalent to the average concentration determined from site background samples 

(i.e. , 17.7 mg/Kg). Finally, as a planned pri son, thi s land would most likely be unattractive 
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habitat for any of the three target species (i .e., mice, shrews or robins) . For these reasons, lead 

is not considered a COC in soil at these eight SEADs. 

Selenium was detected in 22 of 27 shallow soil samples collected from the area of the planned 

prison development. The maximum concentration detected was 1.8 J mg/Kg while the overall 

average concentration was approximately 0.95 mg/Kg. If the average concentration is used as 

the EPC in place of the maximum value in this analysis, the HQ resulting for the deer mouse 

decreases to roughly 3.2, while the HQ reported for the short-tailed shrew drops to 

approximately 13.7 . The equivalent HQ for the robin is then found to be approximately 5.2. 

However, as a planned prison, this land would most likely be an unattractive habitat for any of 

the three target species (i .e ., mice, shrews or robins) . For this reason, selenium is not considered 

a COC in soil at these eight SEADs. 

Zinc was detected in all 27 shallow soil samples collected from the area of the planned prison 

development. The maximum concentration detected was 338 mg/Kg while the overall average 

concentration was approximately 123 .6 mg/Kg. If the average concentration is used as the EPC 

in place of the maximum value in this analysis, the HQ resulting for the deer mouse decreases to 

0.84, while the HQ reported for the short-tailed shrew drops to approximately 4.4. The 

equivalent HQ for the robin is calculated as 31. However, as a planned prison , this land would 

most likely be an unattractive habitat for any of the three target species (i.e ., mice, shrews or 

robins) . For this reason, zinc is not considered a COC in soil at these eight SEADs. 

5.6.4.2 Surface Water 

Surface water collects intermittently 111 drainage ditches at several of the sites. Terrestrial 

receptors, such as mice, may ingest or contact this surface water, when present. However, these 

occurrences would be expected to be infrequent due to the intermittent nature of the surface 

water, and the mobility of the receptors. Exposure to this surface water is expected to be less 

significant than soil exposure for the target receptors (deer mouse and shrew). Therefore, 

surface water exposure was not assessed quantitatively. 

NYSDEC has established ambient water quality guidelines for vanous water classes and 

purposes. For instance, the NYSDEC Class C guidelines are designed to protect fish propagation 

in fresh waters . The drainage ditches at the site are not considered a classifiable water body, and 

do not sustain valued aquatic life (such as fish) on a continual basis . While the Class C 

guidelines were compared to the maximum surface water concentrations in ditches at the three 

sites where surface water was sampled (discussed in Section 4) these comparisons are not 

relevant to receptors of concern at this site . 
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5.6.4.3 Sediment 

Sediment in the drainage ditches was sampled at the three of the sites . In general, the 

concentrations of chemicals found in sediment were similar to the concentrations measured in 

soil. In many cases, the sediment concentrations appear to be similar to the background soils at 

SEDA. Terrestrial receptors, such as mice, may ingest or contact this sediment, similar to soil. 

Since the sediment is less prevalent than soil at the prison sites, and since the chemical 

concentrations are similar for the two media, the quantitative analysis of soil exposure for 

terrestrial receptors is considered representative of exposure to sediment as well. 

NYSDEC has established sediment criteria for the protection of wildlife, considering 

bioaccumu-lation (NYSDEC 1993 b ). None of the compounds measured in sediment at the sites 

have listed wildlife bioaccumulation sediment criteria. Therefore, the sediment at this site 

complies with these potentially applicable criteria . 

.. 
NYSDEC has established other sediment guidelines to protect aquatic life and prevent 

bioaccumulation in benthic organisms. The maximum concentrations measured in sediment in 

ditches at the sites were compared with these NYSDEC sediment guidelines in Section 4. 
However, bioaccumulation in lower food chain organisms (as considered by the NYSDEC 

criteria) is not relevant for direct contact by terrestrial receptors. Therefore, these comparisons 

are not considered applicable to receptors of concern at this site. 

5.6.4.4 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. 

5.6.4.4.1 Chemicals of Potential Concern 

The sampling data may not represent the actual overall distribution of contamination at the site, 

which could resu lt in underestimation or overestimation of potential risk from identified 

chemicals. However, the use of maximum concentrations detected as EPC provided 

conservative exposure estimates and it is , therefore, unlikely that the potential for deleterious 

levels of contaminants has been underestimated. 
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5.6.4.4.2 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 ecologica l receptors. However, this does not 

significantly increase the uncertainty of the estimated intakes because for most receptors, intakes 

via these routes are likely to be minimal relative to intakes via ingestion. 

5.6.4.4.3 Toxicity Assessment 

There is uncertainty associated w ith the TRVs calculated for this risk characterization because 

the toxicity data were not site-specifi c. 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 chemi_cals 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 soi l or sediment were conducted . No analysis for acid-volatile 

sulfide/simultaneous ly extracted metals was conducted as a measure of bioavailability in 

sed iment. It is possible that some of the contaminants, particularly the metals, may be bound to 

soil or sediment particles and not avai lab le for uptake by receptors. This wou ld tend to 

overestimate risk. 

The soi l-to-pl ant uptake equations and the BAFs include a bioavailability 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 I iterature that the constituent does not significant ly 

bioaccumulate . For these metals , a bioaccumulation factor of 1.0 was used in the exposure 

equation . This is likely to overestimate the actual value. 
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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. 

5.6.4.4.4 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 

potential for COPCs to pose risk to the ecological assessment endpoint. Maximum 

environmental concentrations were used, concentrations were assumed to remain constant over 

time, and the toxicity 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. 

5.6.4.5 Ecological Risk Summary 

The preceding ecological risk assessment was intended to identify whether concentrations of 

chemicals detected at the 8 prison sites posed a potential risk or stress to plants or animals that 

may inhabit or visit the sites. COPCs found in shallow soil were quantitatively evaluated to 

assess potential ecological risk under planned future conditions. 

A hierarchy of assessment endpoints was selected to assess both proximate and ultimate risks 

that ·might be ass-;ciated with identified, site-related chemicals . The proximate assessment 

endpoint was chosen to provide protection of the population levels of representative vertebrate 

species (i.e. , deer mouse, short-tailed shrew, and American robin) that use the sites to a 

significant extent. These species also serve as indicators of potential impacts to the ecological 

community as a whole . While toxic effects that reduce the indigenous population of 

representative species are significant to the populations themselves, they are not necessarily 

significant to the ultimate, more important, assessment endpoint: the community of species that 

occupy the areas including and surrounding the individual sites. 

The ultimate assessment endpoint, maintenance of the health and diversity of the natural 

community in the area, is the more important ecological component to be protected . Therefore, 

any COPC estimated to represent a potential for adverse effects to proximate assessment 

endpoints mi ght subsequently need to be evaluated with regard to the risk they may pose to the 

overall ecological community. 
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The ecological setting of the prison sites is not unique or significant, as described in Section 

5.6.2.3. There are no endangered, threatened, or special concern species present that are likely to 

be dependent on, or affected by, the habitat at the sites. The species that inhabit the sites are not 

rare in the region and are not generally considered to be of special societal value. The habitat in 

the sites appears to be relatively low in diversity and productivity. 

The potential impact of COPCs to the representative terrestrial and avian receptors (i .e., 

proximate assessment endpoints) were initially assessed by computing hazard quotients (HQs) 

resulting from the exposure of species to the maximum concentration of each COPC measured at 

each site. If no apparent impact was determined for the proximate assessment endpoint, as 

indicated by HQs of 1 or less, then the potential impact of the COPC to the ultimate assessment 

endpoint was considered low. If, on the other hand, this analysis suggested that a potential threat 

did exist, a further analysis of severity and the magnitude of potential threat was performed. In 

this follow-on evaluation, the distribution of the COPC, the representativeness of the toxicity 

reference value (TRVs) used in determining the HQs, the size of the impacted population, and 

the future use of the site were all considered and evaluated. 

HQs resulting from the exposure of representative species to the maximum concentration found 

in shallow soils were initially calculated for 132 receptor species/COPC pairs over the 8 prison 

sites . This evaluation indicated that no apparent threat existed for 112 of the evaluated pairs, 

while 9 receptor species/COPC pairs indicated some potential for adverse effects on indigenous 

receptor populations (i .e ., HQs greater than 1 but less than 10), 10 receptor species/CO PC pairs 

indicated a significant potential for adverse effects (i.e. , HQs of greater than 10 but less than 

100), and one receptor species/CO PC pairs indicated that adverse effects were probable (i .e. , 

HQs of greater than 100). 

The subsequent re-evaluation of the 20 receptor species/COPC pairs that initially exhibited a 

potential to affect the proximate endpoints (i .e ., representative receptor species) based on site 

average COPC concentrations (as opposed to maximum concentrations) resulted in the further 

elimination of 15 receptor species/COPC pairs from consideration. Within the remaining 5 pairs, 

2 receptor species/COPC pairs were eliminated based on the evaluation of average COPC 

concentrations and the very conservative safety factor used in calculations. The other 3 were 

eliminated based on the average COPC concentrations and because the receptor species would 

most likely find the prison habitat unattractive and thereby, not be exposed to the compounds. 

Biased soi l sampling at these sites and the initial use of maximum concentrations and NOAELs 

in the risk calculations result in hi ghly conservative numerical hazard quotient estimates . 

Nevertheless, these results indicate that there are few potential ecological threats to the 
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indigenous receptor populations at the prison sites. Subsequent HQ determinations based on 

average site concentrations and NOAELs provide a better assessment of the overall site 

conditions, but are still conservative. These determinations suggest that the likelihood of adverse 

impacts to any population are low, and most likely restricted to individual members of the 

population and not to the population as a whole. Most importantly, no visible evidence has been 

found at any of the sites of any stress or harm to terrestrial or avian receptors or the environment. 

Therefore, none of the compounds found in soil is considered a chemical of concern for 

ecological receptors at any of the sites. 

Terrestrial and avian receptor exposure to surface water and sediment are considered less 

significant than the soil pathway. Therefore, exposures to these media were not evaluated 

quantitatively. The intermittent surface water in drainage ditches does not support significant 

aquatic species, and protection of terrestrial and avian species for these sites is considered 

appropriate and sufficient. 
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6.0 RESPONSE ACTION 

According to Section l 0.6 of the IAG, Completion Reports are to be prepared for an AOC where 

the Army asserts (a) that necessary response actions have been completed prior to the effective date 

of the IAG, (b) are addressed in Removal Actions under the IAG, or (c) pose no significant threat to 

public health, welfare, or the environment. Based on the data collected during previous 

investigations and the mini-risk assessment, the six AOCs listed in Table 6.1-1 below pose no 

significant threat to public health, welfare, or the environment for the intended future use of these 

areas . Environmental data were collected at each of these sites and evaluated in a mini-risk 

assessment presented in this report. Because these AOCs are with in a parcel of land designated for 

use as a prison site, risk receptors under a prison facility were evaluated. In addition, terrestrial 

ecological risk receptors were considered. Human health and ecological risk was found to Je 

negligible for all pathways considered at SEADs (43 , 56, and 69), 44A, 44B, 52, 62 and 120B. 

Table 6.1-1 - Six Areas of Concern 

SEAD-43 Building 606 Old Missile Propellant Test 

Laboratory 

SEAD-56 Building 606 Herbicide and Pesticide Storage 

SEAD-69 Building 606 Disposal Area 

SEAD-44A Quality Assurance Test Laboratory (West of 

Building 616) 

SEAD-44B Quality Assurance Test Laboratory (Brady 

Road) 

SEAD-52 Ammunition Breakdown Area 

SEAD-62 Nicotine Su lfate Disposal Area 

SEAD-120B Ovid Road Small Arms Range 

(Note: SEAD-43, SEAD-56, and SEAD-69 are included as one AOC for this Completion Report.) 

Since human health risk under the intended future use scenario and ecological risk is negligible, no 

future remedial action is necessary at these AOCs. The following paragraphs summarize the 

information presented in this report which supports this assertion. 
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6.1 SEADS-43, 56, AND 69: BUILDING 606 OLD MISSILE PROPELLANT TEST 

LABORATORY, HERBICIDE AND PESTICIDE STORAGE, DISPOSAL AREA 

6.1.1 Comparison to Standards and Guidelines 

Soil, groundwater, surface water, and sediment samples were collected at this AOC. 

Soil 

Five volati le organic compounds were detected in IO of the 30 soil samples collected at SEADs 43 , 

56 and 69. All were found at concentrations which were at least an order of magnitude below their 

respective TAGM values. A total of 21 semivolatile organic compounds were found at varying 

concentrations in the soil s•amples. Only 6 PAH compounds, benzo(a)anthracene, chrysene, 

benzo(a)pyrene, dibenz(a,h)anthracene, benzo(b )fluoranthene, and benzo(k)fluoranthene, were 

found at concentrations which exceed their respective T AGM values. Two pesticides ( endosulfan I 

and alpha-chlordane) were detected in 2 of the soil samples at concentrations well below TAG Ms. 

Four herbicides were detected in 3 of the 30 soil samples collected at SEADs 43 , 56 and 69. 

Twenty-two metals were found at varying concentrations in the 30 soil samples collected at SEADs 

43 , 56 and 69. Eleven of the 22 metals detected were found in one or more samples at 

concentrations which exceeded their respective T AGM values . Aluminum, chromium, iron, 

magnesium, potassium and zinc were the most frequently detected metals and each had reported 

concentrat ions above their associated T AGM values. 

Groundwater 

No VOCs, SVOCs, pesticides, or PCBs were detected in the groundwater at SEADs-43 , 56, and 69. 

The herbicide 2,4,5-TP (silvex) was detected at a concentration of 0.44 µg/L in the groundwater 

sample from monitoring well MW43-3 . This concentration is slightly above the New York Class 

GA groundwater criteria of 0.26 µg/L. A total of 20 inorganic elements were detected in the 

groundwater at SEADs-43 , 56 and 69. The reported concentrations of iron in all 4 groundwater 

samples were the on ly values which exceeded the New York A WQS Class GA criteria. The 

concentrations of iron ranged 1,000 µg/L to 7, 170 µg/L. 
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Surface Water 

One volatile organic compound was detected in one surface water sample collected at SEADs-43 , 

56 and 69. Acetone, a common laboratory contaminant, was present at a concentration of 5 µg/L in 

surface water sample SW43-2. Two semivolatile organic compounds were found in the surface 

water collected at SEADs-43 , 56 and 69. 4-Methylphenol was detected below the NYSDEC Class 

C Surface Water Criteria. Bis(2-ethylhexyl)phthalate was detected as well, however, there is 

currently no criteria established for this compound. No pesticides, PCBs, or herbicides were 

detected in the surface water. Four of the seventeen metals, aluminum, iron, potassium, and zinc, 

were detected in the surface water exceeded NYSDEC A WQS Class C criteria. 

Sediment 

Acetone and 2-butanone were the only VOCs found in the five sediment samples collected at 

SEADs-43 , 56 and 69._ .. These VOCs are common laboratory contaminants. No SVOCs, pesticides 

or PCBs were detected in the sediment. Three herbicides were detected in the sediment samples 

collected at SEADs-43 , 56, and 69. The herbicides 2,4,5-T, 2,4-DB, and MCPP were all found in 

sample SD43-2 at concentrations of 18, 110, and 17,000 µg/kg , respectively. These were the 

highest concentrations of 2,4-DB and MCPP detected in the sediments at SEADs-43, 56, and 69. 

Of the 22 metals detected in the sediment, arsenic, cadmium, chromium, copper, iron, manganese, 

nickel, and zinc were found at concentrations which exceeded their respective criteria va lues. 

6.1.2 Mini-Risk Assessment 

Table 5.5-2 summarizes the calculated cancer and non-cancer risks for all human receptors and 

exposure routes considered in this risk assessment. The total cancer risk from all exposure routes 

is within or below the EPA target range for all five receptors. Likewise, the total non-cancer 

hazard index from all exposure routes is less than one for all five receptors . No significant 

ecological ri sk was found at the s ix areas of concern as summarized in Section 6. 7 below. 

6.1.3 Response Action 

The hi storical uses of this s ite are known, biased sampling has been done, and conservative 

analyses have been perform ed. The Army believes, based on the analysis provided in this 

document and previous to thi s document and based on the requirements of the FF A, that SEADs-
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43 ,56,69 pose no threat to public health or the environment and therefore, no further remedial 

action for chemical contamination is necessary at these AOCs. 

6.2 SEAD-44A: QUALITY ASSURANCE TEST LABORATORY (WEST OF 

BUILDING 616) 

6.2.1 Comparison to Standards and Guidelines 

Soil, groundwater, surface water, and sediment samples were collected at this AOC. 

Six volatile organic compounds were detected in 8 of the 15 soil samples collected at SEAD-44A. 

2-butanone, toluene, 4-methyl-2 pentanone, 2-hexanone, and I, 1,2,2-tetrachloroethane were all 

detected below TAG Ms, where applicable. Acetone was also detected with the highest reported 

value at 200 µg/kg which is equal to the T AGM for this compound. A total of 23 semivolatile 

organic compounds were found at varying concentrations in the soil samples collected at SEAD-

44A. Surface soil samples showed no T AGM exceedances and, for the most part, were very low. 

Subsurface benn excavations revealed T AGM exceedances for Benz(a)anthracene, chrysene, 

benzo(a)pyrene (BAP), and dibenz(a,h)anthracene. A total of 9 pesticide compounds were detected 

in the soil samples collected at SEAD-44A. All of the pesticides detected, except endrin ketone and 

endrin aldehyde, were found at concentrations wh ich were at least an order of magnitude below 

their respective T AGM value. No T AGM exists for endrin ketone and endrin aldehyde. A total of 

21 metals were detected in the soil samples collected at SEAD-44A. Of the 2 1 metals reported, 4 

were found in one or more of the samples at concentrations which were above T AGM limits. 2,4,6-

Trinitrotoluene was detected in only one sample, SS44A-5, at a concentration of I IO µg/kg. There 

is no T AGM value for 2,4,6-TNT. 

Groundwater 

Two volatile organic compounds, acetone (8 µg/L) and l , 1,2,2-tetrachloroethane (3 µg/L) were 

detected in one groundwater sample at SEAD-44A. These concentrations were below the 

NYSDEC GA Standard , where app licable . No SVOCs, pesticides or PCBs were detected in the 
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groundwater. Of the 19 metals found in the three groundwater wells, elevated concentrations of 

aluminum, iron, nickel, and sodium were noted in sample MW44A-2 . Iron was the only metal 

found at concentrations exceeding the NYSDEC Class GA groundwater standard of 300 µg/L. 

Elevated concentrations of specific metals in groundwater sample MW44A-2 were likely 

associated with the high turbidity (693 NTUs) of the sample. 

Surface Water 

No VOCs, SVOCs, pesticides, or PCBs were detected in the surface water at SEAD-44A. A total 

of 17 metals were detected in the surface water samples collected at SEAD-44A. Of the 17 metals 

detected, aluminum, iron, nickel and zinc were found at concentrations which exceeded New York 

Class C surface water guidelines. 

Sediment 

No VOCs, pesticides or PCBs were detected in the sediment at SEAD-44A. Two SVOs were 

identified in two of the four sediment samples collected at SEAD-44A. The SVOs detected were 

both phthalates, and were found at low concentrations . Phthalates are common laboratory 

contaminants. A number of metals were detected in the sediment at SEAD-44A. Of these, 

antimony, calcium, magnesium, potassium, and sodium were detected at concentrations which 

exceeded the NYSDEC Sediment Criteria. 

6.2.2 Mini-Risk Assessment 

Table 5.5-3 summarizes the calculated cancer and non-cancer risks for all human receptors and 

exposure routes considered in this risk assessment. The total cancer risk from all exposure routes 

is within or below the EPA target range for all five receptors. Likewise, the total non-cancer 

hazard index from all exposure routes is less than one for all five receptors. No significant 

ecological ri sk was found at the six areas of concern as summarized in Section 6.7 below. 

6.2.3 Response Action 

The historical uses of this site are known, biased sampling has been done, and conservative 

analyses have been performed. The Army believes, based on the analysi s provided in this 
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document and previous to this document and based on the requirements of the FF A, that SEAD-

44A poses no threat to public health or the environment and therefore, no further remedial action 

for chemical contamination is necessary at this AOC. 

6.3 SEAD-44B: QUALITY ASSURANCE TEST LABORATORY (BRADY ROAD) 

6.3.1 Comparison to Standards and Guidelines 

Soil , groundwater, surface water, and sediment samples were collected at SEAD-44B. 

Soil 

Two volatile organic compounds, acetone and 2-butanone, were detected in the soil samples 

collected at SEAD-44B. Acetone and 2-butanone are common laboratory contaminants. Both 

contaminants were present at concentrations which were well below their respective TAGM values. 

A total of 13 semivolatile organic compounds were found at varying concentrations in two of the 

three surface soil samples collected at SEAD-44B. In general , the concentrations of semivolatile 

organic compounds were low, with only two compounds, benzo(a)pyrene and 

dibenz(a,h)anthracene, exceeding their respective TAGM values. Five pesticides were found in 

two of the three surface soil samples collected at SEAD-44B. The compound dieldrin was slightly 

above the T AGM value. No PCB compounds were detected in the soil samples collected at SEAD-

44B. Twenty metals were detected in the surface soils collected at SEAD-44B. Of the 20 metals 

detected, three, arsenic, zinc, and lead, were found at concentrations which were above their 

associated T AGM values. 

Groundwater 

No VOCs, SVOCs, pesticides, or PCBs were detected in the groundwater at SEAD-44B. A total of 

16 metals were detected in the groundwater samples collected at SEAD-44B. Iron was the only 

metal found at concentrations above the NY A WQS Class GA criteria value of 300 µg/L. 

Surface Water 

No VOCs, SVOCs, pesticides, or PCBs were detected in the surface water at SEAD-44B. A total 

of 13 metals were found in the surface water samples analyzed at SEAD-44B. NYSDEC Class C 
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Surface Water criteria are established for seven of the metals . All concentrations were below these 

criteria. 

Sediment 

2-butanone was the only volatile organic compound found in the sediment samples collected at 

SEAD-44B . Di-n-butylphthalate was identified in both sediment samples collected at SEAD-44B at 

concentrations below sediment criteria for phthalates. No pesticides or PCBs were detected in the 

sediment. A total of twenty metals were detected in the sediment samples collected at SEAD-44B. 

Arsenic, copper, iron, manganese, and nickel were detected at concentrations which exceeded 

NYSDEC sediment criteria. 

6.3.2 Mini-Risk Assessment 

Table 5.5-4 summarizes the calculated cancer and non-cancer risks for all human receptors and 

exposure routes considered in this risk assessment. The total cancer risk from all exposure routes 

is within or below the EPA target range for all five receptors. Likewise, the total non-cancer 

hazard index from all exposure routes is less than one for all five receptors. No significant 

ecological ri sk was found at the six areas of concern as summarized in Section 6.7 below. 

6.3.3 Response Action 

The historical uses of this site are known, biased sampling has been done, and conservative 

analyses have been performed. The Army believes, based on the analysis provided in this 

document and previous to this document and based on the requirements of the FF A, that SEAD-

44B poses no threat to public health or the environment and therefore, no further remedial acti on 

for chemical contamination is necessary at this AOC. 
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6.4 SEAD-52: AMMUNITION BREAKDOWN AREA 

6.4.1 Comparison to Standards and Guidelines 

Soil 

A total of nineteen (19) surface soil samples (including 18 samples and one duplicate) were 

collected from a depth of Oto 2" below ground surface and chemically analyzed for explosives by 

EPA Method 8330. 

All of the · surface soil samples, except two samples, that were collected around Building 612 

contained explosive compounds. 2,4-dinitrotoluene was the most frequently detected compound 

(found in 10 ofthe 18 samples) and ranged in concentration from 91 to 2100 µg/kg. The compound 

2,4,6-trinitrotoluene was detected in only two samples and tetryl in only one sample. SS52- l 5 and 

SS52- l 6, the two samples in which explosive compounds were not detected, were located on the 

southwest side of Building 61 2. No NYSDEC T AGM criteria are available for the explosive 

compounds detected . 

Clean up criteria have been established for explosives at various army ammunition plants around 

the country. Excavation cleanup criteria were established at Comhusker Army Ammunition Plant, 

Savanna Army Depot Activity, and Alabama Anny Ammunition Plant. Criteria ranged between 

1.92 and 2 1.1 mg/kg for 2,4,6-TNT; 0.42 and 9.3 mg/kg for 2,4-DNT; and 1.7 and 11 2 mg/kg for 

tetryl (EPA, 1993). Concentrations detected in the soi l at SEAD-52 are within these criteria ranges. 

Moreover, •'oncentrations of tetryl and 2,4,6-TNT were an order of magnitude below the lowest 

clean up c1 iteria reported . Four detections of 2,4-DNT (between 490 and 2,100 µg/kg) were above 

the lowest cleanup criteria reported for 2,4-DNT. 

6.4.2 Mini-Risk Assessment 

Table 5.5-5 summarizes the calculated cancer and non-cancer risks for all human receptors and 

exposure routes considered in thi s ri sk assessment. The total cancer risk from all exposure routes 

is within or below the EPA target range for all fi ve receptors . Likewise, the total non-cancer 

hazard index from all exposure routes is less than one for a ll five receptors . No signifi cant 

ecologica l ri sk was fo und at the six areas of concern as summarized in Section 6. 7 below. 
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6.4.3 Response Action 

The historical uses of this site are known, biased sampling has been done, and conservative 

analyses have been performed. The Army believes, based on the analysis provided in this 

document and previous to this document and based on the requirements of the FF A, that SEAD-

52 poses no threat to public health or the environment and therefore, no further remedial action 

for chemical contamination is necessary at this AOC. 

6.5 SEAD-62: NICOTINE SULFATE DISPOSAL AREA 

6.5.1 Comparison to Standards and Guidelines 

Soil 

No volatile organic compounds were detected in the soil samples collected at SEAD-62. A total of 

2 semivolati le organic compounds, characterized as PAHs, were found at very low concentrations 

in one of the soil samples (TP62- l) collected at SEAD-62. Neither of these exceeded their 

respective T AGM values. No pesticide or PCB compounds were found in the soil samples 

collected at SEAD-62. Two herbicides were found in two soil samples collected at SEAD-62. The 

compound 2,4,5-T was detected in samples TP62-1- l and TP62-2- l located in the central portion of 

the site. Dicamba was detected only in sample TP62-3-1. None of these concentrations were above 

their T AGM values. The soil samples collected at SEAD-62 were found tQ contain various metals 

at concentrations that e> ceed the associated TAGM or site background values. Of the 20 metals 

detected in SEAD-62 soils, three (mercury, potassium, and zinc) were found in one or more 

samples at concentrations above their associated T AGM values, however, the exceedances were 

within the same order of magnitude as the TAGM value. 

Groundwater 

Benzene was the only volatile organic compound found in the groundwater samples collected at 

SEAD-62. The volatile organic compound was detected in both MW62-2 and MW62-3 at 

estimated concentrations of 2) µg/L , which exceeded the NY A WQS Class GA standard of 1 µg/L. 

No semi-volatile organic compounds were detected in the three (3) groundwater samples collected 
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at SEAD-62. No pesticides or PCBs were found in the three (3) groundwater samples collected at 

SEAD-62. The herbicide 2,4,5-T was found at a concentration of 0.12 µg/L in the groundwater 

sample from MW62-2. This concentration is not above the NY A WQS Class GA criteria value of 

35 µg/L. A total of 17 metals were detected in the ground water samples collected from SEAD-62. 

The compound Iron was detected at concentrations between 797 mg/L and 1,160 mg/L in all three 

groundwater samples, which exceeded both the state criteria values of 300 mg/L. These were the 

only exceedances for ground water at SEAD-62 . 

6.5.2 Mini-Risk Assessment 

Table 5.5-6 summarizes the calculated cancer and non-cancer risks for all human receptors and 

exposure routes considered in this risk assessment. The total cancer risk from all exposure routes 

is below the EPA target range for all five receptors. Likewise, the total non-cancer hazard index 

from all exposure routes is less than one for all five receptors . No significant ecological risk was 

found at the six areas of concern as summarized in Section 6.7 below. 

6.5.3 Response Action 

The historical uses of this site are known, biased sampling has been done, and conservative 

ana lyses have been performed. The Arm y believes, based on the analysis provided in this 

document and previous to this document and based on the requirements of the FF A, that SEAD-

62 poses no threat to public health or the environment and therefore, no further remedial action 

for chemical contamination is necessary at this AOC. 

6.6 SEAD-120B: OVID ROAD SMALL ARMS RANGE 

A total of six soil samples were collected at three test pit locations behind each of the target 

locations within the berm as shown in Figure 2.8-1. The following sections describe the nature 

and extent of contamination identified at SEAD- l 20B. 
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6.6.1 Comparison to Standards and Guidelines 

A total of seven semivolatile organic compounds were detected, all at estimated concentrations, in 

the soil samples collected at SEAD-120B. The compounds included many P AHs and two phthalate 

compounds as shown in Table 4.6-1. None of the detected concentrations were above the TAGMs. 

No explosive compounds were detected in the samples collected from the soil benn . A total of 22 

metals were detected in the soil samples collected at SEAD-120B. Of these, four metals exceeded 

their respective TAGMs as shown in Table 4.6-1. Lead was the only metal that exceeded the 

TAGM in all six samples. Samples from test pits TP120B-l and TP120B-2 had lead concentrations 

that were in the several hundred parts per million range. The maximum concentration for lead was 

522 mg/kg at TP 120B-2, which is 2 I times the T AGM value of 24.4 mg/kg. Copper was the next 

most frequent metal to exceed its T AGM in the SEAD-120B samples. The exceedances for copper, 

which ranged from 1. 7 times to 6.4 times the _T AGM value, were found at test pits TP 120B-1 and 

TP120B-2. The other two metals, arsenic and thallium, exceeded the TAGM in only a few samples 

and the exceedances were relatively low compared to those of lead and copper. 

6.6.2 Mini-Risk Assessment 

Table 5.5-1 summarizes the calculated cancer and non-cancer risks for all human receptors and 

exposure routes considered in thi s risk assessment. The total cancer risk from all exposure routes 

is below the EPA target range for all five receptors . Likewise, the total non-cancer hazard index 

from all exposure routes is less than one for all five receptors. No significant ecological risk was 

found at the six areas of concern as summarized in Section 6. 7 below. 

6.6.3 Response Action 

The historical uses of this site are known, biased sampling has been done, and conservative 

analyses have been performed. The Army believes, based on the analysis provided in this 

document and previous to this document and based on the requirements of the FF A, that SEAD-

120B poses no threat to public health or the environment and therefore, no further remedial 

action for chemical contamination is necessary at this AOC. 
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6.7 ECOLOGICAL RISK SUMMARY 

Ecological risk was assessed as described below. 

6.7.1 Soil 

To assess ecological risks, soil datasets from each set were combined. The maximum value 

detected was used as the exposure concentration and hazard quotients (HQ) for each constituent 

of potential concern (COPC) were calculated. An HQ of I or less was considered to be 

protective of the ecological receptor. If the analysis suggested that a potential threat did exist, a 

further analysis of the severity and the magnitude of potential threat was performed. This 

analysis considered factors such as weight-of-evidence, conservatism of assumptions, use of the 

maximum value as the exposure concentration, etc. 

HQs resulting from the exposure of terrestrial and avian species to the maximum concentration 

found in shallow soils indicated that no apparent threat existed for 112 of the evaluated pairs, 

while 9 receptor species/COPC pairs indicated some potential for adverse effects on indigenous 

receptor populations (i.e. , HQs greater than I but less than I 0), IO receptor species/CO PC pairs 

indicated a significant potential for adverse effects (i .e. , HQs of greater than IO but less than 

I 00), and one receptor species/CO PC pairs indicated that adverse effects were probable (i.e. , 

HQs of greater than I 00) . 

The subsequent re-evaluation of the 20 receptor species/COPC pairs that initially exhibited a 

potential to affect the proximate endpoints (i .e., representative receptor species) based on site 

average COPC concentrations (as opposed to maximum concentrations) resulted in the further 

elimination of 15 receptor species/COPC pairs from consideration. Within the remaining 5 pairs, 

2 receptor species/COPC pairs were eliminated based on the evaluation of average COPC 

concentrations and the very conservative safety factor used in calculations . The other 3 were 

eliminated based on the average COPC concentrations and because the receptor species would 

most likely find the prison habitat unattractive and thereby, not be exposed to the compounds. 

Biased soil sampling at these sites and the initial use of maximum concentrations and NOAELs 

in the risk calculations result in highly conservative numerical hazard quotient estimates. 

Nevertheless, these resu Its indicate that there are few potential ecological threats to the 

indigenous receptor populations at the prison sites . Subsequent HQ determinations based on 

average site concentrations and NOAELs provide a better assessment of the overall site 

conditions, but are still conservati ve. These determinations suggest that the likelihood of adverse 
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impacts to any population are low, and most likely restricted to individual members of the 

population and not to the population as a whole. Most importantly, no visib le evidence has been 

found at any of the sites of any stress or harm to terrestrial or avian receptors or the environment. 

Therefore, none of the compounds found in soil is considered a chemical of concern for 

ecological receptors at any of the sites. 

6.7.2 Surface Water 

Due to the ephemeral nature of surface water accumulation in the drainage ditches and the 

limited exposure of valued ecological receptors to surface water or sediment in the ditches, these 

media were not quantitatively assessed in this ERA. NYSDEC has established ambient water 

quality guidelines for various water classes and purposes. For instance, the NYSDEC Class C 

guidelines are designed to protect fish propagation in fresh waters . The drainage ditches at the 

site are not considered a classifiable water body, and do not sustain valued aquatic life (such as 

fish) on a continual basis. While the Class C guidelines were compared to the maximum surface 

water concentrations in ditches at the AOCs in Section 4, these comparisons are not relevant to 

receptors of concern at this site. 

6.7.3 Sediment 

Sediment in the drainage ditches was sampled at the AOCs. In general, the concentrations of 

chemicals found in sediment were similar to the concentrations measured in soil. In many cases, 

the sediment concentrations appear to be similar to the background soi ls at SEDA. Terrestrial 

receptors , such as mice, may ingest or contact this sediment, as they would soil. Since the 

sediment is less prevalent than soil at the AOCs, and since the chemical c.0ncentrations are 

simi lar for the two media, the quantitative analysis of soil exposure for t~rrestrial receptors is 

considered representative of exposure to sediment as well. NYSDEC has estllblished sediment 

criteria for the protection of wildlife, considering bioaccumulation (NYSD[C 1993). None of 

the compounds measured in sediment at the AOCs have listed wildlife bioaccumulation sediment 

criteria. Therefore, the sediment at this site complies with these potentially applicable criteria. 

NYSDEC has established other sediment guidelines to protect aquatic life and prevent 

bioaccumulation in benthic organisms. The maximum concentrations measured in sediment in 

ditches at the AOCs were compared with these NYSDEC sediment guidelines in Section 4. 

However, bioaccumulation in lower food chain organisms (as considered by the NYSDEC 
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criteria) is not relevant for direct contact by terrestrial receptors. Therefore, these comparisons 

are not considered applicable to receptors of concern at this site . 

p: \pi I \pro j e c 1s \se neca \p ri son \sections\ fin a I \sect i o 11 6. doc April 200 1 

Page 6-14 





SENECA - SIX AREAS OF CONCERN FINAL COMPLETION REPORT 

APPENDIX A 
RISK TABLES - SEAD-120B 

Table A-1 Ambient Air Exposure Point Concentrations 

Table A-2 Calculation of Intake and Risk from the Inhalation of Dust in Ambient Air 

Table A-3 Calculation of Intake and Risk from the Ingestion of Soil 

Table A-4 Calculation of Absorbed Dose and Risk from Dermal Contact to Soil 
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TABLE A- I 
AI\IBIENT AIR EXPOSURE POINT CONCENTRATIONS 

Co mpletion Report - Mi ni Risk Assess ment - SEAD-120B 
Seneca Army Depot Ac tivity 

Equation for Air EPC from Surface Soil (mg/m') = CS dsurf x PM dlO x CF 

Variables: 
CS dsurf = Chemical Concentration in Surface Soi l, from EPC data (mg/kg) 
PM d iO = Average Measured PM d iO Concentrati on = 17 ug/m' 

CF = Com·ersion Factor = I E-9 kg/ug 

Metals 
Copper 
Lead 
Potassium 
Selenium 
Zinc 

Analyte 
EPC Data for 
Surface Soil 

(mg/kg) 

l.91E+002 
5.22E+002 
2.27E+003 
UOE+OOO 
1.05E+002 

ND= Compound was not detected above the detecti on limit shm•"'" 

p: lpit\projectslseneca \prison l riskta bl\sead 120b\airexpt. wk4 

Equation for Air EPC from Total Soi ls (mg/m') = CS dtot x PM dlO x CF 

Variables: 
CS dtot = Chemical Concentration in Total Soils, from EPC data (mg/kg) 
PM dlO = PM di O Concentrat ion Calculated for Construc tion Worker= 340 ug/m' 

CF = Com·ersion Factor = I E-9 kg/ug 

EPC Data for Calculated Air EPC Calculated Air EPC 
Total Soils Surface Soil Total Soils 

(mg/kg) (mg/m') (mg/m') 

2. l2E+002 3.25E-006 7.2 IE-005 
5.22E+002 8.87E-006 1.77£-004 
2.27E+003 3.86E-005 7. 72E-004 
l. 20E+OOO 2.04E-008 4.0SE-007 
I.I OE+002 l.79E-006 3.74E-005 
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TABLE A-2 

CALCULATION OF INT AKE AND RISK FROM INHALATION OF DUST IN AMBIENT AIR 

REASONABLE MAXIMUM EXPOSURE (RME) 

p:lpitl projects\senecalprisonlrisktabl\sead 120blam bair. wk4 

Completion Report - Mini Risk Assessment - SEAD-120B 

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 . 

05/03/01 
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Equnllon for lntal.. c {mg/kg-day) "" rs' IR' CF' Fl ' EF' ED 
IJW x AT 

I
, Variables (J\ssu rnpl ions for Each Rece ptor arc Listed al the Bottom) ;cs = Chemical Conccntrntion in Soil. ('alculMcrl fro1!1 Soil EPC D:ita 

11R =- lngcs1ion Rate 
CF - Conversion Faclor 
F l "" I-f ac tion lngc:-.tcd 

M C' l :11 ,;: 

Cllppcr 
Lead 
Potassium 
Sclcn111m 

1
zinc 

Analy ll' 
0ml Can-. Slope UC 
Rffi Oral Surfocr Soil 

''""'''"'' I''""'''''' ' I '"'""" I 
4 0E-002 NA I 9 1 E+002 

NA NA 5 22E+002 
NA 

I 
NA 2 27[+003 

5 0E-003 NA 1.20[+000 
J 0E-00 1 NA I 05E+002 

, I 
i·ro1al llazard Quolicnl and C,mccr Risk: 

Note Cell s in thi s tahlc were intentio nall y lcrt blank due to a lack or toxicity data . 
NA Information nul available. 

p \p1llprojectslsenecalprisonlrisktab~sead 1208\ingsoil. wk4 

t:PC from 
Tolal Soils 

(mg/kg) 

2 12E+OO"' 
5.22[< 002 
2.27E+003 
I .20E+OO0 
1. I0E<002 

TABLE A-3 
('ALCIILATION OF INTA K E AND RISK rnoM Tl-IE INGESTION OF SOIL 

REASON ABLE MAXIMllM EXPOSURE (RME) 
Comi,lction Report - Mini Risk Asscssmcnt-SEAO- 1208 

Seneca Army Depot Activit}· 

F.F ...., Exposure Frequency 
ED = Exposure Duration 
BW =- 13odywcigh1 

Equation for I lazard Quotient = Chronic Daily Intake (Nc)/Rcfcrcncc Dose 

Eq uation for Cancer Risk = Chronic Daily Intake (Car) x Slope Fac1or 

AT .-.. Avcrnging Time 

lnt :1kc 
(rnglkg-d•y) 

Prison Inmate 
Hazard 

Quolit'nt 
{!'Jo:} ! (Car) 

2 73E-004 

1.71E-006 
I 50E-004 

cs = 
IR = 
CF = 
Fl = 
EF = 
ED = 
BW = 
AT (Ne) = 
AT (C'nr) = 

7[-003 

JE-004 
5E-004 

SE-003 
As.1mmplions fo~ Prison lnnrnlc 

EPC' Surface On ly 
100 mg soil/day 

I E-006 kg/mg 
I unitlc.c;s 

365 days/year 
24 years 

70 kg 
8760 d•ys 

25550 days 

Cancl'r 
Risk 

Prison Worker 
lnlakc 

(mglk~-d•y) 
I l·laurd -

Quoti cnl 
(Ne) [ (Car) 

1.87E-004 

I 17E-006 
I 0JE-004 

cs = 
IR = 
CF = 
Fl = 
EF = 
ED = 
BW = 
AT (Ne) = 
AT (Car) = 

SE-003 

2E-004 
3E-004 

SE-003 
Assumptions fo~ Prison Worker 

EPC Surface Only 
100 mg soil/day 

I E-006 kg/mg 
I unitlcss 

2;0 days/year 
25 years 

70 kg 
9 125 days 

25550 days 

Ca ncer 
Risk 

Construction Worker 
Intake ~ I Jfazard 

(mg/kg-day) Q uotient 
(Ne) I (Car) 

5.97E-006 

3 38E-008 
3. I0E-006 

IE-004 

7E-006 
IE-005 

CS = 

2E-004 
AssumptiOns for C~nstruction Worker 

EPC Surface and Subsurface 
IR = 
CF = 
Fl = 
EF = 
ED = 
BW = 
AT(Ne) = 
AT (Car) = 

480 mg soil/day 
I E-006 kg/mg 

I unitless 
I 5 days/year 

years 
70 kg 

365 days 
25550 days 

05/03/01 
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Risk 

Page 1 of 2 



0 



Equation fo, Intake (mg/lg-day) = 

TABLE A-3 
C'ALCl/ LATION OF INTAK E AND RI SI< FROM Tl-IE INGESTION OF SOIL 

REASONA BLE MAXIMIIM EXPOSURE (RME) 
Complclion Report - Mini Risk Assessment - S£.AD-1200 

Scncc:1 Army De pot Activity 

cs X JR X ('F X Fl "' EF~,_E[) 
nwx AT Equation for Hazard Quo1icn1 = Chronic Dail y Intake (Nc)/Rcfcrcncc Dose 

Variable.,; {Assumptions for Each Receptor arc Listed at th e Bottom) 
jcs = Chemical Conc~ntrn1ion in Soil. Calcu lated from Soil EP EF = Ex posure Frequency 

l: 1R = Ingestion R,11c ED = Exposure Dura tion 
CF "' Conversion Factor BW = Oodywcight 

1 Fl "'- f-raction lngcs1cd AT "" Averaging Time 

Or;1l 
Cm . SloJ>e I EPC I EPC from 

Arrn ly1<' Rm Oral Surfor<' Soil Tol:ll Soih: 

(mg/kg-day) (mg/kg-day)- 1 (mg/kg) (mg/kg) 

Me lals 
Copper 4 0E-002 NA I 9 1E+002 2 12E+002 

Lead NA NA 5 22[+002 5.22E+002 
Potassium NA NA 2 27E+00J 2 27E >003 
Selenium 5 0E-003 NA I 20E➔ 000 I 20E >000 

Zinc J 0E-001 NA I 05E+002 I I0E➔ 002 

I 

Equation for Cancer Risk = Chron ic Da il y In take (Car) x Slope Factor 

Day Care Center Child 
Intake I Hazard 

( mg/kr-day) Quolienl 
(N<) (Car) 

I 74E-00J 

1. I0E-005 
9 59E-004 

4E-002 

2E-00J 
JE-003 

ca,~ 
Risk 

Day Care Center Adult 
1-,:.iake 1- H~zard 

(mg/kp-day) Qno1il'nf 
(Ne) [ (Car) 

1.87E-004 

I 17E-006 
I 0JE-004 

5E-00J 

2E-004 
JE-004 

SE-003 

- can( l'r 
Risk 

IT o t:11 Hazard Quotient :ind C:tnccr Risk: SE-002 
Assumptions for Day Care Center Child 

EPC Surface Only 
Assumptions -for ria)' C are Center Adu lt 

Nole Cel ls in 1his tab le were in1cnt iona ll y lcfl blank due 10 a lack or toxicity data 
NA - Information not avail.1hlc 

p lpillprojeclslsenecalprisonlrisktab~sead 120Blingsoil. wk4 

cs = 
IR = 
CF = 
Fl = 
EF = 
ED = 
IJW = 
AT (Ne) = 
AT (Car) = 

200 mg so il/day 
I E-006 kg/mg 

I un it lc.ss 
250 days/year 

6 years 
i, kg 

2190 days 
25550 days 

CS = EPC Surface Only 
IR = 100 mg so i l/day 
CF = I E-006 kg/mg 
Fl = I unitlcss 
EF = 250 days/year 
ED = 
BW = 
AT (Ne) = 
AT (Car) = 

25 years 
70 kg 

9 125 days 
25550 days 

05/03/01 
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TABLE A-4 

CA LC ULA TION OF ABSORBED DOSE AND RISK FROM DERMAL CONT ACT TO SOIL 

REASONABLE MAXIMUM EXPOSURE (RME) 

p :l pitlprojects\seneca\prisonlrisktabl\sead 1 20bldermsoil. wk4 

Completion Report - Mini Risk Assessment - SEAD-120B 

Seneca Army Depot Activity 

Based on a lack of toxicity data (i .e. dermal Rills and carcinogenic slope factors 

for the analytes detected) risks from this pathway were not quantified. 

05/03/01 
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SENECA - SIX AREAS OF CONCERN FINAL COMPLETI ON REPORT 

Table B-1 

Table B-2 

Table B-3 

Table B-4 

Table B-5 

Table B-6 

Table B-7 

Table B-8 

APPENDIX B 
RISK TABLES - SEAD-43, 56, 69 

Ambient Air Exposure Point Concentrations 

Calculation of Intake and Risk from the Inhalation of Dust in Ambient Air 

Calculation of Intake and Risk from the Ingestion of Soil 

Calculation of Absorbed Dose and Risk from Dermal Contact to Soil 

Calculation of Intake and Risk from the Ingestion of Groundwater 

Calculation of Air Concentration in Shower from Volatilization of 
Groundwater 

Calculation of Intake and Risk from Dermal Contact to Groundwater 
(while Showering) 

Calculation of Intake and Risk from Inhalation of Groundwater (while 
Showering) 
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TABLE B-1 
AM BI ENT AIR EXPOSURE POINT CONCENTRA TIOl\'S 

Completion Report - Mini Risk Assessment - SEAD-43, 56, 69 
Seneca Army Depot Activity 

Equation for Air EPC from Surface Soil (m g/m' ) = CSrun x PM ,o x CF 

Yaria.bks: 
CS,"" = Chemica l Concentration in Surface Soil. from EPC data (mg/kg) 
PM ,o = Average Measured PM ,o Concentration = 17 ug/m' 

.£._~_Q!]yersion Factor = I E-9 kg/u 

!,Equation for Air EPC from Total Soil s (mg/m') = CS,., x PM,o x CF 

•I 
I~ 
CS,., = Chemical Concentration in Total Soils, from EPC data (mg/kg) 
I PM ,o = PM wConcentration Calculated for Construction Worker= 340 ug/m' 

= V = -9 

EPC Data for EPC Data for C alculated Air EPC Calculated Air EPC 
Ana lyte Surface Soil Total Soils Surface Soil Total Soils 

---- {mg/kg) {mg/kg) (mg/m') {mg/m') 

Volatile Organics 
Acetone 5.00E-03 1.70£-09 
•Chlorofonn 3.00E-03 4.00E-03 5. IOE-11 J.36E-09 
Methylene Chloride 4.00E-03 1.36£-09 
Toluene 3.00E-03 2.70E-02 5. IOE- 11 9.18E-09 
Xylene (total) 4.00E-03 I .20E-02 6.80E-1 I 4.08E-09 

Semi,·olatile Orglnics 
2-Methylnaphthalene 4.60E-02 8.80E-02 7.82£-10 2.99£-08 
4-Methylphenol 5.80E-O I 5.80E-0 1 9.86E-09 l.97E-07 
Acenaphthene 3.00E-0 1 5.70E-Ol 5. IOE-09 l .94E-07 
Anthracene 7.00E-01 l.30E+OO l.19E-08 4.42£-07 
Benzo(a)anthracene l.20E+OO 2.40E+OO 2.04E-08 8.16£-07 
Benzo(a)pyrene ., l.20E+OO 2.00E+OO 2.04£-08 6.80£-07 
Benzo(b )nuoranthene I.OOE+OO l.60E+OO 1.70£-08 5 .44E-07 
Benzo(g.h.i )perylene 7.30E-0 1 l.30E+OO l ,24E-08 4.42£-07 
Benzo(k)nuoranthene 9.60E-0 1 2.00E+OO I .63E-08 6.80E-07 
Carbazole 3.50E-OI 6.20E-0 1 5.95E-09 2.l lE-07 
·chrysene _ l .20E+OO 2.40E+OO 2.04E-08 8.16E-07 
Di-n-butylphthalate 6.20E-02 6.20E-02 l .05E-09 2.l lE-08 
Dibenz(a.h )anth racene 3.00E-01 5.20E-0 1 5. IOE-09 1.77£-07 
Dibenzofuran l.70E-0 1 3. IOE-01 2.89£-09 I.OSE-07 
Fluoranthene 3.20 E-OO 6.30E-OO 5.44E-08 2.14£-06 
Fluorene 3.20E-0 1 6. IOE-01 5.44E-09 2.07£-07 
ln deno( 1.2.3 -cd)pyrene 6 .60E-0 1 l.20E+OO 1.12£-08 4.08E-07 
Naphthalene 1.40E-Ol 2.00E-0 1 2.38E-09 6.80E-08 
Phenanthrene 2.60E+OO 5.20E+OO 4 .42E-08 1.77£-06 
Pyren e 2.10E~oo 4.70E+OO 4.59E-08 I .60E-06 
bi s( 2-Et h y I hex y I Jph th a I ate 2.70E-OO 2.10E~oo 4.59E-08 9.18E-07 

Pesticides 
Endosulfan I I .20E-03 I .20E-03 2.04E-l 1 4.08£-10 
alpha-Chl ordane 2.40E-03 2.40E-03 4.08E-1 I 8.16E-10 

Metals 
Cadmium ' .50E+OO l.50E+OO 2.55E-08 5.lOE-07 
Copper l.38E+OI 2.81E+OI 4.05£-07 9.SSE-06 
Lead 3.02E+OI 3.02E+OI 5.13£-07 l .03E-05 
Potassium 3.56E+03 3.56E+03 6 05E-05 1.21E-03 
Se lenium I .40E+OO l.80E+OO 2.38E-08 6.12£-07 
Zi nc 3.3P,[ +02 3.38E+02 5.75E-06 1.15£-04 

Herbicides 
2.4.5-T I .20E-02 I .20E-02 2.04E- 10 4.08£-09 
Dicamba 1.IOE-02 I . IOE-02 1.87E-1 0 3.74£-09 
Dichl oroprop 7 .20E-02 7.20E-02 I .22E-09 2.45E-08 
MCPP 7.30E+OO 7.70E+OO I .24E-07 2.62£-06 

------- --
ND = Co mpound was not detected above the detection limit shown 

p p11 pm1cl't " 1,c ncca pnscm nsktahl scad4 ~ a1rcxp1 " l..4 Page 
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TABLE B-2 
CALCULATION OF INTAKE AND RISK FROM INHALATION OF DUST IN AMBIENT AIR 

REASONABLE MAX IMUM EXPOSURE (RME) 
Com pletion Report - Mini Risk A11essmen1 - SEAD_.3, 56, 69 

Equ::uion for lnlakc (mg/kg-d:1~) = CA X JR X EE X ED 
BWxAT 

Y.vi.lbL:.LlAs,UlllJllio~,«Jll~ 
CA = Chcmic.;i,I Conccntr.:uion in Air. CaJcul3lcd from Air EPC DaLl 
JR = Inhalation R..J.1c 

Seneca Army Depot Activity 

ED = Exposure Dura.Lion 
BW = Bodyweight 

Equation for Hazard Quotient = Chronic Daily Intake (Nc)/Refen::nc.c: Dose 

Equation for Cance r Risk = Chronic D:Ul y lnlakc (Car) x Slope Factor 

IMJ7M 

~~~.!1£!!!~============,M,~-i!!li,,!J!!lj~==,b.=========================' 

Inha lation Care. Slope Air EPC• from Air EPC• from i Pritoa buaate i Pri1oa Woriter 
Analytc RfD ln haJation ' Surface Soi l ' Total Soih : In take Huard Can cer Int.a.kc I Huard Cancu 

(m~z-day) Q u otient Rid, tm-"·-•dav\ Quotiut l Risk 
(mnll•n-d:1,\ l{m"n.."-dad-] lmo/mJl <m,/mJI INcl • <Carl /Ne\ <Car) 

\ 'olatilc Org1nin 
Ac~I0nl· N .i\ NA I 70£--09 

Chlorofonn KA R IE-02 5 JOE- I I 1.36[-09 3 80£-1 2 J E-1 3 I 4 3[-ll IE- I] 

M..:lh~ knc Chl ond,: R 6E-0I I 7£-0) I 36£-09 
To lu,:n,: 1 IE•0I NA 5 I0 E- 11 9 ]8[-09 I I IE -I I IE-1 0 3 99 E- 12 JE-11 
X,l,:n,: (tot.:1/) !',: -\ ·. SA 6 80[-]] 4 08[ -09 

~mivol11ilc Or22nics 
2-M~th~ ln3.phthal cnc t-.A KA 7 82E- 10 2 99E-OR 

J-Ml!th~ lphcnol N., NA 9 86[-09' I 97£-07 
Ac.:n:1ph1h,:nl· KA NA 5 I0E-09 1.94[-07 

-\n1hr.iccnc NA N., I 19E-08 4 42[-07 

Bcnzo(J).lfllhnccnL· N.i\ NA •· 2.04E-08 8 16E-07 

Bcnz.o(:a)py,cnc KA NA 2.04£-08 6 .80E-07 

Bcnzo{b)fluor.inthcnc NA NA 1.70E-08 5 44E-07 

Ecnzo(g.h.1)p..:~ lcn .: 1'.-\ K~ l.24E-08 4 42E-07 
8,:nzo(k)flu or.inthcn,: '=A 1\.-\ I 63 E-08 6 80E-07 
C:irb=i.zok /\:-\ KA 5 95[-09 l l l[-07 

Chr-sL·n~· " 1". A 204E.{)k 8 16E-0i 

O1-n-bu1~ lphthal:11~· S.-\ t-.A I 05 E--09 l l lE -08 
O1bcnz(.J...h)::inthr.u:.cn,: KA NA 5 I0E-09 I 77£-07 
D1b,:nzofur.in S".-\ S.-\ 2 89 E-09 I Ol E-07 

fluoranth.:n~- -..:.-\ 1'-\ 5 44 F.-OK 2 J4E-06 

l"luorcnc NA NA l 44E-09 2 07[-07 

lnd,:nO( 1.2.3-<:d)p~ rcnc NA NA I 12£-08 4 08[-07 
'-=aphthalcn,: x f,E.OJ NA 2 JR E-09 6 80E-08 5 17[ -1 0 6E-07 I R6E- I0 2E-07 
Ph,:n:u,thr~·n,: ' ·' J",:_-\ 4 42E..OK I 77E•0l'i 
r, r.:n~· S.-\ NA 4 59E-08 I 60£-06 
b1s(]-Eth~ lh,:x~ I )phthala1L· 1'.-\ NA 4 59E-08 9 ]8[-07 

Pcslicidcs 
Endosulf.lfl I ~A NA l 04E-l l 4 08[- ]0 

al ph:1-Chl ord:m,: 2 0 E-fl-l 3 5E-0 I 4 08 E-l l 8 16[-] 0 8 86£ -1 2 J .04E-1 2 4E--08 IE -12 3 19E-1 2 I 14£-12 2E-08 4E-IJ 

\1ruls 
CJ.dn11um NA 6 JE•OO 2.l5E-08 5 I0E-07 I 90£-09 IE-08 7 IJE-1 0 4E-09 
Copp..:r NA NA 4 05 £ -07 9.55£-06 

L<:.d KA NA 5 IJE-07 l.0JE-05 

Powsi um NA NA 6 05E-05 1.21[-0J 

Scl,:nium NA NA 2 38E-08 6 llE-07 

Zinc NA NA 5 75E-06 I 15£-04 

Hcrbicidrs 

I 
2.-1 .:i -T 1'A NA 2 04[-1 0 4.08E-09 

D1c.;:imb:1 NA NA 1.87£- 10 J .74[--09 

Dichloroprop KA KA l.22E-09 2.45£-08 
MCPP _ _______ NA NA l.24E-07 2 62E-06 

To!al HJ!-~'"~ .Ql!otl!_n..!..__B___!~_ C anc~r_Risk : 6E-07 IE-08 2E-07 4E-09 
Assumptions for Prison In malt Auumptions for Prison Worker 

iCA = EPC Surfucc Onl y C A= EPC Surfac.c Onl y 
ll R = 15 2 m3/dl~ !JR = 8 m3/day 
•EF "" 365 d::iys/yc-ll 'EF = 250 days/yea, 

IED = 24 vears 1rn= 25 \'CM'S 

IBW = 10 kg i8W : 10 kg 
!AT(Nc): 8760 d::iys ' AT (Ne)= 9125 d.::avs 
!ATIC.ul = 25550 da\S AT'C;u> - 25550 d.a~·s 

'- ot,: Cel ls rn th~;--i;bk ,, l"l'C in1cn11on:1lh left bl.lflk du e 10 a lld of 10-..: 1c 1t~ dlta 
S..:..- T:1bk 8- l for cal cul.l11on of Au EPC 

'- -\ = lnfonna11on not :1, :lll.lbk 

P11fc lofl 
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TABLE B-2 
CA LCU LATJO!',; OF J!',;TAKE A!',;D RISK FROM INHALATION OF DUST IN AMBIENT AIR 

REASONABLE MAXIMUM EXPOSURE (RME) 
Completion Report - Mini Risk Auessmen t • SEAD-43, 56, 69 

Equation for lnukc (mg/\:g-d:iy)::: CA:,; IR x EE :5 EO 
BW:,,AT 

\';m:ibksJAssunuuiansJ~c.o.:p1QLJl\:....Lincu..th.c...6Qruunl 
CA = Chemical Conccntr:ition in Air. C:tlcul:iied from Air EPC D.lU 
IR = lnh:iJ:iiion R.'.ltc 
ES. ~ ~.sutl..n:gucnc 

lnhala1ion Care . Slopt Air EPC• from 

Analytt RrD lnha lalion Surf act Soil 

_il_!!Sll.:_s-d.~ _LJm . .&&.&-d:i, )-- 1 {mg/m3) 

\ 'olatilt Orianics 
Acc1onc :SA NA 
Chloroform 'A M IE-02 5 IOE-11 
11-klh~ km.: Chloridl· X fiE-111 I ?E-03 
To lul."n,: I IE-01 NA 5 I0E-11 
~~~'-""'-" (1 0 1.11) !\: . ..\ NA ft lW E-11 

Stmivola1ilt Organin 
2-Mcih~ ln:iphlhakm: 1'A NA 1 82E-1 0 
◄ -Mcl h~ !phenol r-:A NA 9 86E--09 
Accn:iph1hcn1." NA KA .S I0E-09 
.\nthr.lcl-nl· NA K, I 19[-0K 
B..:nzo(:i):inthr:ic..·nL K.o\ N, 2 04[--0R 
Bcnz.o(:a)pyn:nc NA NA 2.04E--O• 
B1c nzo(b)fl uo ran1hcn..: NA NA I 70[ --0K 
Bcn20(g.h.1)p.:~ kn.: '-A :SA I 2-!E -OX 
Bcnzo( I. )fluoranlhl·nl." !'-.A KA I 63E--OX 
f .:irbazok , ., °"A ~ 95E-09 
Chns..:nl· '" '<A 2 04[-0X 

D1-~·bur~ lph1 h:U.11l· ',A ~A I 0lE--09 
D1b..-nz(ih):inthr:ic..:nl· "' ~A .S I0E.O0 
01bcnzofur.lll , ., 1'-\ 2 K9E-f19 
Fluor.mthcn .. · :--. .-\ ,, 5 4-!E-0X 
Fluorcm; NA NA 5 44£--09 
lnd1cno( 1.2.3--cd)p~ n:nl· :-,.. _,\ "·' I 12E-0R 
'\.:iph1hak·nl X fiE-OJ NA 2 3RE..09 
Ph..:n:imhr..:nl· ' -' SA 4 42E-0!( 
P,n:n,,: ,, KA 4 l9E-0M 
his(2•E1h, th'-"'~ l}phlhll:it c A KA 4 59E--O• 

Pes1icidts 
Endosulfan I 'A NA 2 04E-1 I 
.1lph.:i•Chlord:in .. · 2 OE ..(14 3 !-E-01 4 0SE-11 

Mt1ah 
Cadmi um ·, 6 3E•OO 2 55[--0K 
Copp..: , "A NA 4 05[ --07 
l..od NA NA 5 13[--07 
Pol:lSsiuni 'A NA 6 05E--05 
Sdcmum NA NA 2 38[--0K 
Zrnc NA NA l 75[--06 

l-ltrbic1dts 
2.45-T "A NA 2.04E-I0 
Dicrnb:i SA NA I 87E-I 0 
D1chlorop rop ·, NA I 22E--09 
MCpp __ 

·- ------- - -
'A _____ t,!6 I 24[-07 

To1~1 Hazard Quolienl a■ d Ca ncer Risk: __ 

r-.;o, .. · .. ( 1c lls in this ubll·~~~, kft bl:inl. d~1c 10 a l:icl. of to-.icih d.:u:a 
• S..:c T:ibk 8-1 for calcul:iuon of Au EP.f 
~A= ln form.111on not :i,ail:ibk 

1--,, .... ,, .. -. .. 1• · · , .. . ,, ..,.,111.,, 

Seneca Army Depot Activity 

ED = Exposure Duration 
BW = Bodyv,;cighl 

Equation for Hazan:! Quot.icn l = C hronic Dail y Intake: (NcyRcfc:rcncc: Dose 

Equ:ition fo r Cancer Ruk = Chronic D3.ily Intake (Car) x Slope Factor 

Air EPC• from 
Total Soils 

(mg/m3) 

I 70[--09 
I 36[--09 
I 36[--09 
9 18E-0q 
4 0KE-09 

2 99[--0M 
I 9/E--01 
I 94E-01 
4 42[-01 
8 16[--07 
6.80[--07 
5.44[--07 
.i 42£..()1 
6 M0[--07 
2 l l E-07 
X 16£-01 
2 1 IE--OM 
I 77[--07 
I 05£-117 
2 14 [.(l(i 
2 07[--07 
4 0ME--07 
6 X0E-OX 
I 77[--0fl 
I 60[.(lh 
9 IKE-07 

408[-10 
8 16[-10 

l I0E--07 
9 55[--06 
I 03[--05 
l.llE--03 
6 12[--07 
I 15[--04 

4 OAE.{)9 
J 74[--09 
2 45[--0M 
2 62E--06 

Conslruction Worker 
lntakt Huard Canctr 

(mt/kc-day) Quotitnl Risk 
(Ne) (Car) 

I 92E-l l 2[-14 
I 34E-11 I 92E-13 2E-1 I 3E-IS 
9 06[- 11 XE -1 0 

6 71E-I 0 IIE•-01 

K 05E- 12 I 15E-13 4E -OM 4[-14 

7 19E -1 I 5[-10 

BE-07 SE-10 

CA = 
1IR = 
l[f "' 
IED = 
1sw = 

Auumplion1 for Con11ruction Worker 
EPC Surf.lee and Sub-Surface 

AT (Ne)= 
AT (31 = 

10 4 m3/da~ 
24 2.S days/~ c:u-I,..,, 

10 kg 
36.S d.J,s 

2.S.S.S0 d.l~s 

12/0719'1 

Pa,c2of' 
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TABLE B-2 
CALCULATION OF INTAKE AND RI SK FROM INHALATION OF DUST IN AMBIE1'T AIR 

REASONABLE MAXIMUM EXPOSURE (RME) 
Completio n Report • Mini Risk Assessment• SEAD-43, 56, 69 

Equ.::i1ion for lnukc (mg/l..s-d.::i~) "" CA..i.llLL£LLE!l 
BW xAT 

V~.1.bku.A1S1.1mpti_o_n~h..&~ci.:ptO.L~.Lincd...1UhLIU2ll.Qmt 

Mn«• Army Depot Activity 

CA "" Chcmic.:il Conc.c n1r.i11on in Au. Calcul:stcd from Air EPC 0 .l.t.l ED "" Exposun: Du r.ui on 
IR :: lnhal.::i1 ion R::a tc BW "" Bodywcigh1 

Equation for H:i.z.ud Quo11cnt: Chronic Daily Lntal: c (Nc}fRcfcrcnc:c Dose 

Equal.Jon for Cancer Ruk "' Chronic Dall~ lntaL:c (Car) x Slope Factor 

ll/01M 

Ef-~~~--===========d A~T~-~A~,~-•~w~i~ng~TIM!!m~·================================-==d 

Inhalation Care . Slopt Ai r EPC• fro ' Air EPC• from 

Ana lytt RID Inhalation Surface Soil ; Total So ils 

m• ~ -d.::i,·) (m2/kg-d.::iv)-I (mg/mJ) (m g/m3) 

\'olatilt Ou11:nio 
A~lon.: 1'A NA I 70E-M 
Chlorofom, NA l< IE -02 ~ IOE· 11 I 36E--09 
M..:th~ k n\.'.' Chloridl· M hE•fll 1 7E-m I 36E-09 
Tolu..:nl.'.' I IE-ttl NA 5 IOE -1 I 9 IKE-oq 
X,knl.'.'(101:il l ' -' t--A b ROE•! I 4 Ol<E -09 

S(miY..O.lati.lt....0.r&anics 
2-Mcthyln:lphthalcnc NA 1'A 7 8lE-I 0 l 99E-Ok 
-'·Mc1h~lph..:nol !\ . .\ NA 9 86E-09 I 97E-07 
Ac..:n.::iph 1h,;nl· S.-\ '<A :> IOE-09 I q.iE -07 
. .<\n1hr.iccm· '" NA I 19E-Ok 4 42E..07 
B..:nz.o(.::i)anthr.lc..:m· t--A NA l 04E--08 k lbE-<17 
Eknz.o(.::i)p~ rcn,: 1'A t-.A lNE--08 6 80E--07 
Bo:nzo{b)nuor.inthi.:ni.: N.4- NA I 70E--08 5 44E-07 
B..:nzo(g.h.1)p,.:1: kn, ,., SA I 2-IE-011 -1 -1 2E-07 
Bo:nzo(l 1nuor.lllth..:no: "' 1'A I 6J E--Ok 6 R0E-07 
C.::irb:uok I\'-\ NA ; 9;[,09 l I 1Es17 
('hns,.:n,.: "' t--A 2 04E-Ok l< tfiE -07 
D1-n•buf~ lphth:il.::i1l· \; . ..\ NA I 05E--09 l IIE -0X 
Dil:x:nz(.::i.. hl.1nthr.::ic,;n,· t--A NA ; IOE-09 I 77E.fl7 
D11:x:nzofur.lll , .. \ '<A l K9E-09 I O:' E-07 
Fluor.inth,; n,: "' S A 5 44E-OX 2 1-'E•l'fo 
Fluorcn..: ~A NA l 44E--09 l 07[-07 
lnd,:no( 1.2.3-cd)p~ r,:n ,: !'\ . ..\ 1'A I l lE-0k 4 08[-07 
!'-::iphlh.Jl..:n,.: k f,E-04 l\'A l J RE--09 6 kOE-Ok 
Ph,;n.1nthr,;n,· ~ . ..\ "' 4 42E-Ol< I 77E-On 
P~ r..:n ,: " t,:A 4 59E-OR I 60£-0/, 
b1s(2·Elh~ lhi.:"~ l)phth:il.::ill· l\A 'A 4 59E-OX 9 lkE-07 

Pcstici.d.rs 
Endosulfan I KA NA l 04E-l 1 4 0KE-10 
.::itph.::i-Ch lordan.: 2 OE- fl4 :; :>E-01 4 08E- 1 I R 16E- I0 

Metals 
C.::idmium NA 6 3E+OO l 5lE-08 ; IOE-07 
Copp..:, K A NA 4 0lE--07 9 5:>E-06 
lc.Jd t-.A NA 5. IJE-07 1.03£-05 
Potiss ium 1'A NA 6 05E--Ol I l lE--03 
So:knium KA NA l .JR E--OR 6 llE-07 
Zinc NA NA 5.7lE--06 I l lE--04 

Herbi cide1 
2.4.:' -T !\.A KA l 04E-10 4 llkE-09 
Oic;unb.J NA NA I 87E-1 0 J 74 E-09 
Dichlo1oprop N, NA I llE--09 l 4l E-Ok 
MCPJ'.. _KA ~ A - I 2-lE-07 l 6lE-06 

To1alJ-!!!!1 r_d_Quoti !_nl a nd C ,rn~er_ R_l!!t..:,_ 

Sot,· (dis in 1his t..::ibk ,\,.:r..: 1nti.:n11on.Jlh kft blanl. du,; 10 .::i 1.::icl. oftoxici1, dlU 
• $,:,: T.::ibk B· l for c.:ilcul:1.11on of Au EPC . 
1'A = lnfonn.::i11 on not .::i,.::id.::ibk 

Day Can Center Chi ld D• C■re Center Adalt 
Intake Huard Canct:r Intake Huard Cancer 

(mc/kt· day) Quotien l Risk ___ _lm~c-day) Quotient Risk 
N, Cu N, Car 

7 9ME- 13 61:-1-1 I 43E- 12 IE-13 

9 32E-12 !-:E - 11 ; Yl.lE-1 ~ JE- 11 

5E-07 I MhE-10 lE-07 

7 45E- ll 6 J9E-I J 4E -Ok 2E-\3 :; JQE-12 I J4E-12 lE--OR ◄ E-13 

J 99E- 10 J E-09 7 IJE- 10 ◄ E--09 

SE-07 J E-09 2E--07 ◄E--09 
Anump1ions for Da y Care Center Ch il d - Anump1ions fo r Day Cart Centtr Adull 

EPC Surf:icc: Onl~ CA = 
IR = 
EF = 
ED = 
BW • 
AT(Nc) = 
AT C;,,J_-

EPC Surfaa: Onl~ CA = 
IR = 

,EF . 
X m3/d.:!.y 

6,c:irs ED = 25vcars 
15kg BW • 70 kg 

2190d.::i~·s AT(Ncl = 9 125 d.J \'S 
---~l~55~l~O~d~,-~•-------~~aj "'----"l ~ll~l~O~d~,;~•--------



n 

0 

l/ 



Eq u:u1on for lnuke (mg/kg-d:i~) = 

TABLE S-J 
CALCULATION OF INTAKE AND RISK FROM THE INGESTION OF SOIL 

REASONABLE MAXIMUM EXPOSURE (RME) 
Completion Report - Mini Risk Assessment - SEAD 43, 56, 69 

Sentt.a Army Depot Activity 

(ul&.x.J:E..\ .. Il...L£E.i,._£[! 
BW '(AT 

Y>mi>ll:L!Arnml111wnu<ll..Each..Jk«olor ;in;..1.u!clLll.Jh<..B<21toml 
•'CS = ChcmicaJ Conccntr.u1o n in Soil. C:l.lcul.'.Ucd from Soi l EP EF = Exposure Frcqucn~ 

Equati on for H..u.ard Quocicnt = Chroni c Dail y Intake (Nc)/Rcft:rmce Dose 

Equation for Cancer Ri sk = Chronic Daily lntakc (Car) x Slope Factor 
'IR = Ingesti on Rate ED :c Exposun: Dur.11.ion 
C F = Com ·cn ion F:ic1or BW "" Bod ywei ght 

""" 
Analytt 

Yolatilt...Cluanio 
Acctom: 
Chloroform 
Methylene Chlo ndl.' 
Tolul.'nl.' 

Strnil:oJatilc..Oai n 1cs 
2:Mcthylnaphth:iknc 
4- Mcth~·lphcnol 
Accnaphtht.:nl· 
A nth r.'.IC4.!nl· 
8..:nzo(J.)3n thr.i.c.:nl· 
Bcnz.o(:i)p~ n:n.: 
Bcruo(b)fluoranthenc 
B.:nz.o(g.h.i)pcr:- 1..:nc 
B..:nzo( k )fl uoran1hcnl 
C.u b:uok 
(hT\st.:nc 
D1-~-bu~ lphth:il:itl 
Dibcnz(:a. h ):i.nlhr.io.:n ,· 
D1b,:n zofu r.in 

Fluor.:nl 
lndcno( 1.2.~-cd)p, n:nc 
Naph th:l.lcnc 
Ph.:n:i.nthrcnl 
P~ r..:n..: 
bis(2-Eth~ lhc,~ llphth3.l:itc 

Pcslicid.csl P_( B~ 
Endosulf:i.n I 
:ilph:i-Chl ord.1n,· 

M.r11h 
Cadm ium 
Coppe r 
Lc>d 
Potass ium 
Sd!!nium 
Zinc 

Hcrb.i.ddcs 
2.4.~-T 
O,camb:i 
Oich loroprop 
~ICPP ____ _ 

,I o, 
RID 

(m Cfk g -d.1,1 

I OE .4)] 

-0:" I OE 
6 0E
l OE--
1 OE-

Ol 
c, 1 

'"' 
112 
OJ o, 
01 

A 

6 UE • 
~ OE-

CII 

11: 
U:" 

02 

O] 

02 

o:-

'" 
o, 5 0E-

4 OE-< 
N . .\ 
NA 

5 OE-

ll 

"' '.\ OE-0 1 

I UE-
3 OE

NA 
_ l_[I E· 

(l/ 
Ol 

m -

Care. Slopt EPC 
Oral • Surface Soil 

: 
(m2/k2-dav)-I • (m•"'• ' 

NA 
6 IE--0) J OO E--03 
7 5E-03 

NA. l OO E---03 
:,.:A 4 OO E--03 

NA 4 60E-02 
NA 5 80E-OI 
J\'.A 3 OOE--01 
NA 7.00E--01 

7 3E-OI I lOE•OO 
7 J E•-00 I 20E+-OO 
7.lE--01 I.OOE-+-00 

NA 7 30E--01 
7 3E-U:" 9 60E-OI 
2 OE--02 3 50[ --01 
7 JE..o:- I lOE.-a<J 

'<A 6 l OE--02 
7 3E•IKI J OOE--01 

?\A, I 70E-01 
NA 3 20E+OO 
KA 3 20[-01 

7 JE--01 6 60E-O , 
NA I 40E--01 
N, 2 60E...ao 
Ko\ l 70E..()() 

I <E-Ul 2 70 E+OO 

NA l.lOE-03 
3 5-E-01 2 40E-03 

NA I 50E<OO 
NA l 38E--OI 
NA J 02 E...OI 
NA 3.56E--03 
NA I 40E-+-OO 
NA 3 38E--Ol 

NA I lOE-Ol 
NA I. IOE --02 
NA 7 l OE---01 
NA 7 30E•OO 

Total Haz~ Qu olicnl and CA ncc r Risk : 

; 

EPC from 
Total Soils 

Im• ~-' 

5 OOE--0) 
4 OOE-03 
4 OOE---03 
2 70E--02 
I lOE-Ol 

11 80[ --02 
5 80E-OI 
5.70E-01 
I .J0E+0U 
2 40E-'-OO 
2 OOE•OO 
l.60E-+-OO 
I lOE-+-00 
2 OOE+O0 
6 l OE--0 1 
l 40E.-a<J 
6 20 E-01 
5 lO E--01 
3 JOE-01 
6 30 E....OO 
6 IOE--0 1 
I 20 E+OO 
2 OOE--01 
5 20E..-oo 
4 70[•00 
l 70E..-OO 

l .20 E-03 
2 40E--03 

I 50E<OO 
l 8 1E--O I 
3 02 E+0I 
3 56[--03 
I 80E+-OO 
J .38E--02 

I lO E---02 
I IOE -Ol 
7 l OE--02 
7 70 E+OO 

Prison l11mate I Pruoa Worker 
Intake l Huard Cancer I Intake Huard 

lm•IL -davl Quotit.nl i Risk lrn•11,·-dav\ Quotient 
(Ne\ : !Carl tNd I (Carl 

I I ! I I 
I I 

4 l9E-09 ' I 47E-09 4E-07 9E- l l l 94E-09 I 05E--09 I JE---07 

' I 
4 l 9E--09 2E--08 2 94 E-09 ! lE---08 
5 71E--09 3E-09 3.9 1E-09 lE---09 

I 

6 57E-OK lE---06 4 50E-08 IE---06 
8 l9E--07 lE--04 5 68E--07 IE--04 
4 29E--07 7E-06 2 9<E--07 I 5E--06 
I OOE-06 3E-06 6 85E-07 I lE---06 

5 88 E-07 f E--07 4 19E-07 l 
5.88E-07 4E-06 4 19E--07 ' 4.90E--07 1 I 4E-07 

i I 3.49E--07 I I I 

4 70E-07 JE--08 3 l5E-07 
I 71E-07 3E-09 l.llE--07 I 
\ 88 E-07 4E-09 4 19E-07 

11 M6E-f1II 9E-07 6 07E-OR 6E-07 
I 47E -07 IE-06 I 05E-07 

.a 57[-06 IE-04 3 13E-06 8E--05 
4 57£-07 IE--05 3 13E-07 8E-06 

3.2J E-07 lE--07 l 31E-07 I 
l OOE--07 IE-05 I J7E-07 7E-06 

3 •6E-06 IE-<>-1 2 64[-06 9E--05 
3 86E--06 I 3lE-06 lE--04 lE-OK l ME --06 9 44E--07 IE--04 

I 7 1E-09 3E-07 I 17E-09 
i 

lE---07 
3 43 E-09 I 18E-09 7E-06 4E- IO 2 35E-09 8 )9E- 10 5E-06 

l 14E-06 4E-03 I 47E-06 ! 3E--03 
3 40 E--05 9E-04 l JJE--0\ 6E-04 

I 
I 

I l OO E-06 : 4E-04 ' ' I 37E-06 3E-04 
• 4 83E-04 I lE--03 J .JIE--04 I IE---03 

I 

I 7 1E-OR lE-06 I 17E-08 IE-06 
I 57E-08 5E-07 I 08E--08 I 4E--07 

i 

I I 04E-05 IE --02 7 14 E--06 7E--03 

lE-02 6E-06 IE---02 

I 

I 
I 

I 

Assumptions for Pri1on Worker Auumptiom for Prison Worku 

----· 
Toul Soils includ..: surfaa: :ind subsurf:ic:c soils 
NA = lnform:i1ion nol 3,aib.bk 

cs. 
'IR • 
CF • 
•Fl • 
IEF • 
!ED = 
BW = 
AT(Nc l• 
ATC(;ul • 

EPC Surfac.c Only 
100 mg soil/da~ 

IE---06 kg/mg 
I unitkss 

365 days/year 
24 YC.1TS 
70 kg 

1760 d.l~s 
25550 dan 

,cs . EPC Surface Onh · 
1IR = 100 mg soiliday 
IC F • IE---06 kg/mg 

r l • 
IWUtlw 

EF • 250daysly= 
ED • 25 ycan 
·ew = 70 kg 
AT (Ne) • 9 125 days 
AT IC:irl :: 25550 d.avs 

ll/01M 

c ...... 
Risk 

6E-1 2 

·jE---07 
3E--06 
3E--07 

2E-08 
2E--09 
3E--09 

8[---07 

2[--07 

IE--08 

3E-IO 

SE--06 



n 

0 

l, 



Equ~;-fo r"""'j;uic (mg/lg-d:i~) = 
-=---

TABLE B-3 
CALCULA TJON OF INTAKE AND RISK FROM THE INGESTION OF SOIL 

REASO NABLE MAXIMUM EXPOSURE (RME) 
Completion Report - Mini Risk Auessmcnt - SEAD 4'3, 56, 69 

Seneca Army Depot Activity 

cs :'Ii IB l CE l El l EE l EO 
BW x AT 

\'~:ib~.ilAs.sumpli.an.s.lo.t..Eacb_R-.:o.;g.t~~ _c..B.nll.Qml 

Equ:ition for H.a.un:I Quo t1 i:n1 = Chronic Dail y Intake (Nc )/Rcfi:rcncc Dose 

Equation fo r Cancer Ri sk "' Chrome D:i.ily lntalc.c (Car) x Slope Factor CS = Chi:m1c.l.l Conccnlra.tion m Soil. C=iJculat.ed from Soi l EP EF "" Exposu~ F~ucncy 
IR "' Ingestion Rate 
CF = Con\·crsion Factor 
Fl;c~ !ll.<>1"0 ___ 

Oral Care . Slope 

Anal ylt Rro Onl 

------- (0!!;~ £-d:i\ ) (m g/kg-d:i,>; I 

\ "olaJilc 0.r.i.ani cs 
Ac\."ton\." I fl E.111 N., 
Chlo rofom1 I IJ f. 02 6 IE-0 3 

l\k1h~ k nc C hlon dl· h 11[ ·02 7 ~E-03 
Tolu.:111.: 2 llE-0 1 NA 
X\ knl· Uot:il I 2 O[--UO NA 

Stmh ·ol11 ilc_O rg.a nic s 
2-M.:th~ ln:iphth:ikn .: -I U[.O:' NA 
-1-1\k lh ~ lphi:nol :-, fl [ .()] NA 
.\ ccn3.ph1hl'nl' hO[ .f12 NA 
An1hraccn,; ; CJ [ .O I NA 
8.:nzO(:i).:mlhr.u:cni: !\'A 7 JE-0 1 
Bi:nl.O(:i)p~ rcnc NA 7 J E+OO 

lknzo( b)nuor.in1hi:m: NA 7.JE-0 1 
Bl·nzo(5 .h 1)p1: r:, k nl "'' NA 
8 l."nzo( k)Ouo r.:mt h,;nl· t<A 7 3E-02 

( :irb.:uo lc t<A 2 OE-Ol 
lhl"\ s~· n.: ts, 73E-m 

01-n•but , lphth:il:11~ I OE-OJ ts., 
D1 b.:nz(:i.h l.:m1hr.icl."nl· ~-' 7 JE---0<1 
D1b.:nzofur.m ~, NA 
Fluet r:l.n lhl·n, .i I IE -H: 1'A 
fluo rcm.: .i IIE •0 2 NA 
lnd.:no( 1.2.]<d )p, r,;nl N, 7 J E-0 1 
:-..:1ph1h:ilcn,· 2 OE-o: N., 
Ph~n:inthr.; nl· '" 'A 

P~ r.:n~· ; II E•U2 t< A 
b1s( l •E1h~ lh~·,~ 1 !phth:ibh: 2 UE-112 I -IE-02 

Pcst icidtsfPCBs 
Endosu lf.:m I ti OE·113 NA 
:ilph:i •Chlo rd:in, :'- OE-o.i J l E-01 

Mtlals 
( :idm ium 5 ne.o.i NA 
Co pp..: r 4 OE-02 t<A 
LA::id NA NA 
Poussium NA NA 
Sck nium !- OE-03 NA 
Zmc ] 0[ -0 1 NA 

ll cr bi c,d ts 
2.~5 -T l OE-02 NA 
D,c:imb:i ; OE-02 NA 
D1 chlo roprop 1'A NA 
~ICPP I 0_£.m ___ __lit. 

T o 111I lbza i:_d Q u o t i tnl a~d Csrn..£._t"r R isk : 

Tot:i l Soils mclud~· surf.:iu :ind subsurfx~· so il s 
r,...,,_ ,,, lnform :itton no1 :i,:i.11:ibk 

ED "" Exposu~ Duration 
BW = Bodyw~ight 

EPC EPCfrom 

Surface Soi.I Total Soih 

(mg/kg) (mg/kg) 

i OO E--03 
3 OOE-03 4 OO E.{}3 

4 OO E-03 
3 OO E-03 2 70E-02 
4 OOE-03 I 20E-02 

4 60E-02 K IIOE-02 
5.ROE-0 1 5.ROE-01 
l OOE-0 1 l 70E--0 1 
7 OOE -0 1 I JOE•OO 
l.2 0E+OO 2 40E•OO 
l.20E+OO 2.00 E+OO 
I OOE+-00 l.60E+-OO 
7 JOE-0 1 I 30E•OO 
9 60E-O I 2 OO E"flO 
J l OE-0 1 6 l OE-0 1 
I 20 E+OO 2 40 E+OO 
6 l OE-02 6 lOE-Ol 
J .OOE-0 1 l .lOE-0 1 
I 70E-OI 3 IO E.U I 

3 20[ ... 0U f> JO [ .. f)() 

l l OE-01 6 JOE-0 1 
6 60E-OI I 20E-00 
I 40E-0 1 2 OO E-01 
2 60E♦-oo ~ 20 [ -- 0fl 
2 70E+{)() 4 7o E-- OU 
2 70E+OO 2 70E• OO 

I lOE-0) 1 l OE-03 
2 40E-03 2 4Q[.0 3 

1.l OE•OO I 50E•OO 
2 38E-+-O I 2 81E+O I 
3 02E+ OI 3.02E+O I 
J .l6E+-OJ J l6E+-OJ 
I 40E+OO I 8UE+-OO 
J 38E~ll 3 J KE--02 

1.2o e .02 I 211E-02 
I IOE-02 I IOE-02 
7 l OE-lll 7 lOE-02 
7 30E♦-ou 7 70£ +()() 

Construction Worker 
Intake Huard Canctr 

(Nc:mc/)(f d•y/c ar) 
Quolitnl Rid1. 

' 
2.28E-09 lE-08 
I 82E-09 l60E- 11 lE-07 lE-1 3 
U lE-09 l60E-11 J E-OS l E-1 3 
I llE-OK 6E-OK 
5 47E-09 J E-09 

4 OIE-OX IE-Ut, 
2 64E--07 5E•O~ 
2 60E-07 4E--06 
l 92E-07 l E-06 

I l 6E-08 IE·OK 
I JOE-08 IE-Oi 
l.04E-08 8E-09 

I JOE-OX IE-Oll 
4 04£..()Q KE-I I 
I l6E-OR IE- 10 

l 8l E-llK JE-07 
J 38E-09 2E-OK 

2 K7E-Oh 7E-O~ 
2 78E-07 7[ -0 6 

7& 1E--09 6E-D9 
9 I IE-OR ~E-06 

2 14E-06 7E-O~ 
I B E-06 I 76E-OK 6E-Ol 2E- IO 

l 47E-10 9E-08 
I 09E-09 I l 6E-1 I lE-06 i E-l l 

6 U E-07 IE-03 
l.2 8E-Ol J E-04 

8 lOE-07 lE-04 
I l 4E-04 lE-04 

l 47E-09 lE-07 
l OIE-09 lE-07 

3 5 1[ -06 4f .Q3 

6E-OJ IE-07 
Assumptions fo r C onslniction \\'or kcr 

CS • EPC Tout Soi ls 
IR • 480 mg soil/d:i~ 
CF • IE-06 kg/mg 
Fl • I unitlcu 

:EF • 24 25 d:iys/yc:ir 
'ED • I \'C:ll'S 

•BW == 10 ks 
AT (Nt) "' 365 d:i~s 
AT C:ir = 25550 d:i, s 

12/0719'1 
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TABLE B-3 
CALCULATION OF INTAKE AND RISK FROM THE INGESTION OF SOIL 

REASONABLE MAXIMUM EXPOSURE (RME) 
Complelion Report - Mini Risk Asseasmenl - SEAD 43, 56, 69 

Senrca Army Depot Activif)· 

12,,11199 

cs I( IR X CF X Fl uE_x_ED 
BW x AT 

Va.ri~bl.i;u.AnumP1LO.DsJ!2.l.L-'c~p10:r an; Lis11;d iU the Bonom). 
CS = Chem ical Conccntr.uion in So il. Calculated fro m Soil EP EF = Exposure Frequency 

Equ.11ion for Haz..ird Q uo11cn1 = Chronic Daily lntakc {NcYRefcrenc.e Dose 

Equal.ion for Cane.er Risk :c Chronic Da.ily Intake (UJ') x Slope Factor 

IR = lnges1ion Rate ED = Exposu re Duration 
( F = Con\'ers ion F.:ic1or BW "" Bod~"'c ighl 

f~~ 

Oral Care. S lopr EPC EPC from 

Analy1 r RrD Oral Surfacr So il Tota l Soil! 

- - - --- ___ _ - ~_g~-.da,)· l (m g/}:g} (mg/kg} 

\'ol.,1ilr .. Or g1n ic s 
"i.ceton~· I nE. fl l NA 5 OO E--0) 
(h lo rofomi I OE- 02 6 IE-m 3 OO E-03 4 OO E-03 

~kth~ kn,; C"hlo ndc 6 OE -02 7 5E-03 4 OO E-03 

Tolucn~· 2 11 E-ll l SA 3 OO E-03 2 70 E--02 

:\\ k n,; ( IOt..:lll 2 nE·t1 •t1 KA 4 OO E-OJ I 20 E-02 

s~ miyol1tildl.rr.an ics 
2-M cth~ ln :,.phth:ilcnl· ~ OE-H2 KA ~ 0 E--02 IIIWE..{12 

~-Mcth~ lphcno l :,. OE-O; NA 5 !0E--0 1 ~ ROE..0 1 

~ccn :i ph1h..: nc t, OE-112 NA 3 OO E--0 1 ~ 70 E-O I 

.~nthraccn~· ; II E-111 NA 7.00E--0 1 I J0E• OO 
B.·nzo1:i ):u,1hrac..:n. SA 7 3E-OI I 20 E..-OO 2 40 E• OO 

Bcnro( .:i)p~ rcn..: !\:A 7 3E-oo l.20E• OO 2 OO E+oo 
Benzo(b)n uo r.inthenl· NA 7.JE--01 I OOE+-00 . l.60E+-OO 
B..: nzo{g. h.i)~~ k n,.: NA NA 7.J0E--0 1 I.J0E+-00 
B..: nroO:)nuo ra.nlhcnc NA 7.JE--02 9 60E-O I 2 OOE<OO 
( :irb;u.ok 1'.-\ 2 0E-02 3 50E-0 1 6 20E-O I 
(hnsl·n ,; ~.-\ 7 3E-u:; I 20 E+UU 2 40E-OO 

D1•n -bu1 ~ lphth :ibtl 1 ll l:. -et l N.-\ b 20 E-02 b 20E-02 
Dib..: nz(a.h).:mlhr.i.c,.:n~ 1' .·\ 7 J E ... oo 3 OO E--0 1 5 20E•0 I 
D1bcnzofu r.:m ~, KA I 70E-0 1 J IO E-0 1 

Fluor.int hcn , J UE-02 NA 3 20 E- OU 6 30E- OO 

Fluorcn.: 4 OE-02 1'.-\ 3 20 E-OI 6 IOE-0 1 

lnd..:no( 1.2. 3-ccl)p\ r..:n~· KA 7 3E-0 1 6.60E-O I I 20E•00 
S .Jphth:il cn.: 2 OE-02 NA I 40E-0 1 2 OO E-0 1 
Ph..:n:uith rcnl· l'A KA 2 60 E- OO 5 20E- m, 

P~ r..: n~· 3 OE-02 KA 2 70 E•OO 4 70E ... no 
b1s(2-E1h~ lh..:,~ I lphth:iJ:11~· 2 OE-02 t 4E ..{J2 2 70E• OO 2 70E• OO 

Prsl icidrsl PCB ~ 
Endosulf.:m I fl OE -03 NA I 20E-OJ 1.20E-0 ) 
:1l phJ-(h lo1d:inc :" OE.04 3 5E-OJ 2 40 E-03 2 40E-0) 

Metals 
( 3.dmrnni 5 OE-04 NA I 50E+OO I 50E+OO 

( oppc, 4 IIE-02 NA 2 38 E+OI 2.81E•0 I 
t,.,:,d SA NA 3 02E♦O I 3 02E+OI 

Po1:i.ssi um !\'A NA J . 56E♦O J 3 56E+03 

Sdcnium 5 OE -03 NA I 40E+OO I K0E.00 
Zinc :; II E-11 1 NA 3 JK E♦02 3 38E+02 

Mubicidc1 
2. -U·T I OE-112 NA I 20E-02 I 20 E-02 
D1umb.:i 3 OE-02 NA I I0E--02 I I0E--02 
D1chloroprop NA NA 7 20E-02 7 20E-02 

MCP E -·-- ___ ·- ___ l_fJE-(Q NA 7 J0E+O<I 7 70E•00 

To111I HazenLQ~otien l and C ancer Risk : 

Tol.ll Soi ls md udc surfac..: .llld subsurfac..: so ds 

Day Car~ Centtt C bild 
lntakr Hua rd Ca ncu 

(mc/kc-d1y) Quotirnt Risk 
(Ne) (Car) 

2 74E--O~ 2 35 E-09 3E-on IE- 11 

2 74 E-0X lE -07 
3 65E-Ol< 2£.(1 1( 

4 2UE -07 IE•U~ 
5 J0E--06 I E-0~ 
2 74[ -{lfi 5E-O~ 
6 39E-06 2E-O~ 

9 WE-07 7E-07 
9 39E-07 7E-llfi 
7.SJE--07 6E-07 

7.llE--07 5E-OX 
2 74E-07 5E-OQ 

9 39E-07 ]£.( 1l, 

) 66 E-07 6E-Ufl 
2 35 E-0 7 2E -{l(, 

2 92E-O:-- 7E..{1J 

2.92 E·Ob 7E-O'.' 
5 17E-07 4E-ll7 

I 2K E-06 6E-O:--

2 4 7E-O:-- ME-OJ 
2 47E-O ) 2 IIE-06 IE-0) 3[-111( 

I.I 0E--0! 2E-06 
2 19E-O, I 8l<E-OO 4 E-O~ 7E-l ll 

I 37E--05 JE-02 
2 17E-04 5E-03 

I 28E-05 3E-03 
3 09E-03 IE-02 

I IOE-07 IE-05 
1.00E--07 J E--06 

6 67E-O) 7E-Ol 

IE-0 1 I E-05 

cs = 
dR = 
CF = 
Fl = 

1EF "' 
ED = 

Auumpcions for D1y Carr Cwtrr Ch ild 
EPC Surfac.c Onl5 

BW = 
AT (Nc)"' 
AT (Car)= 

200 mg soil /d.:i~ 
I E--06 kg/mg 

I unitlcss 
250 d:iys/yc:u 

6 \'C:US 

15 ks 
2 190 d:ivs 

25550 d:i~ s 

Day Cart Center Adult 
lntakr H uard 

jm&fkc;-day) Quotient 
N, Cu 

2 94E-09 I 05£-09 JE--0 7 

2 94£.09 IE-OK 
3 9 1E-fllJ 2E-09 

4 50E-OK IE--06 
5 68E-07 IE--04 
2 94[-07 5E-06 
6 lti 5E-0 7 2E-06 

4 19 E-07 
4 19E-07 
l .◄ 9E-07 

l .35E-07 
I 22E-07 
4 19E-07 

n 117 E-o i,. 6 E-07 
I OSE-07 

J 13E-Of, RE-{15 
; 13 E-07 KE --06 

2 )IE-<17 
I 37E-07 7E-06 

2 64[-Hb 9E-05 
2 64 E-Oh Y 44E-07 IE--04 

I 17E-09 2E-07 
2 35 E-<19 R 39E- IO 5E-06 

I 47£-06 J E--03 
2 33E-O~ 6E-04 

I 37E-06 J E--04 
3 3 1E-04 IE-OJ 

I 17E-OX IE--06 
I 08E-<JX ◄ E--07 

7 14 E-01, 7E-Ol 

IE-02 

Cantu 
Risk 

6E-12 

JE--07 
JE--06 
JE--07 

2E--08 
2E-09 
JE--09 

8E-07 

2E-07 

IE--08 

J E-10 

5E-06 

cs = 
Auumption1 for Day Carr Cmtu Adu II 

EPC Surfac.c Onl y 
JR = 
CF = 
Fl = 

.EF = 

'ED = 
'BW = 
A T (NcJ = 
AT (C;u) = 

I 00 mg soiUda~ 
I E--06 kg/mg 

I unitJess 
250 d.ays/yC3f 

25 \'earl 

10 ks 
9 125 days 

25550 davs 

l'a, c\ of\ 
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Equation for ln1 ake (mg/k g-day ) = 

TABLE 8-4 
CA LC ULATI ON OF ABSORBED DOSE AN D RI SK FROM DERMAL CONTACT TO SOI L 

REASONABLE MAXIMUM EXPOSURE (RME) 
Completion Report - Mini Risk Assessment - SEAD 43 1 56, 69 

Seneca Army Depot Activity 

CS JL~ 
BWxAT Equa1ion for Hazard Quo1icn1 = Chronic Dai ly Intake (Nc)/Refercncc Dose 

~aria.blesJ.AssUJJ1P.tlllns.. fo.Lf~h.ReupJ.o.u.r.t..L1s.ted..at..th.e..B.onom). 
CS = Chemical Concentration in Soil. fro m Soil EPC Da1 a EF = Exposure Frequency 

ED = Exposure Duration 
BW • Bodyweight 

Equation fo r Cance r R.i sk ::: Chronic Daily Intake (Car} x S lope Facto r 

CF = Conversion Factor 
SA = Surface Area Con1ac1 
AF = Adherence Facto r AT = Averaging Time 

ABS--=-.hl»w•ion f.,i:-JOL[----------------------------------------~--------------=' 
Dermal Cu c.Slo~ 

A na ly lr Rm Dermal 

------·---- ---· .i!!!_g~ g~ ~ 'j_ __ J !!!i&&•dn }: I 

\ ~olatilt .. Or:ianiu 
Ace10ne I OE-01 1-'A 
Chloroform I 0E-02 6 IE-OJ 
Methylene Ch lo ri de ~ 9E -02 7 7E-OJ 
Toluene 2 OE-0 1 ~A 

X\'lcne 001:il) I 8E- OO >,,;A, 

Stmi, olatilr O rg;rni o 
2 ~~ 1elhylnaphJ.halen <' J C,E .o : S-\ 
-l •Methy lphenol r-.:A ~.-\ 

Acenaphth ene 6 0 E-0 ~ 1-'A 
Anthracene J OE- 01 )\;A 

Benzo( a)anthracen e SA 7 JE-01 
Benzo(a)pyrene 1\"A 'i •lE---01 
Benzo( b )fluoranthen e NA 7.JE-01 
Benzo(g .h .i)pery lene NA NA 
Benz.o(k}fl uo ranthen e 1-'A 7 JE-02 
('arbazo le NA 2 0E·02 
Chrysene SA 7 JE-03 

D1-n-burylph1hala1.:: q or:-o: S.-\ 
D1benz.( a. h )anthracene :-- ' 7 JE ---00 
Dibenzofuran :-.:-\ S .-\ 
Fluoranthenc J 0 1: -0 ~ s .. , 
Fluor en<' J uE-0:' ~ .-\ 

lndenol 1.2.3-cdlpyrene !\. -\ 7 JE-01 
l'\aphthalene 2 0E-0 2 1-'A 
Phenanthrene :-,.: -\ "A 
Pvrene 3 0E-02 1' .-\ 
b;s( 2-Eihylhexyl )phthalate I OE-O: 2 8[-0:' 

Prst icidr s/P.C Bs 
Endosulfan I 6 OE- OJ 1-'A 
alpha-Chlord311~ ~ 0 E- 04 J lE-01 

M r ta ls 
Cad mium ~ 0 E- 0~ 1'A 
Copper 2 4E-02 NA 
Lead NA 1-'A 
Potasswm 1\"A NA 
Seleniu m 4 )E-03 1-'A 
Zinc 7 )E-02 t-:A 

Hrrbicidr s 
2,4.~-T I 0E-02 NA 
D 1camba ~ 9E-02 7 7E-OJ 
Dic hlorop rop 1-'A 1-'A 
MCP_p I 0E-03 _l"c\_ _ 

A bsorption 
Faclor • 

Su!~~ Soil ; ~=t~ r;:: --A~b-,o-, -bed~ Dc':"::~·•:..:o~n"l~n~;;~.:_:..:l~: ~d--C=a- n-,-.,-'-~A~b,-o-rb<d--D-'-~..:.~,:iso= n-;W= : :..::a:,er=.rd_~~C-an- cu- --' 

(u ni tl~s) 

NA 
NA 
NA 
NA 
r--:A 

0 01 
NA 
NA 
NA 
NA 
NA 

(mL!(kg) 

J OOE-OJ 

J OOE-OJ 
4 OOE -OJ 

4 6Q[. Q2 

l 80E-01 
J OO E-0 1 
7 OOE-01 
I 20E;{){) 
I 20E,-OO 
1.00E;{){) 
7 JOE-0 1 
9 60E-O I 
J IOE-0 1 
I 20E---OO 
6 20E-02 
J OOE-01 
I 70E-OI 
J 20E~oo 
J 20E-01 
6 60E-OI 
I 40E-OI 
l 60E--OO 
2 70E--OO 
2 70E---OO 

I 20E- OJ 
2 40E-OJ 

I lOE;{){) 
2 JSE-<-0 1 
J .02 E,-O I 
J 56E,-OJ 
I 40E;{){) 
J JS E,-02 

(mL!(kg) 

5 OOE-OJ 
4 OOE-OJ 
4 00E-03 
2 70E-02 
I 20E-02 

8 80E-02 
5 80E-01 
5 70E-OI 
I JOE---00 
2 40E--OO 
2 OOE,-00 
1.60E;{){) 

. I.JOE;{){) 
, 2.00E;{){) 

6 20E-OI 
2 40E---OO 
6 20E-0~ 
) 20E•0I 
J IOE-01 
6 JO E--00 
6 IOE-01 
I 20E;{){) 
2 OOE-0 1 
~ 20 E-O0 
4 70E--OO 
2 70E--OO 

I 20E- OJ 
2 40E-OJ 

I lOE,-00 
2 81E,-OI 
J .OlE--01 
J .56E,-OJ 
I.SOE;{){) 
J JSE,-02 

1-'A 1.20E-02 l.20E-Ol 
NA I IOE-02 I IOE-02 
NA 7 20 E· 02 7 20E-02 

(m r/kz:· dav) Quorienl Ri sk (me,(k,r-day) I Quotiml Rilk 
~ --'£Mjc._ _________ ,.,N.e,<u.__,__J.,,Cc!!a!Jr '-+----'----j 

I 24 E-06 2E-0 2 8 IIE-07 2E-02 

___ 1-'A _ _ 7J0E;{){) 770E;{){) __________ _ 

T ota l H ~za r cLQ uolienl a nd C a nce r R isk: ___________________________ -=.2""E-"-02 2E-02 

- --- --- ·----
Nole Cel ls in this table wr re in1en1ionally lef1 blank due 10 a lack or 1oxirny da1a 
To1a l Sods in cl ude surfacr and subsurface soils 
f\'A: Info rmat ion not a\'ailable 

.cs . 
CF • 
.SA • 
AF • 
EF . 
ED • 

Assump tions fo r Pri so n lnmatr 
EPC Surface Onl y 

BW : 
AT( 1'c) • 
AT(Ca,)• 

I OO E-06 l g/mg 
5800 cm2 

I mglcm2 
365 days/year 

24 year s 
70 lg 

8760 days 
2)550 davs 

cs . 
Ass umptions fo r Pri.Jon W ork.er 

EPC Surface Only 
•CF • 
SA = 
AF = 
EF • 
ED • 
'BW • 
,AT(Nc)• 
AT(Ca,)= 

I .OOE-06 kg/mg 
5800 cm2 

I mg/cm2 
250 days/yea, 

25 years 
70 l g 

91 25 days 
25550 days 

• US EPA Region :2 reco mmends quan11fy 1nt dennal exposure onl~ for cadmium. arsenic. PC Bs. d ioxins/furans and pen tact:lorophenol. s ince absorption facto rs are not available for other chemical s of concern 

Pape I uf' 
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TABLE B-4 
CALCULATION OF ABSORBED DOSE AND RISK FROM DERMAL CONTACT TO SOIL 

REASONABLE MAXIMUM EXPOSURE (RME) 
Completion Report - Mini Risk Aueument - SEAD ◄J, 56, 69 

Seneca Army Depot Activity 

IM>71'91' 

EQ:~~or lntal: e (mw\-g-day,:==========,,c"'s-x""c"'F'"x""secA;=x==cA'aeF-x""A"'B"S,_..x °'E"'E"'x°'E"o<"""=====as=============== = ===========aaaaa 

VariabJe.sJAssumpJions_f.oLEa,b Rc_tcptoLi11c..l.1s.1euubcJlmto.m). 
CS = Chemical Concentrauon in Soil. from Soil EPC Data 
CF= Conversion Factor 
SA = Surface Area Contac1 
AF = Adherence Fac1or 

BW x AT 

EF a:: Exposure Frequency 
ED "" Exposure Duration 
BW • Bodyweight 
AT = Averaging Time 

Equation for Hazard Quotient "" Chronic Daily lntue (Nc)/Referc:ncc Dose 

Equation for Cancer Risk ::: Chronic Daily Intake (Car) x Slope Factor 

A)l~~>.omtilmfag_OL'!...a==--===-===== -----------= - =='------------=== = ==---------....Ji 
--- ----------,----::-----::-:------:----::-::-::----,-,:-::-::---:---------,=----:---:c:-:--:---------- --------

EPC : EPC from ' Construction Worker Drrmal Care. Slo~ Absorption 
An~lylr RID Drrmal factor• 

------··-- [~_;::_tl_'!l'.)----'!!l&~!lli'J -1 (uni1less) 

Volalilt.O.r&l'nics 
Acc1onc I OE-01 NA NA 
Chlorcform I OE-Ol 6 I E-03 NA 
Melhylene Chloride ~ 9E-02 7 7E-Ol lsA 
Toluene l OE-0 1 NA NA 
X~lenc(lotalJ I RE --00 ~-\ 1'A 

Srmi vola1ile Org~nio. 
::-Methylnaphthalen,: J OE-02 .A 1'A 
4-Meihylphcnol NA !\A NA 
-\cenaph1hene 6 OE-O: 1'A NA 
An1hracene I 0E- 01 :-.·.-\ !\'A 
Benzo(a. )anthra.cenc '" 7 JE-0 1 :-.:A 
Benzo(3.)pyrene :-.: . .\ I I E---01 NA 
Bcnzo(b )0uoranthene NA 7.JE-0 1 NA 
Benzo(g.h.i)pery lene N., NA NA 
Benzo{k )0uoran1hcne NA 7 JE-02 NA 
( arba.zo lc "' l OE-02 NA 
Chrv!-ene ,, 7 JE-03 N, 
D1-n-but~ lr,hthalat~• ~ Ot -O: :-.:-\ r,.;A 
D1benz.(a.h }:imhracenc :,..·.-\ 7 J E--00 NA 
D1benzofu ra.n , _, 

'A NA 
Fluoranthent' J 0f-02 S-\ r,.;,.\ 
Fluorcne -l 0E-02 ;-..: • .1,, S A 
lndeno( 1.2.3-cd)pyrene S.\ 7 J E-0 1 r--:A 
~:tph1hal cne :: 0f-02 ?-,: ,-\ N.-\ 
Phc=nanthrenl' , _, ,, 

"' Pvrene J 0E-02 1'-\ 1' .-\ 
b1sf 2-Ethylhexvl lr,hthalat e I 0 E- 02 2 SE-02 1'A 

Pucicides/PC Bs 
Endosu lfan I 6 OE-03 :-.:.\ SA 
alpha-Chlotd.lrl l' ~ OE-OJ 3 5E-0 l SA 

!\1tcals 
Cadmium ~ 0E-0~ NA 0 01 
Copper 2 4E -02 1'A NA 
Lead ~· -\ 1'A NA 
Potassium 1'' . .\ 1'A NA 
Selenium 4 5E-01 NA NA 
Zinc 7 ~E-02 1'A NA 

Uerbicidt~ 
2.4.5-T I 0E-01 NA NA 
D1camba 5 9E-02 7 7E-OJ NA 
D1chloroprop KA >-:I\ 1'A 
\ K IT__ - I QE-03 ___ ts.\ NA 
Total Hazard Quotient and Ca ncer Risk : ·- _ 

!'\01c (ells in 1h1; lab~;-1n1e~llona ll y lcfl blank due 10 a lack of 1oxiciry data 
Total Soils includ e surface and subsurface soil s 
NA = lnforma1ion nOI available 

Surfatr Soil I Total Soils Absorbe-d Dolt' ; Hu.an:f Cancrr 
(mz/kc---day)__J Quotirnl Risk 

(m,;/l<g) (mg/\g) (Ne} (Car) 

5 OOE-03 
J OOE-03 4 OOE-03 

4 OOE-03 
J OOE-03 2 70E-Ol 
4 OOE-03 I lOE-02 

4 60E-Ol 8 SOE-02 
5 SOE-01 5 SOE-01 
J OOE-0 1 5 70E-OI 
7 OOE-0 1- I JOE+-00 
I lOt +-00 l 40E +-OO 
I lOE+-00 l OOE +-00 
I.OOE+-00 I l.60E+oo 
7 JOE-01 • I JOE+-00 
9.60E-OI 2 OOE+-00 
J IOE-0 1 6 20E-0 1 
I 20E---OO 2 40E---OO 
6 20[-01 6 20E-02 
J OO E-01 5 lOE-01 
I 70E-01 l IOE-0 1 
J lOE --00 6 JOE +-00 
J l OE-01 6 IOE-01 
6 60E -OI I 20E+-OO 
I 40E-01 2 OO E-0 1 
2 60E---OO 5 lOE---00 
2 70E---OO 4 70E---OO 
2 70E+-OO l 70E---OO 

I 20E-Ol I lOE-03 
2 40E-03 l 40E -Ol 

I lOE+-00 I 50E +-OO 8 26E-08 lE-03 
l l8E+-01 l 81E---OI 
J OlE---01 J 02E---01 
J 56E+-OJ J 56E---Ol 
l.40E+OO I 80E ---OO 
J l8E+-Ol J J8E +-Ol 

I lOE-02 I 20E-02 
I IOE-02 I IOE-02 
7 lOE-02 7 lOE-02 
7 JOE+-00 7 70E"'-OO 

2E-OJ 
Assumptions for Conslrucrion Workrr 

CS• EPC Tow Soils 
CF • I OOE-06 kg/mg 
SA • 5800 cml 
AF = I mg/cml 
EF • 24 25 dayslyw 
ED • I year.; 
BW :: 70 kg 
AT (Ne):: 365 days 
AT Car = 25~50 da ·s 

• US EPA Region 2 recommends quanti f) mg dermal exposure onlv for cadmium, arsenic , PCBs. d1oxins/fu rans anU pen1achlorophenol. si nce absorp1ion factors arc no1 available for other chcmic.aJs of concern 

P• (lc l of 1 



, 

C 

' 



Equation fo r Intake (m~/kg-day) = 

TABLE 8-4 
CALCULATION OF ABSORBED DOSE AND RJSK FROM DERMAL CONTACT TO SOIL 

REASONABLE MAXIMUM EXPOSURE (RME) 
Co mplttion Rtport - Mini Risk Assessmtnl - SEAD 43, 56, 69 

Seneca Army Depot Ac tivity 

CS x CF x SA x AF X ABS X EE x EQ 
BWxAT 

Variabl_esJA.s_s.umpJions.fo r_Eacti 8.eccp.t0.ULC.Lis1e<Lauh~l 
CS"" Chemical Concentration in Soil, from Soil EPC Data EF .. Exposure Frequency 

ED • Exposure Duration 
BW • Bodyweight 

Equation for Ha.za,d Quo1icnt = Chrome Daily Intake (Nc}/Rcfcrence Dose 

Equation fo r Cancer Ri sk= Chronic Daily Jnu.kc (Car) x Slope Factor 
CF"" Conversion Fac1or 
SA = Surface Area Contact 

AT = Averaging T ime 

Dumal Care. Slo~ Absorptio n I [PC I EPC from Dav Care Center Child Dav Can, Ctnter Adu II 
Ana lytc RrD DHmal Factor• Su rface Soil !TotaJSoil s : Absorbed Dou Haurd Cancer Absor-Md Dou I Huard Cancer 

{ml.&1-da:r) Quoricnc Risk (mz.&1-d•:rl I Quotimt lwk 
{1!!£1,.g~} (mglkg-day)- 1 (unitless) (mg/kl;) Cmg/l< i;l (Ne) (Car) (Ne) lCad I 

VoJ,ililt_Qccaoics 
Ace1one I OE-0 1 NA NA S OOE-03 
Chlo roform I OE-02 6 IE-OJ NA J OOE-03 4 OOE-OJ 
Methylene Chlo ride ~ 9E- 02 7 7E-OJ NA 4 OOE-OJ 
Toluene l OE-0 1 1'A NA J OOE-03 l 70E-02 
Xylene (total) I SE- 00 :-.: A ~A 4 OOE-OJ I lOE-Ol 

Scmh ·ol~UIC'_O..cga mcs 
4 OE

0

-0l 2-Methylnaphthalene NA NA 4 60E-Ol 8 SOE-02 
4-Methylphenol NA NA NA S.SOE-01 S SOE-DI 
Acenaphthene 6 OE-02 NA 1'A J OOE-01 S 70E-0I 
An1hracene J OE-0 1 NA NA 7 OOE-01 I.JOE-+{){) 
Benzo(a)an1hracene !'\.-\ 7 JE-01 !'\A I 20E-+{)Q 2 40E -+{)Q 
Benzo(a)pyrene !SA I SE<-01 NA I lOE-+{)Q 2 OOE<-00 
Benzo(b)fluoranthene NA 7 JE-01 NA I.OOE-<00 ! 1.60E-<OO 
Bcnzo{g.h.i )perylene NA NA NA 7 JOE-DI I.JOE-<00 
Bcnzo{k )fluoranthenc NA 7.JE-Ol NA 9.60E-O I 1 200E+oo 
Carbazole :,..:A 2 OE-02 NA J SOE-01 6 l OE-01 
Chrnene " A 7 JE- 03 1'A I lOE<-00 2 40E+OO 
D1-n-buty lph1h:ila1e O OE- O: NA NA 6 lOE-02 6 lOE-Ol 
D1benz.1a.h )anthracene 1'A 7 JE-00 NA J OOE-01 S lOE-01 
D1benzofur an '' SA ~A I 70E-Ol J IOE- 01 
Fluo ramhene J OE-0:' SA 'CA J 20E-+{)Q 6 JOE--00 
Fluorene 4 OE-0 .2 NA NA JlOE-01 6 IOE-01 
lndeno( 1.2.3-cd)puenc "' 7 J E-01 :-.:A 6 60E-01 llOE+-00 
'=aph1hale ne :' OE-c,: l\' A NA I 40E-O l l OOE-01 
Phenanlhr ene ,, KA KA l 60E-.-OO 5 2QE-,.QO 

Pyrene \ 0 [-0: 1'A 1'A l 70E-'-OO 4 70E-+{)Q 
bis( 2-E1hvl hexyl )ph1h.:i. lJ1 c I UE-02 2 SE-02 S.\ 2 70E-+{)Q 2 7DE<-OO 

Peslic idei;./PCB~ 
Endosulfan I o OE-OJ l\'A NA I lOE-OJ I lOE-OJ 
alpha-Ch lordane ~ OE- OJ J ;E-0 1 S A l 40E-OJ 2 40E-OJ 

Mel si; ls 
Cad m1um ~ OE·O~ l\ A 0 0 1 I SOE--00 I SOE--00 I ; oE-06 JE-02 8 ~ I E-01 lE-02 
Copper 2 J E- O: NA NA 2 JSE -<-0 1 2 SIE-.-01 
Lead S . .\ NA NA J OlE<-01 J .OlE<-0 1 
Po1a.ss1um SA NA NA J 56E<-Ol J 56E-.-Ol 
Selenium 4 5E-OJ NA NA I 40E<-OO ' 1.SOE+-00 
Zinc 7 ~E-02 NA l'A J JSE-<-02 J JSE-<-0 2 

Htr bicitl ei;. 
2.4 .5-T I OE-02 1'A NA I 20E-02 1.20E-02 
D1camba ~ 9 E-02 7 7E-OJ NA I IOE-02 I IOE-02 
D1chlorop rop N' NA !'-- A 7 20E-02 7 20E-02 
MCPP I_OE-03 - - - -- ~ NA 7 JOE-+{){) 7 70E<-OO ------- -
Total Haza r~ Qu o 1ie nt a nd Canr!r_Risk: ___ JE-02 2E-02 

Assumptions for D•y C arT C enler C hi ld Assumptions for D•y C•re Cenler Aduh 
cs = EPC Surface Onl y CS = EPC Surface Only 
CF = I OOE-06 kg/mi; CF = I OOE-06 ksfmg 
SA= 2190 cml SA = 5800 cml 
AF = I mg/cm2 AF = I mg/cm2 

•EF = 2 SO days/year EF = 250 days/yea, 
ED = 6 years ED = 25 y~ 

18\), ' :: IS ki; B\\' = 70 kg 
AT(Nc)= 2 190 days AT(Nc) = 9 125 days 
AT Cai = 255~0 da s ___ AT(Ca, )= 25550 days 

J\'01e Cell s in 1h1s 1able wer e m1 en11onall y lcfi blank due 10 a. lack of tox icity data 
To1al Soils include surface and subsurface sods 
NA = lnformauon no t available 
• L1SEPA Regio n 2 reco mmends quan11f~ mg dermal exposu re onl y for cadmium. arsenic. PCBs. dioxinsffurans and pen1achlorophcnol. since absorpuon fac1ors are not available fo r o th er chcmicaJs of concern 

J>1pt 'nf1 



0 

l, 



TABLE R-5 
CALCIILATION OF INTAKE AND RISK FROM THE INGESTION OF GROUNDWATER 

REASONABLE MAXIMUM EXPOSURE (RME) 
Com pletion Report - Mini Risk Assessment - SEAD-43, 56, 69 

Seneca Army l)epol Activity 

jEqua1ion fo r lnlake (mg/kg-day) = cw X IR X EF X ED 
IJW x AT 

!

N ariablcs (Assumptions for Each Receptor arc Listed at the Bottom). 
!C W = Chc~ical C'oncenlrntion in Groundwater . from Groundwater EPC Data 
+JR : Ingestion Ralc 

ED- Exp0stirc Du ration 
IJW··flod yweigh1 
AT,,.. Avcrnging Ti me 

Equation for Hazard Quotient = Chronic Daily Intake (Nc)/Rcfcrencc Dose 

[ qua1ion for Cancer Risk = Chronic Daily lnlake (Car) x Slope Faclor 

1. EF ~ Exposure F rcqucncy 

An•lyte 

llferbicides 
2.4 .5-TI' (Sil vex) 
I 
M,tab 
Magnesium 

Oral 

RID 

(mg/kg-day) 

8 0E-03 

NA 

Care. Slop, I F:PC Ii 
Oral ! Groundw•tt:r , 

, I 
(mg/kg-day)- I I (mg/liler ) 

NA 4.40E-04 

NA 4.6RE+0 I 

i 
Total Hazard Quotient and Ca ncer Risk: 

Prison Inmate 
Intake 

(melk~-d•y) 
j lfa1.5'_nl 

Quotient 

(Ne) I (Car) 

I 26E-05 2E-03 

2E-03 
ssumptions for Prison Inmate 

IR = 2 li1erslday 
EF = :165 days/year 
ED ~ 24 years 
IJW ~ 70 k~ 

l
i\T(Nc) • 
i\T(Car) 

Note Cell s in thi s table were intenti onall y left blank due to a lack of toxicity d.tt:i 

8760 days 
25550 davs 

NA= lnforrnation not ava ilable 

p \pi tlprojoet!lsenocalprisonlri sk tabl\scad4 3\inggw. wk 4 

Cancu 
Risk " 

Prison Worker- ···· 
Intake ,• lbEard 

( m~/k~-d•y) Quoti,nt 
(Ne) I (Car) 

8 6\E-06 IE-03 

IE-03 - -
s~umptions for Pri~on \Vorktr 

IR = 
EF = 

ED • 
BW " 
AT(Nc) -
AT (Car) • 

2 filers/day 
250 days/year 

25 years 
70 kg 

9125 days 
25550 days 

Cancer 
Ri,k 

Construction Work~r ----------r------,ntake ff•E•rd 
___ lm~::!l!JJ___ _ Quoti,nt 

_(Ne) _ L - ~•!) _ 

lng .. f.on of 
Groun water 

Not Ap licable 
for Constru tion Worker 

12/07/<)Q 

C•nccr 
Ri,k 
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TABLE 8-S 
CA I.Cl ll.ATION OF INTAKE AND RISK FROl\1 THE INGESTION OF GROUNDWATER 

REASON AHLE MAXIMUM EXPOSURE (RI\IE) 
Completion Report - Mini Risk Assessment - SEAD-43, 56, 69 

Seneca Army Depot Activity 

F.quation for Intake (mg/leg-day) = cw X IR X EF X ED 

I: 11w x Ar 
?N ariabl es (Assumptions for Each Receptor arc Listed at the Bottom) 
lk'w = Chemical C'oncentral ion in Groundwater. from Groundwater EPC' Dara 
1;1 R = Ingestion Rate 
I EF = Exposure Frequency 

Oral Care. Slope EPC 
,\nalyte I Rm 

Oral Groundwaf('r 

(mg/kg-day) (mg/kg-day)· I (mg/liter) 

I 

I Herbicides 
12.4.5 -TP (Silvex) I 8.0E-03 NA 4 40[-04 

!Metab 
!Magnesi um I NA I NA I 4 68E+0 I 

:Total Hazard Quotient and Cancer Risk: 

EO "" Ex posurc l)1 11 :11ion 
BW=Bodywei~ht 
AT =- Avernging Time 

Day Care Center Child 
Intake 

(mg/kg-day) 
llaurd 

Quotient 1 

(Ne) J (Car) 

2.0 I E-05 3E-Oi 

JF:-03 

('::. ncer 
Ri~k 

IR ~ 

I
IEF _ 

,\~~11mption.!i for Day C::.re Cenler C hild 
I lit ers/day 

,E D~ 
,BW = 
•,\T(Nc) ·· 
!,\T (C'ar) -

Note Ce ll s in thi s 1ablc were inlenlionall y left blank due to a lack of toxicity cbla 
NA ~ ln fonnati on nol avai lable 

p 1p;11projocts\smecalprisonlrisktabl\sead-CJ\inggw.wk4 

250 d:iys/yc.ir 
6 yi.:nrs 

15 k~ 
2190 days 

25550 days 

Equation for Hazard Quotienl = Chronic Daily Intake (Nc)/Rcfcrcncc Dose 

Equalion for Cancer Ri~k = Chronic Daily Intake {Car) x Slope Factor 

Day Ca re Center Adult 
Intake I 1-fa~ard ,- · 

(mg/kg-d•)') Quotient 
C•ncer 

Ri,k 
(Ne) I (Car) 

0 

8 6 1E-06 1[-03 

IE-OJ 

JR = 
EF = 

ED = 
BW = 

A~~umption~ for Day C•re Center Adult 
2 liters/day 

AT(Nc) = 
AT(C'ar) = 

250 days/year 
25 years 
70 kg 

9 125 days 
25550 days 

12'0711'}') 
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t 

0 



I Flow RalC of t:rc - RM E 

T ,\111.E 11-6 
(' ,\ LCl ll.,\TION OF AIR CONCENTRATION IN SIIOWF:R 

FROM \ 'OLA Tl LIZA Tl ON OF GROllNDW,\TER (daily) 
RF:ASONA RLF: MAXIMIIM EXPOSURE (RM [) 

COM PLETION REPORT - MINI RI SK ASSF:SSMENT - SEAll-43, ,6. 69 
Sf:NEC,\ ARMY llt:l'OT. ROMll LllS, NEW YORK 

llenry Law, 

l l/117 /l)<I 

,\n2lyte All -Site \Vclb Shower -Ts 
EPC Air I Time of I Shower - Fw I Cro undw:llcr in Showcr-F2 I Ralhroom-\'h 

i Flow Ratr of Air Vol ume of 

(m'/min ) ! (111 ') 

Constant-II 
I A,i·mptotic Air I Rite !Efficiency 01 Efficiency of I Henry L1w, I Fnction Cderm•• 

Conc.-Cinf Const■nt-K Rele■se-E Release for Const■nt-TCE Emitted"' I (Water) 

1-lc rhicidc~ 
2.4.5-TP (Si lvcx) 

,Metals 
1 t,. f;1 gncs ium 

(mg/m') (min) (Umin) (mg/I) 

2 06E-09 15 19 4.40E-04 

0 OOE+OO 15 I ? 4 68E+0 I 

Concentrotion in Ai r (mg/m·') = C in~ 1+(1 /(kT,)(e,p(-kT,)-l)J 

A,ymplot ic Air Cone. - Cinf (mg/m') = J( E)(Fw)(Ct)I/Fa 

Rate Constant - k (Umin) • Fa/Vb 

Efficiency of Releue - E (unitle,,) = (E-tce)(H)/(11-tce) 

Fract ion Emitted (fe) = (EPCair x Fa)/ (EPCgw x Fw) 

•• Cderm = EPCgw x (I - fe) 

., l n ,,1,.. ...., ;,.,..,.1.,.,.. ,.r:ol ,..;,,..n l ri •l(l:1h1' ,('1W"141\rlc rmq:w wk4 

2 4 

2 4 

(m' -•tmimol) (mg/m') I ( I/min) (unitless) T CE E-TCE (m'-atm/mol) (percent) (mg/I) 
I -

11 1 3 1[-08 ) .0 l E-09 

12 NA 0 00E>00 

i 
!Variables: 

CA= Chemical Concentr■tion in Air (mJ,?/m') 

f
s =- Time of Shower (minutes) 

Fw = Flow Rate of Shower (Umin) 
, a = Flow Rate of Air in Shower (ml/min) 
i"h = \ 'nlumc of Rathroom (m·1 ) 

I 

0.20 

0.20 

8.64E-07 0.6 0.0091 

0.00 o.6 I 0.0091 

Assumptions: 

EPC - Groundwater Data - RME 
15 (RME default) 
19 (E,tim1ted RME) 
2.4 (Avenge Air Flow) 
12 (Avenge Bathroom Volume) 

0.00% 4.40E-04 

0.00% 4 68E•0 l 
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TAOI.ER-7 
CAI.( "Ill.A TION OF INTAKE ,\ND RISK FROM OER~l ,\L CONTACT TO GROUNOWATER (wh·a, Show,ring) 

RE,\SONARLE MAXl~tllM EXPOSIIRF: (RMF:) 

Eq11:tt1on fn , ln1 :tkc (mg/kg-d:\\) ,.., 
I 

DA '< SA '< EF x. ED 
BW'< AT 

l
iVariabk5 (Assumplions for Each Rece ptor an: Li5tcd at the Bottom): 
!DA "' Absorbed Dose per EHn l ED " E'<posurc Dur.uion 
l,SA "' Surface Arca \onr:ict BW = Bod y1\ cight 

1
f-.F - E'<posu rc Frcqucnc, AT "" A\'(: rnging Time 

'I 

\n11l }'lt 
Dtrm1I 

RnJ 
Care . Slopt 

lnrm111I 

(mg/l<g-<loi) I (mg/l<g-<la- )· I 

lHtrbicidu 
( 4. '- .T P (S ,hc,) ROE-OJ 

if\1ct1ls 
1~hgm:sium I NA 

[Tohtl llu.1rd Quotient 11nd C 11ncer Ri,k: 
I 

NA 

NA 

Permcahilit y 
Codfici tnt ,., 

(cm/h r) 

1 l E-02 

I OE-M 

Nole ('el l~ in this t.1blc 1,cn: intcnlion:\II \' left bl:uik-duc 10 a l~ k orto'(i cit" da1.1 
NA ,- Info rm at ion nol a,·ail:\Mc · 

Tau 

(hours) 

1 llE ••O() 

NA 

Complclion R.-porl - l\·lini Hi,k A!-,e:ument - SEAD .JJ. 5'1. '19 

Sen('O Arm)· ll<'pol Activity 

l:q11;,t1on for Ahsorhed Oo<.c pe r F,cnl ( D A) _ _ _ 

J
, .. " ET 

Jrcir o r~:mics 

II

Fo, ino,g;u,i cs 

Kp = Pcrmc:ibiht~ Cocffi cienr 

~;==E~;/~~c~mc 

F.PC · Cdtrm• Ah ~o rhtd 
Groundw.altr Do~t/E ,·tnl 

(mg/1111.:r) (mg -cm 1/e,cnt) 

4 .JIJE .04 I .lf, l· -OX 

,1 6RE~o1 I 171;.o,; 

DA :: 'lKp • (' \\' --.-- , CF 

!)A = Kp \: rw \: El \: CF 

r ~ Lag';Timc 

CF ::: Conversion Factor 

lnt11kt 
(me/k~-d•y) 

Pri"o'! ,lnf'l!!1e 
Huard 

Quolitnl 
(Ne) ! ({"u) 

I 

.J 47E-Of> 6E-ll4 

6E-04 
,Assumptions for Pri ~on lnmat;- · 
SA = 23 000 cm2 

ICF = 

·1~6: 
OW :e: 

AT(Nc) • 
/,\T (Car) " 
ET = 

n 00 1 l/cm3 
3'1S days/year 

24 years 
70 kg 

R7M davs 
2.,;~50 da~·s 

OH ho~rs/da~ 

Cancer 
Risk 

• Cdcm1 1~ 1hc conccn lr:il ion of chmcic.,1 3\ ail:iblc for dcrm;il :ihsorption after :icco11no1i11g fo r p,1rtitioning hcl\\CCn the ;111 :mcl \\ ;1tc, in the d1t1\\Cr The ~·:1lc11bt 1nn ofCdcrm is ~hO\\n 111 T:ihk 0 -f, 

F.qu:ition for Hazard Quolicnl = Chroni c Daily Intake (Nc)/Rcfcrcnce Do~ 

Equ:ation for Cane.er Risk = Chronic D:tih' !nuke (Car)'( Slope Factor 

_____ _ Prison Worker 
Intake 

- (m~r-d•IL . 
(N e) ... (Ca,) 

J 0(,[.fl(, 

Hazard 
Quotient 

4E-04 

:tE_-0~ 
ssumptions for Prison Worktr 

SA = 23000 cm2 
CF = 0.001 l/cmJ 
EF = 250 da\'s/\·car . 
ED= 25 ye~~ · 
BW = 70 kg 
AT(Nc) = QJ25days 
AT (Car) :: 25550 days 
[T :: O 25 hours{day -· _ 

. I Constnctlon Worfcer 
Canctr lnllkt Hazard 

Risk (!'!zfkJ d!IL_ __ I Quoto,nt 
- ~•)_ ___ .J!)r) . . 

Dermal Contact or 
G rou dwattr 

Not A phc ■blt 

for Consl~<t,on Wo,k« ---- -- - I 

1:1117{'1•1 

·1- Cancer 
Risk 

P'a,:clr,fl 
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T ,\111.f: B-7 

C. \l.('1 11.,\TION OF fr,.f', \h: f: .\ Nil lll Sh: FRO M ll f: R~l ,\ I. CONTACT TO r;ROllN ll\\',\ T ER (wh;f r Shnwrr;ng) 

RL ISONAB I.E ~1,\ Xl~l 11~1 EXPOSUR E (R 1\I E) 

I qu:llwn f,11 1111:il c (111~/l~• -d:i, ) "' DA , SA , f.F, I.I> 
AW, AT 

1\/;in;ibk:s {Assumptions for F .. ,ch Rcccplor an.: Listed at the Ootto rn ) 
fDA - Ah<:orhcd Do~ per facn t ED - E\; po~111c Dm:111on 
' S,\ .., Su rface Arca Conl:ict O\\' = AC'd, ,,eight 
I· !-= 1: ,r,o-:111c F1cq 11cnc, AT A, cr:iging Time 

An11l yrt I 
0

; ~·' Ile-rm•! 

(m glkg-<1:1') 

1
11trbicidcs I 
,1 4 '-TP (Si h c, 1 l\ OE-flJ I NA 

C 

1~:=:~1
: s1um · NA : NA 

I 
. ., I 

T o111I lbur~ uoti t nl 11nd C 11n cer Ri5k: 

(J 

i Pt rm t abil ity 
('~ ffici t n l .. , 

(cm/h r) 

I I r: -11 1 

I OE-OJ 

Note Cells in this table "ere intcnlionall ~ left bl:tnk due to a lxk o f1 oxici1~ data 
NA = lnfonnal ron not :ivai lahlc 

I JUI 

l Of. • OO 

NA 

( ·ompll.' li nn H: l'porl - l\ l ini H.i :,; k \ :o;!it5!mtnt - SE,\ I} ~J . .5(1. f,9 

Sr ntr a Arm y l> r pol Acti,·ily 

1·qu:111,,11 fn1 ·\h"•rhnt l>••'-c p l· r I \C111 ( DA) 

{nr mg:imc~ . 

,!F<H 111nr1::111 ic~ 

11 ' . 11 ""r - r cn11l·:,,hd11, ( PdhCtl·nr rw · F.rr Cclcnn 
l1 r:l · r.,1'l0stirc r1m 1: 

E PC - Cdtrm' 1 Ahsorhrd 
Groun1lw 11 1t r 

(mg/li te r) 

" ; :r .o.i 

.t nxt:10 1 

1 Oo~t/E,.·tn t 

I 
jmg-c m' /l·,c nc , 

11,,r, .nx 

l (I 0000117 

J 
·- · 

r, • r • ET 
DA ~Kr· (' \\' - -- "CF ., 
ll>\ - Kp x C'W, I I , CF 

r ,. La$ l 1111 c 

f F = Cm1, cr:-1nn Facio, 

0 11 v C are C enter Child 
1111 11k t - · 1 -i~;u rrt ; C•nctr 

(m2Hq:,-1hy) Quotit nl I lfok 
(Ne) (Cu) 

Otr m11I f ont1ct of 
Gr oun w1ltr 

1 Nol Ap liublt 
I fn r rhy Cart: Ctnltr C hil1l , 

I I 
I 

• (de~ is the cooccn1ra1ion ofchmcical :l\' :ti lablc fo rdcnnal absorption :ifl c r :iccouno!'l ng fo r pa n ,uomng hcl\,ecn 1hc :rn and ,,:11c1 in the shcmcr ll1c calculation of \dcnn is <:hm,n in Table R-6 

Equa11on for H:llard Quotient .,, Chronic Dai l~ ln1ak..: (Ncl/Rcf..:r..:ncc Do-:c 

Equation fo r C:incc , Risk == Chronic 0:ii l~ Intake (C:ir) '!. Slope Factor 

Day C are Center Adult 
lnf;-k~ - I H;z;~d i- · C an ctr 

(m2/k~-d •y ) _ Quolitnt Risk 
INc-) I (Car) 

Dc-rm•I Clntacl of 
G roun ,uttr 

Nol Ap liublt 

r•• D,y Cm enter Adul 

1:11,• ,., ,1 

hgclof l 
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TABLE 8 -8 
CALCULATION OF INTAKE AND RISK FROM INHALATION OF GROUNDWATER (while Showering) 

REASONABLE MAXIMUM EXPOSURE (RME) 

r, \r,it\r,n:,ieru\,cneea\pri,on\rislrtabt\scad4J\inhgw wk4 

Completion Report - Mini Risk Assessment - SEAD-43, 56, 69 
Seneca Army Depot Activity 

Based on a lack of toxi c ity data (i .e. inhalation RfDs and carcinogenic s lope factors 

for the analytes detected) risks from this pathway were not quantified. 

12tn1 '' ''' 
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SENECA - SIX AREAS OF CONCE RN FINAL COM PLETION REPORT 

Table C-1 

Table C-2 

Table C-3 

Table C-4 

Table C-5 

Table C-6 

Table C-7 

Table C-8 

APPENDIX C 
RISK TABLES - SEAD-44A 

Ambient Air Exposure Point Concentrations 

Calculation of Intake and Ri sk from the Inhalation of Dust in Ambient Air 

Calculation of Intake and Risk from the Ingestion of Soil 

Calculation of Absorbed Dose and Risk from Dermal Contact to Soil 

Calculation of Intake and Risk from the Ingestion of Groundwater 

Calculation of Air Concentration in Shower from Volatilization of 

Groundwater 

Calculation of Intake and Risk from Dermal Contact to Groundwater 

(while Showering) 

Calculation of Intake and Risk from Inhalation of Groundwater (while 

Showering) 

p :\pi t\projects\seneca\pri son\sect ions\ti na l\app n y. doc April 200 1 
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TABLE C-1 
AMBIENT AIR EXPOSURE POINT CONCENTRATIONS 

Completion Report - Mini Risk Assessment - SEAD-44A 
Seneca Army Depot Activit}· 

Equation for Air EPC from Surface Soil (mg/m') = CS,u,1 x PM10 x CF 

Variables; 
CSsun = Chemical Concentration in Surface Soil, from EPC data (mg/kg) 
PM 10 = Average Measured PM 10 Concentration = 17 ug/m' 

CF= Conversion Factor= I E-9 kg/ug 

!,Equation for Air EPC from Total Soils {mg/m'} = CS,o, x PM,o x CF 

1:~ 
l!CS,o, = Chemical Concentration in Total Soils. from EPC data (mg/kg) 
, PM,o = PM,o Concentration Calculated for Construction Worker= 340 ug/m' 
jicF = Conversion Factor= I E-9 kg/ug 

12/07/99 

Analytc 

EPC Data for 
Surface Soil 

EPC Data for 
Total Soils 

Ca lculated Air EPC 
Surface Soil 

Calculated Air EPC 
Total Soils 

Volat ile Organics 
I. 1.2.2-Tetrachloroethane 
Butanone, 2• 
2-Hexanone 
4-Methyl-2-Pentanone 
Acetone 
Toluene 

Semi\'o latile Organics 
2-Methylnaphthalene 
4-Methylphenol 
Acenaphthene 
Acenaphthylene -
Anthracene 
Benzo(a}anthracene 
Benzo( a }pyrene 
Benzo(b)0uoranthene 
Benzo(g.h.i}pm·lene 
Benzo( k }Ouoranthene 
Carbazole 
Chrvsene 
01-n-butvl phtha late 
Dibenz(a.h )anthracene 
Dibenzofuran 
Fluoranthene 
Fluorene 
Hexachlorobe nzene 
lndeno( 1.2.3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 
bi s(2-Ethy I hex yl )phtha I ate 

Pesticides 
4,4'-DDE 
4.4'-DDT 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endrin 
Endrin aldehyde 
Endrin ketone 
Heptachlor epoxide 

Nitroaroma tics 
2.4.6-Trinitro toluene 

l\letals 
Cadmium 
Copper 
Lead 
Potassium 
Se lenium 
Z111c 

.. 

- --

(mg/kg) 

2.80E-02 

2.00E-01 

2.50E-01 

5.60E-02 
4.90E-02 
4.30£-02 

5.20£-02 

5.30E-02 
5.JOE-02 

l.50E-01 

2.60E-02 

1.20E-01 
UOE-0 I 
1.40E-02 

7.00E-02 

I.IOE-0 1 

4.80E-01 
2.06E+Ol 
2.25E+Ol 
1.98E+03 
1.70E+OO 
9.40E~O 1 

:\D = Compound was not detected above the detection limit shown 

p p11 rro.1ects scneca prison n sktahl scad44a a1rcxp1.wk4 

(mg/kg) 

2.00E-03 
2.80E-02 
4.00E-03 
4.00E-03 
2.00E-01 
I .OOE-03 

LSOE-01 
2.50E-01 
3.80E-01 
7.20E-02 . 
6.40E-O I 
9.90E-0I 
1.IOE+OO 
LIOE+OO 
5. IOE-01 
I.IOE+OO 
3.70E-01 -
I .20E+OO 
5.30E-02 
l .60E-0 1 
2.80E-O 1 
2.40E+OO 
4. IOE-01 
3.60E-02 
4.90E-OI 
3.30E-OI 
2. IOE+OO 
2.00E+OO 
9.40E-OI 

3. IOE-03 
5.60E-03 
7.00E-02 
5.40E-03 
2.80E-03 
3.50E-03 
4.50E-03 
5.20E-03 
l .20E-03 

l.lOE-01 

4.80E-01 
2.90E+OI 
2.49E+O 1 
2.53E+03 
1.70E+OO 
1 15E-02 

(m g/m') 

4.76E-IO 

3.40E-09 

4.25E-09 

9 .5 2E-10 
8.33E-10 
7,31£- 10 

8.84E- I 0 

9.0lE-10 
9.0lE- 10 

2.55E-09 

4.42E-IO 

2 .04E-09 
2.04E-09 
9.18£-10 

l.19E-09 

l.87E-09 

8. 16E-09 
3.50E-07 
3.83E-07 
3.37E-05 
2.89E-08 
1.60E-06 

(mg/m') 

6.80E-10 
9.52E-09 
l.36E-09 
l.36E-09 
6.80E-08 
3.40E-IO 

5. IOE-08 
8.50E-08 
l.29E-07 
2.45£-08 
2. 18£-07 
3.37E-07 
3.74E-07 
3.74£-07 
1.73£-07 
3.74£-07 
I .26E-07 
4.08E-07 
l.80E-08 
5.44E-08 
9.52E-08 
8.16£-07 
1.39£-07 
I .22E-08 
l.67E-07 
1.12£-07 
7.14£-07 
6.80£-07 
3.20E-07 

l.05E-09 
1.90E-09 
2 .38E-08 
1.84£-09 
9 .52£-10 
1.19£-09 
1.53£-09 
l.77E-09 
4.08£-10 

3.74E-08 

I .63E-07 
9 .86E-06 
8.47E-06 
8.60E-04 
5.78E-07 
3.91 E-05 
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TABLE C-2 
CALCULATION OF INTAKE AND RISK FROM INHALATION OF DUST IN AMBIENT AIR 

REASONABLE MAXIMUM EXPOSURE (RME) 
Completion Report · Mini Risk Aneu menl - SEAD-44A 

CA-..!R.tlE..tlll 
BW,AT 

~ci;ihlc.sJ.A.swnuuwru...foLf.~,h.B&c.cRlo.u[U.iuc.d..luhcJlaruun.). 

Seneca Army Depo(Activif)· 

(A • Chemical Concentrat ion in Air . Calcul;itcd from Air EPC D:ata ED • Exposurt Duration 

Equa tion for H:17...ird Quotient • Chronic Dail~ lnial,.:c (Nc)/Rcfcrcncc Dose 

Equation for Cancer Rid, • Chronic Dail~ Inta ke (Ur) ,c Slope Factor 

1207V'I 

IR • lnh:il:ation R...itc SW • Bod~"':cight_ 

~=••<@c----------------1!.!.:..:l~!.l!!!lb!,!!!l,l, ___ ----------------------- ---------1 
lnh•l ■ t ion C are. Slope AirEPC• from Ail"EPC• from Prisooer Inmate Prison Work.tr 

Anal,1 c RID JnhaJalion Surface Soil Total s.~il• Intake Huud Cancer Intake ! Huar d 
~ g-da,·) Quotient Risk ..-<.!!t1l~Ji:•da,·} I Quotimt 

m A~-da,) (mg,Ag-da,·}• I (mg/m' N, Cu N, Cu 

Vfllatilc Organio 
1.1 .2.2-TctnchlorocUlane NA 2.0E-01 6 .I0E-10 

Butanone . 2- 2 9E-0I NA 4 76E- I0 9.52E-O'J 1 0JE-10 4E- 10 J 7JE-11 IE- 10 
2-Hc,-;anone l.36E-O'J 
4-Meth~ 1-2-Penl.3hone 2 JE-112 NA l .)6E-09 

Aee1o ne NA NA 3 ◄ IIE-09 6 !0E-011 

Toluene I IE-111 NA ) ◄ 0E-1 0 
Semi\ ol•1ilc OrJ!,anic~ 
2-Meth~ ln:aph th:alcnc 'A NA ~ IOE-011 

-I-Meth~ lphcn ol \: A NA 4 2~E- U'J II 50E-Ull 
Acen:aphthene SA NA I 29E-07 

Acenaphth~ lcne SA :,,./A 2 45E-0II 
Anlhr.,cenc N . .\ NA 2 l!E-07 
Bcn;,o( a ).l nthraccne "·" t-:A 1) 52E-I0 J J7E-07 
Bcn1;o(a )p~rcnc 1'A NA 1133E- I0 374E-07 
Bcn,o<b)OuoranUlenc NA NA 7 J IE- 10 J 74[-07 

Bcn1.o(g.h.i)pc~ lcne NA NA .. I 73E-07 
Bcnz.o(k,Ooor-anlhcnc NA NA 8.84[- JU 3 .74E-0 7 i C1rbuolc NA NA 1.26E-07 
(h~ senc '.'.A !'\A IJ 0 IE- 111 4 0IIE-0 7 

Di-n-butylph1h:ala1c S.\ N.-\ 901[-IU I II0 E-011 
Dibcn1.( a.h ):a nthr.1ccnc KA NA ~ 44E-0X 
Dibcn,o rur:an " \! . .\ 9 52E-0ll 
Fluoranthcne :'\ -\ KA.. 2 ~5E-0IJ II 16E-07 

Fluorene 1'A t-:A I J CJ E, 07 

HeuchlorobcnL.cnc '-.;A I C.E-011 I 22E- 0II 
lndcno( 1.2.3 -cd 1pyrenc 'A ~A 4 41[ -1{1 I 67 E- 117 

K:aphUl :a lcnc II <,E-U◄ t-:A I 12E-0i 

Phcn:an threnc !'\A NA 2 ()..l[.OI) 7 l4E-117 

Pnenc 1':A t-:A 2 IJ..l[.f )'IJ (, X0E-07 

b1 sl 2-Eth, lhcx~ 1 lphlh .il.:m " SA 'J IIIE-1 11 3 20 E- o7 

Pt·~ticidc, 
0.4'-DDE }\.\ N . .\ 1 0l E- 0'J 
-1 .-1·-oor SA 3 4 E-0l I 90 E-D'J 

Dic ldrin t,;A I 6[-1-(JI 1 19E-IJ'J 2 JIIE-0S 11 ll6 E-11 I E-O'J 3 JJE- 1 I 
Endosulfon I N.A.. NA l .84E-09 

Endosu lfo n 11 1'-A NA 9 5lE-10 
Endrin NA NA 1.19E-O'J 
Endrin aldehyde NA NA l.5JE--09 
Endrin l.etone t-:A NA 1.77E-O'J 
Hcpt:1chlor cpo,idc NA 9 I E+-00 4 .0KE-1 0 

Nitroaromatio 
2.4.6 -Trinitroto luenc NA NA 1 l?E-09 3.?<E--0! 

Mt1•h 
( :idmium NA 6 3E+H11 • IGE-O'J 1.GJE-07 6 0ll[-111 4[-09 2 28E-I 0 

Copper NA NA J .50E-07 9 .16E-06 

Lcod t-:A NA 3 .UE-07 l.47E-06 

Pol..lnium t-:A NA J .J7E-05 R.60E,O. 
Se lenium NA NA 2.!?E-011 5.711E-07 

Zinc t-:A NA I 60E- 06 3 IJ I E-05 

Tota l Hazard _91JOliw and Cancrr Risk : ____ - -------------------~~~---=~- ---4E- 10 ~E-09 IE-10 

Note Cells in this l..lblc "ere intent1o~all~ lcf1 bl:anl. due to a l:ad, of 10,icu~ d:al.l 
• Sec T .iblc C- 1 for calculation of Air EPC 
r-.'A • lnfo m1.::i 1ion nol ;i,:a il:ablc 

CA • 
'JR • 
EF • 

•ED • 
IBW • 

AT(Ncl • 
AT( Car) • 

Auumpcion1 fo r Pri•onu Inmate 
EPC Surface Onl~ 

I~ 2 m)/da~ 
)Ci~ d.3~·sf~ car 

24 \e.l~ 
70 ~g 

R760 da~s 
2~~~u da\S 

Anumplions for Prison Worker 
CA • EPC Surface On\~ 
JR • & mJ/da~ 
EF • 250 days/year 
ED • 25 yc.i rs 
BW • 70 kg 
AT (Ne) c 9125 days 
AT(Car) • 25550 da,, 

Cancer 
Risk 

5E-I0 

JE--09 

lE-09 



n 

0 

I 



TABLE C-2 
CA LCULATION OF INTAKE AND RISK FROM lliHALATION OF DUST IN AMBIE1"T AIR 

REASONABLE MAXIM1JM EXPOSUl'.E (RME) 
Compltlion Rrport - Mini Rhk Asseumtnl - SEAD-,UA 

C.>bJILL£LtlD 
BW,AT 

Stntca Army Drpol Acli vi ly 

Equation for Hu.ird Quo1icn1 .. Chronic D~il~ Intake (Nc)/Rcfcrcncc Dose 

\ ·:ir1:ibJtUAnump11onsJor_Eo1ch fl cc cptor_.irc L1md~u h_c Bo.11001.J 
C.i\ • Chcnuc:il Concentration in Air. C:ikul:itcd (rom Air EPC D:11.:i ED • [,;po1urc Duration 

8W • Bod~"l\cight 
Equ11ion for Ca ncer RisL. • Chron ic D.iil~ Intake (Car) x Slope Factor 

IR .. lnh:i lation Rate 

12 07<N 

EF -~ bp_pS\l!f.,fKqus,nc~ _,,..ar, . 
______ -!,>J.::,fl,\;m.1riWil!_l!&. ___ .,;__,,,, ______________________________ _r 

------- --------------------------------
An11l~ll' 

, ·nl•tilc Or5?~nio 
l . l .2.2-Tc1r:ichlorocth:inc 
But:inc>nc. 2-
2-Hc,anonc 

.),,cc1on,:
Tolucnc 

Sl·mi\nlatik Orcani<, 
2- ~kth~ ln.Jphth.Jlcnc 
.J-\kth,J phcncil 
Accn.Jphthcnc 
Accnaphlh\lcnc 
.),,nthr.:,::cnc 
Bc n1.01a 1.1nthr:iccnc 
Bc n,ola lp~ rcnc 
Bcn 1.otb 1nuor:in1h.:n c 
Bcn101.g.h.i )pen knc 
Bcn7o<l. 1nuor.i~thcnc 

Chr:icnc 
O1-n-htu~ lphlh:ibtc 
Dihcn1 ta .h 1.1n1h r:i ::c11c 
D1hcn1ofur:in 
Fluor.Jnthcnc 
Fl11C1rcn~ 
l{.:-,achk,robl·n1cnc 
lndcnot 1.L~-cd Jp~ rcn.:
'- a phth.Jknc 
Phcnanthrcnc 
P, rcn, 
b1~1 ~-Eth~ lhe,\ I lphthal:nc 

Pt·,1ici1lt·, 
◄ . -1 --DD E 

.J .-1 '-DDT 
Oacldrm 
Endosull :i n I 
Endosulf:in II 
Endrin 
End rin aldch~ de 
Endri n L.ctonc 
Hcp1:ichlor c po,idc 

Ni1ruarnm•1io 
:? . ◄ .<,-T rin i1ro tolucnc ,, .... , .. ,~ 
C:adnuum 
Copper 
Lc.Jd 
Pot~ssium 
Se lenium 
Zmc 

lnh.11!11t inn Carr. Slope Air [PC• from Air £PC• from 

Rffi Inhalation Surface Soil T ol•I Soib 

1 :;[.1 1~ 

" I IE -111 

'"' " '-' 
" " '-' 
" " ;"-A 

t-.:A 

" " " '-\ 

" , _, 
" " " i. toE -11J 
'A 

'" " 

2 OE-Ill 
NA 

l<A 

" S.),, 
S .l.. 

'A 
l'\A 

"' '-' 
NA 
!\A 

"' !\'.\ 
~ . .\ 
:,..:.),, ,_, 
!\A 

" I t,E~w , 

" ~.\ 

!\A 

" " 
'A 

:, -I E-nl 
I <,[ -4-(IJ 

'A 
r,.;.l,, 
~A 
S.l.. 
NA 

CJ IE-4-(lO 

NA 

c, JE +no 
l<A 
1'A 
1'A 

' A 
1'.'A 

-l 76E-IO 

'J ~1E-l o 
ND E-1 11 
7 31E-I U 

RUE-JO 

'J II IE-111 
'J 111 E-l t1 

2 O..I E-tl'J 
:? 11-l[-U'} 

'J IIIE - J1 1 

I l'JE -O'J 

I R7E-O'J 

R 16[-UIJ 
3 50E-07 
3 RJE -117 
3 37E-O~ 
2 R'JE-01' 
I Ml [ -11(, 

6 ROE- JO 
9 52[-09 
l JGE-tYJ 
I J<,E-O'J 
h ROE-OR 
J 4UE-JIJ 

~ 111[-IIR 
X ~11[ -IIR 

I 2?E-117 
2 45E- OR 
2 IR E-117 
} J7E -11 7 
} 74[ -07 
::; 74E-u7 
l .7JE-07 
3 7'[-07 
I :c,E -07 
4 llR[-11 7 
I IW[ . IJR 

~ -1-IE -UJ.: 
') .~2[ -111' 
R H,E-ll7 
I }'JE-lli 
I 22E-Ol< 
I 67£ -117 
I 12E-Oi 
7 l-lE-07 
<, RIIE-07 
J 2UE -07 

I O~[-O'J 
I CJO[.fl'J 
2 )RE-OR 
I 114 [ -0'J 

CJ 52E -1 0 
1.19E-O'J 
l .~3E-tl'J 
I 77E-O? 
4 OIIE- 10 

3 7-lE-0R 

I C,J E- 07 
9 R<,E-oo 
1147[-11(, 
1160[-0-1 
~ 711E-ll7 
3 'JI E-U~ 

Conllruction Worktr 
lntakr 

~ g-da,·) 
(Ne) 

1 24E-lfl 
I 77E- 1 I 
I 77E- 11 

4 43E-12 

I -l hE -O'J 

Cu 

1.27[-13 

2 5JE- I J 

:l ~4E-B 
4 HE- 12 

7 59E-l-1 

3 O-lE-11 

Hazard 
Quotir nl 

4E-JO 

RE- Ill 

4E-1 I 

2[-11(, 

l[-06 

Cancer 
Rid, 

JE- 14 

IE- 13 
7[-11 

7E-IJ 

2E-l11 

J[-10 
AJ~u mpt io ns for Con~truction V."orkl·r 

CA • EPC Surface and Sub-Surface 
JR = 10.4 m)lda~ 
EF "' 32 d:i y1fyc:i1 
ED s I ,cars 
8\\' • 70 i.g 
AT (Ncl "' J(,~ d:i~s 

Day Can Ct:nler Child 
lnt•ke 

(me{kg-dn) 
Ne Car 

Hazard 
Quot~t 

Cuiur 
Risk 

R <,9E -1 I JE- 10 

CA • 
IR • 
EF • 
ED • 

I R6E-1 I JE-10 

l.2RE- 10 

J[-10 1£,-09 
Auumru ion~ for Da~ Carr Crnttr Child 

EPC Surf1cc Onl~ 

6 \ 'Cars 

;'\.otc c"clb ;~ 1111 ~ 1.1blc \• ere m1cnt10n:ilh left bl:inL. du c- 10 a- 1:icL. of ~,~c 11, d:il.J 

______ -'\_IJ.{a rl"' ____ 1~~ ~tl~~ __ 

BW • 
AT(Nc) " 

______ AU~,. 

15 i.g 
2 190 d:i ~s 

2555 0 d.J \S 

• Sec T:ibk C'-1 for c:i lcu1:i11on or i\11 EP( · 
l'- .),, • lnfom1:i11on not .J \::t1bbk 



n 

0 



TABLE C-2 
CALCULATION OF INTAKI: AND RISK FROM INHALATION OF DUST IN AMBIENT AIR 

REASONABLE MAXIMUM EXPOSURE (RME) 

BW,AT 

\ ;u1.iblcsJAssumpt1on s rQLE.ich .. Rcc~p.1QUr.c..,Lu.tc.d.$Ub.LikU1o.m) 
CA" Chcmic:il Conccn1r.111on in Air . Ulcublcd from Air EPC Dau 
IR c lnh:ilat1on R.1tc 

EF = E,po_su!5.ll!.9ucnc~--=- _ ..,'-·· 

Complt1ion Rtporl - Mini Risk Aucssmtnt • SEAD-44A 
Scntc• Army Dcpol Aclivit)· 

ED • E'\:posurc Dura1ion 
BW • Bodyweight 

..Jim~ 

Equ:ition for Hv.ard Ouo1icn1 • Chronic Dail~ lntaL.c (Nc)/Rcfcrcncc Dose 

Equ.1tion for Cancer Risi, s Chrome Daily lntaL:c (Ca r) x Slope: fac1or 

1201¥,1 

- -- -- - -- 1;;;1~1-io- •--C::-,- ,-, .--:Sclo_r><_ A--:;-, ::-EP::-C::-,--:rc-,_--A- ;c-, c:E::-PC::--• r=-,.- m-------::D::-1-v""c::-.,..-,:C,-ea- ,-,,- A-,--,du--:I-I ____________ __________ _ 

Rm Inh alation Surface Soil Total Soils Intake Hazard Cancer 
Ri.d .: 

Vnh,1ilc Or1?1&nio 
1. 1.2.2-T c1rachloroc1h;inc 
But:anonc. 2-
1- Hc,anonc 
J-\1cth~l-2-Pcntanri:,c 
.\cctonc 
Tcilucnc 

!-it"mh11l:1tik Dreamt , 
2-~1cth ~ ln:iphthalcnc 
J-~lc111'1phcn ol 
.-\ccn:iph1hcn c 
.-\ccnaphth~ lcnc 

Ben1.ol a 1an1luaccnc 
Bcn101a1r\ rene 
8c,1101b1riuoranlhcnc 
Bcn.1.o{g.h.i ~ ·lcnc 
Bcn,o(L. 1nuor.1n 1hcne 
C:irba,ok 
Chf"_\5COC 
01-n-but~ lphthalate 
01b..:-n11a.h1anthr:i ccnc 
01bcn1ofur:in 
Fl11oran1hcnc 
Fluorcnc 
HC\achl01obcn1cnc 
lndcnof l .:! .J -cdJp,rcm:
,aphtha lcnc 
Phcnanthrenc 
hrcnc 
h1!-1 !-Eth~ lhe" I 1phth:il:i1c 

Pci11c1dc ~ 
J.J"-00[ 
-H '-O DT 
O,cldrin 
Endo!tullan I 
Endosulf:in II 
Endnn 
Endrin aldch~dc 
Endr1n L.ctonc 
Heptac hlor cpo,idc 

~itrnan,matic,. 
2 J .l,-Trinitrotolucnc 

"h-t;1h 
C:id1111um 
Copper 
Lc,d 
Pota ssium 
Sclcn11fln 
Z,nc 

1'A 
:! 'JE-11 1 

l ~E-111 
!'\.-\ 

I IE-111 

'.'--\ 

'-' 
'-' 
S°.-\ 

" ' A 
'" S.-\ 
NA 
!\'.A 

' ·' 1".-\ 
:,.__.\ 

\ .-\ 

~-' 
" " " '-' 

>,:f,E-IIJ 

'-' 
" ,-_, 

2 IIE-HI 
1"A 

~-' 
J 4E-11l 
I <,E-ilJ 

!',; _-\ 

NA 
NA 
~A 
!--IA 

'J IE ... Oti 

(, JE-iKI 
NA 
NA 
NA 
Ne 
1'A 

4 76E- lil 

J 40E-O'J 

4 25E-o•J 

'J !ilE-111 
R JJE-111 
7.J IE-111 

X UE-10 

'J.OIE -W 

9 IHE-111 

.i J 2E-lo 

l UJ E-O'J 
l IIJ[.O'J 

'J IRE-ltt 

I l'Jf-O<J 

I R7E-O'J 

R 16E-O'J 
3 ~OE-117 
3.Jl:tE-07 
J 37E-11~ 
2 R'JE-llR 
I l,UE-06 

(mg/1,:.g-da,:}____ Quo1icn1 
(mgl'!!J, ___ ___,,(Nc,,'<,,_) __ __ci.sC~•u' ________ _ 

6 R0E- 10 
'J 52E-U'J 
I J6E-O? 
I 36E-f)fJ 
6 ROE-OR 
J 40E-I O 

~ IOE-01! 
R !illE-111! 
I l?E-07 
l 4lE-UR 
2 IRE-07 
J JlE-07 
3 74E- 07 
J 7-tE-117 
1.7JE-07 
3 74E-07 
I 26£-117 
4 URE-117 
I IWE-111! 
~ 44E-U>: 
'J !i2E-UR 
R l 6E-n7 
IJIJE. Ui 
I 11E-fll
l l,7f-lli 
I 12E -117 
7 14 £-117 

<, IWE-ni 
3 lOE-lli 

I ll!iE-O'J 
I 'JUE-O'J 
:! JR E-OR 
I R4E-l)fJ 
') ~l E-J o 
I l'JE-U'J 
I D E-l)fJ 
I 77E-!)fJ 
◄ ORE - In 

3 74E-U R 

I <,)£-07 
'J 116E-O<, 
II 47E-O<, 
1160£-04 
5 ?RE-07 
J 9 1 E-o~ 

3 7)£. J I IE-Ill 

J JJE-11 

2 lRE-JO IE-U'J 

Tota l 11:nar-d Quotirnt and Cancrr Risk: ________________ _________ _,_l .ecE:.,·l_e0 __ 2E-09 
A~~umfllions forDa~· C arc Ccnlcr Aduh 

CA • EPC Surface Onl~ 
IR • II n1 J fd.1~ 
EF '"' Bo d.1~ s/vear 
ED • 2~ ~cars 
SW '"' 70 L.g 
AT(Nc )• 'Jl2~ da\ S 

_ AT (Ca0'"' ___ _ 15~50 _d:;i ~~ 
\.Ne ( ells 1n 1h1s 1abk ,1 c rc m1 cn1 ionalh lc(t bbnL. due 10 :;i lacL. or 10,1c 11, d.11:i 
• Sec T.1blc C-1 for calcubuon ol Air EPC · 
:,...A • lnfon11at1on no1 a1ailabk 

·--· --- ---- --------

J>.,., .. 11 
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TABLE C•J 
CALCULATION OF INTAKE AND RISK FROM THE INGESTION OF SOIL 

REASONABLE MAXIMUM EXPOSURE (RME) 
Completion Report • Mini Risk Alses1men1 • SEAD 44A 

'l.irii1hJcUAnurupUQru.fQLf.i1 ch_ Rc.t.tPl(ll .. JR.LiSLc.d..JuhulgnQJll)_ 

Sen«a Army Depot Activity 

cs :dR X CF X Fl X EE X ED 
BWxAT 

CS• Chemical Conccntr.llion in Soil. C:ilcul:ucd from Soil EPC D:ii.i EF • Eltposurc Frcqucnc~ 
IR • lnKcs1ion R:i1c ED • fa:posurc Duration 

Equation for Huard Quotient • Chron ic Daily lnulc (Nc)/Rcfcrcncc Dose 

Equation for Cancer RisL • Chronic Dail~ Int.ale (Car) :it Slope Factor 

CF • Con, ersion F:ic1or BW • Bodyw~ight . 

FJ .. ~ __ fuKli2Afil,lcn,.5c~!b=-------------"""..;;.""'""""""""'"---------------------------------.d 
Oral 
Rm 

Care. Slope 
Oral 

EPC 
Surface Soil 

EPCfrom 
Total Soils 

Prison Inmate 
Intake Huard Cancer Int a kl' 

(mr/kc-dn) Quotient Rid.: __________J__mglkc-dn) 

Prison Worker 
Huard 

Quotitflt 
I Cancer 

Risk 
_________ (~~!!~·m~~•ll-~g~-d=•-'~)·1~-<m_g~ll--g)~-~<=m-gll-~g-l ___ (~N-'c~l ---~<C~•~d~----------~<N~•c~>--~ <=C=" ~t-~--------

~•tiJLilr_uni.t:-
1.1.2.2.-Tctnchloroclhane NA 2.0E-01 
But.:inonc. 2- 6 OE-OJ NA 
2-Hex.:inone 
4-Meth ~ 1-2-Pentanone 
Acetone 
Toluene 

Scrnb:.o.111.ikJ> .. runjc~ 
2- ~1cth~ ln:iphth:ilene 
4- Meth~ !phenol 
Accn:iphlhenc 
Acen:iphlh~ lcnc 
Anlhr.icene 
Ben1.01:i ),rnthr:i cenc 
Ben1.o(:1 )p~Tcne 
Bcn,o(b )nuor:inthcnc 
Bcn,o{g.h.i lpcl"'.' lcnc 
Bcnzo(L)fluor.inthcnc 
Cal"Mzolc 
Chr".'scne 
D1-n-but~ lphlh:i l:1 1e 
Dibcnz(:i .h ):i nlhr:icene 
Dibcnzofur:i n 
Fluor:i n1hene 
Fluorenc 
Hcuchlorobc n,eni:
lndcnol I _,2 _:;.cd Ip~ renc 
~ :iphth:ilcne 
Phen:inth renc 
Pnenc 
b;~, 2- Eth~ lhn~ IJph1h:il:11e 

Pl')li~id\.'~fPCB, 
J ,--1 "-DDE 
4A"-DDT 
Dicldnn 
Endosu lf:i n I 
Endosulf:m II 
Endrin 
Endrin :ildCh~di:
Endrin Le1 onc 
Hcpt:1 chlor epo"de 

Nitto1r.onu11tio 
2 . ◄ .h-T rinitrotol uenc 

l\k1als 
C:idmium 
Copper 
Lcod 
Pot:1ssium 
Selenium 
Zinc 

It OE-02 
I OE-0\ 
2 ll[ -01 

4 OE-m 
~ UE-03 
6 IIE-02 

KA 
3 OE-0 1 ,A 

!',;A 
'1 ,6, 

SA 
KA 
NA 
~ .-\ 

I oE-O I 
r,.'. ,-\ 

..I llf-02 
J IIE-02 
S: 11[ -0 ..I 

S.-\ 
2 IIE-02 

I'\'.-\ 
'.l HE-112 
:! IIE-112 

~,-\ 

\ 11[.IJJ 

~ OE-0~ 
<,OE-113 
60E-U'.l 
3 OE-11..1 

NA 
1'.-\ 

I J E-o~ 

~ IJE-OJ 
4 IIE-112 

NA 
KA 

5 OE-11'.-
3 OE-111 

,NA 
NA 
NA 

NA 
KA 
1'A 
KA 
KA 

7 3[-111 
7 )E+<HI 
7 3E-11 1 

P,,..-\ 

7.3E-0l 
2.0E-02 
7 JE.03 

K-\ 
7 3E..-{)(J 

"'' '' r--:.6-
1 6E-OU 
7 Jf .111 

~ .-\ 
7' .6-
N.4 

I ◄ E- 112 

3 ◄ E-111 

3 4E-111 
I 6[-11 1 

NA 
K-\ 
NA 
NA 
NA 

9 I E+OO 

3 OE-02 

NA 
NA 
l"A 
NA 
NA 
NA 

l S0E-02 

l OOE -01 

2 5VE-OI 

~ 60E-02 
4 9UE-02 
4 )IIE-02 

l .20E-0l 

~ JIIE -112 
5 JOE-02 

I 20E-Ul 
I 2UE-Ol 
~ 40£-02 

7.DOE-02 

1. IOE-0 1 

4 ROE-0 1 
l 06[ ..{)I 
l .HE--01 
l.98[ ,-03 
I 7UE+OO 
9 ◄ OE+ol 

l .OOE-03 
l •0E-02 
4.00E-03 
4 OOE-03 
l .OOE-01 
I OOE-03 

UOE-01 
2 SOE-01 
3 80[-0I 
7.l0E•0l 
6.40£-0 1 
9 90[-01 
I IOE-.-OU 
I IOE-'-00 
5 IOE-01 
1.10[+-0(J 

J .70E-Ol 
I 20E+(Kl 
5 JOE-112 
I 60E-OI 
2 RUE-0 1 
2 40[+(10 
4 IOE-01 
3 l,OE-02 
4 9VE-OI 
3 JOE-01 
2 IOE+(IO 
2 OOE---00 
9 40E-OI 

3. IIJE-03 
5 60E-03 
7 OOE-0l 
l 40[-03 
l KOE-OJ 
3.l0E-03 
O0E-03 
l lOE-03 
I 20E-03 

4 ROE-01 
l 90[,-01 
2 ◄ 9E+ll l 
l .l3E..03 
I 70E+OO 
1.15E'1'{)2 

◄ OOE-OB 

2 86E-07 

3 57£-07 

757E-OII 

2 14 E-117 

I 7\E-07 
7 71£-01, 

I OIIE-07 

l.l7[-07 

6 86E-07 
2 94E-O~ 

2 .◄ 3E- 06 
l . l◄ E-04 

7[-08 

JE-06 

7E-O~ 

2 74E-OR 
2 40E-OR 
2 l l E-011 

2 . .5.5E-OR 

260E-OR 
IIE-07 

~E-uo 

I 27E-U>, 

6[-111, 
2 6J f.lJI! 4E-06 

3 43E-OR lE-03 

5.39E-OR JE-04 

IE-OJ 
7E-1\.4 

5E-04 
4E-O-I 

2E-11ll 
2E-o7 
2E-tlk 

2E-tt'J 

2E-10 

4E-111 

~E-lli 

2E-o•J 

2 . 7◄ E-OR 

I 'J6E-07 

2 4~E-07 

5 19E-OR 

I -1 7E-oi 

I 17E-07 
52RE-m: 

I.ORE-07 

4 70E-07 
2 02[-0~ 

I 6<,E-06 
9.20E-05 

Tolal Hazard Qu.olicnl and Ca n~«~r~Ri~·~•k~·: ______________________ =~--~~- ---5E•03 BE-07 
Auumptions for Pri1on lnmale 

CS • EPC Surface Onl~ cs . 
IR • 100 mg 1oil/d:1~ ,JR. 
CF • IE-06 Lg/mg CF • 
Fl • I unitless Fl • 
EF • 3M d:i~s/~c :i r EF • 
ED • 24 , ·c:irs ED • 
B\\' • 10 Lg BW• 
AT (Ne )• R760 d:i ~s AT (Ne) • 
AT(Car)~ 255~0 d:iq AT ~ .. 

r-:01c Cells in th is 1:ibk ,,ere mten11on:i ll~ left bl:inL due to :i I.id ofto,,crt~ d:11:i 
T ot:i l soils includes surface :ind subsurface soils 
, _.&,a lnfom1:111C1n nOI :i,:111:iblc 

lE-08 

lE-06 

~E-0~ 

I 96E-OK IE-011 
I 71E-flk. l [-07 
I ~OE-OR IE-08 

1.82[-08 IE-09 

1 R~E-OR IE-10 
5E-07 

-I E-11<, 

9 O'JE-U') 7E-O<J 

4E-06 
I R9E-OR 3E-06 JE- 10 

2 4 ~E-OR IE-0~ ◄ E-07 

3 R4f.1 R 2[-04 IE-09 

9E-0.4 
0 j[.O., 

3E-04 
JE-04 

4E•03 6E-07 
Auumptions for Prison WorkC'r 

EPC Surfa ce Onl~ 
100 mg soil/d:i ~ 

JE.06 kg/mg 
I unillc ss 

2~0 da ~slye:ir 
25 , ·car s 
10 Lg 

9125 d:ivs 
255.5 0 da~ s 

llOJV-1 





\'::iri;iblcs_ thssUJ11p1ions.fo[ .E.:lc.h Rcccp101.:irc.Lis1~~1 th.c..B..ouo.r.nJ. 
CS z C'hc m1cal Conccn tr:i1ion in Soil. Calcul::i tcd from Soil EPC Oat.J 
IR.c ln11,cs1ion R..:itc 
CF • Con\crsion F.1c1or 
Fl =:_ Em;J jqn.Jri~cstcd ________ _ 

TABLE C-3 
CA LCULATIOI'° OF INTAKE AND RISK FROM THE I NGESTION OF SOIL 

REASONABLE MAXIMUM EXPOSURE (RME) 
Completion Rrpor1 - Mini Risk Assessment~ SEAD 4'4A 

Seneca Arm )· Depot Attivit~· 

CS...tlR..LCI .,.ELLEu..ED 
BW xAT 

EF = E~posurc Frcqucnc~ 
ED "' Exposure Duration 
BW • Bod~..,,ciihl 
AI "'A\C@KiDK . 

Equation for H:11,;,rd Quo1 icnt c Chrome D:iil~ ]nuke (Nc)/Rcfcrencc Dose 

Equation for C:mccr Risi- : Ch ronic O:ii l~ ln1.Jlc (C:.. r ) x Slop<: F:ictor 

Or11I Care. Slope EPC EPC from Construction Worker Day Cart Ct:nlt:r Child 
Rm Oral Surface Soil Total Soib l ncakc Hazard Cancer lnlakc Hazard 

- --~<m~&il;=·g-da,J Quocicnt Ri~I.. ~ :.g!!)J___ Qun1tffl1 
Canctr 

Riak 
tm,g l_g-.Q~ J __ .l~~~\_)--1 - ~~l__J_~L______v,.i_IJ ____ ~ , ____ _ ~-~_jfuj__l~,-------------i 

\ "nl:itik_O_rcanin 
1. 1.2.2.-Tctr:ich lo rocthanc 
Bm:inonc. 2-
2- Hc~nonc 
J -~ lclh~ 1-2-Pcnian on.'.' 
-\cc1onc 
Toluene 

Scmi,ol:i!ilc Orj!anir, 
~-~lcth~ lo:1ph1halcoc 
J-\kth~lphcn ol 
.-\ cc n:1ph1hcoc 
.-\ccn:iphth~ lcoc 
.-\nlhraccnc 
Bcn10! :11an1hr:1ccnc. 
Bcn10(:1 Ip~ rcnc 
Bcn1orb1nuorJ01hcn c 
Bcn1.o(~.h.i )pc~ lcnc 
Bcnzo<L:)Ouor.inr.hcnc 
C:irb.1,olc 
Chn~cnc 
01-~-but~ lphthala1c 
O1bcnlla.h llnthrlCCn C 
D1bcn1.ofur:111 
Fluoran1hcnc 
Fluorcnc 
Jl..:,achlC1rl•b.:n1cn, 
lndcnoi 1.2.>•cd Ip~ rcnr 
:"\aphtbaknc 
Phcn:inthrcnc 
P,rcnc 
t, ;~, :'-(1h, lhc ,, l1ph1h:ila1c 

Pnti ri tl l·,JPCB, 
J A '-DD E 
J .J '.QDT 
Dicldrin 
Endosulfan I 
Endosu ll"::m II 
Endri n 
Endr in .ildch,dc 
Endrin lcton~ 
HcpLachlor c po'l:1dc 

~i1roaroma1in 
2..-1 .(,. Trini1ro1olucnc 

\k1al.-
(:id1111urn 
Copper 
Lc:id 
Potassium 
~clcnium 
Zmc 

SA 
l, IIE-11 1 

X OE-112 
I oE.tJI 
~ IIE-111 

J 0(-112 
" of. 11 := 
h uE-u] 

1'A 
) OE-111 

"' SA 
-...: .-\ 
S . .\ 
NA 
NA 
KA 

1 oE.oJ 

l'\A 
J 11E-02 
..1 nf.ol 
i,; 11 E.11..1 

' ·' l llE- 112 
:,.._A 

:= oE.1,:• 
:' OE-11 2 

1' .-\ 
~ nE.11..1 
5 nE-11~ 
(, nE -H) 
fl oE.11) 

3 IIE -04 
t,.:A 

I J E-O~ 

~ uf.11.t
-1 IIE-112 

NA 
1'A ~ 

~ OE-It) 
:; oE-11 1 

2 0E-01 
t<A 

S . .\ ,, 
NA 
NA 
NA 

7 3E-OI 
7 )f+(HI 

? 3E-oJ 
SA 

7.J E-Ol 
l OE-Ol 
7 3E-tG 

t<A 
7 JE-1111 

!\'.A 
SA 

"-' ] l,E-, 111 
7 :=E-PI 

"-A 

"' "·' I JE- d:' 

) ➔ E- 111 

3 -I E-oJ 
I (1E~ll 

NA 
NA 
NA 
NA 
NA 

'J. IE ..fill 

:l OE-02 

SA 
KA. 
NA 
NA 
NA 
NA 

2 IWE-02 

2 OOE-0 1 

5 C,OE-o2 
4 'JUE-02 
..1 ;oE.02 

5.lOE-Ol 

~ JuE -112 
5 JOE-o2 

I ~OE-01 

I JOE-Ill 
I lOE-01 
~ 411( -02 

7 OOE-02 

J IOE- 01 

4 llfl.E-01 
2.06E'1"(J I 
l .25E..;>J 
I 91\E+QJ 
I 7UE+{HJ 
9 ◄ OE--< 1 1 

2 OOE-OJ 
2 MOE-02 
4 OOE -03 
4 OOE -03 
21HIE-Ol 
I OOE-03 

I ~OE- OJ 
] ~11f.1!] 

3 IIUE-111 
7.2<1E-02 
(, 4flE -O\ 
'J90E-o) 
I IOb ·OO 
I IUE--< 111 
~ IUE-OJ 
J. IOE--<10 
3 7nE-Ol 
I 2UE...(m 
5 JOE-02 
I <,OE -HI 
2 ROE-ul 
2 41JE-oo 
-I 1/IE-fll 
:; (,u[. f! :' 

J ')ll[-tl] 

3 )OE-Ot 
2 I OE-Oo 
2 IH lE.-ftU 
'J J UE-HI 

3 IOE-0J 
5 UOE-03 
7 OOE-02 
5 4UE-OJ 
2.1lOE-03 
3 50E-O:l 
,U0E-03 
5 20E-03 
I 2llE-03 

I I OE-0 1 

4 ROE-111 
l.90E""11 
2.49E+{] J 
253E+-03 
I 70E-+{)(1 
I 15E+02 

I 6RE-OR 
2 411E-1t1J 
2 40E-O'J 
J 2UE-Oi 
(,OJE-1 11 

•J 112E-O)( 
I :<-rtE-117 
2 2RE-o7 

3 R5E-fl 7 

I 4J E-O(, 
;!J (,E. fP 
21c,1:, .m: 

I •JRE -07 

I 20£.0<, 
.~ (,) E-Ui 

) )7E-1 l'J 
4 21[-IJR 
3 2~£-09 
I 6RE-O'J 
2 I0E-lt'J 

7.21E-JO 

6 61E-OR 

2 R'JE-07 
I 7-IE- 05 

I 02E-0c, 
69 1E-05 

I 72E-1 I 

3 4-1£-11 

R ~fl[.t t'J 

9 -1 5[-0'J 
') 45[-0') 

9,45£-09 
3 IR[-lt'J 
l 0JE-m: 

1:;1£.o•J 

3 111)[.J• I 

-1 21E- 11•J 

2 (1(,E-l l 
4 RIE-11 
6 fllE-1 11 

I 113£-11 

9 4~E- IIJ 

3E-0R 

JE.m: 
1(-11(, 

3E-ll'J 

2E- m, 
JE -115 
4(.11!, 

IE- llf, 

JE.11 7 

l E-o~ 

7E-U<, 
RE-UJ 
~E-07 
JE-07 
7£-0(, 

IE -114 

2E-OJ 
2E-11-I 

JE-12 

<,E-tl'J 
7E -o>. 
7E- n•J 

7E-IO 
(,E.J I 
RE-11 

1[-llli 

JE-1 11 

'JE-1 2 
2E -11 
IE-<t>. 

9E-1 l 

JE-11 

I >DE-m, 

I ]OE- Ill, 
J •J:=E .u· 

1 OOE-0(, 

-I )KE-Ill, 
I IIKE-0-1 

I 55E-tl~ 
R ~RE-0-1 

-I )XE-WI 
) X-IE- OR 
3 37E-o~ 

4.07E-ml 

~4RE-OR 

R UIE-OR 

◄ E-07 

2E-05 

~E-IJJ 

~E-OCi 

JE-11~ 

4[-0~ 
2E-O~ 

IE-02 

lE-03 

9E-03 
SE-OJ 

JE-03 
JE-03 

JE-08 
JE-07 
lE-08 

lE-09 

JE-10 

IE-08 

6[- 10 

9E-07 

JE-09 

Tota l Haur_d.Quotie_nl a_nd C 11nc~ _Risk: __ _ --------------------~J~E~-=03 _ JE-07 JE-02 IE-06 
AHumptiom for Con~1ruction w~;;----- --- ---- Auumpliom fore D•~· Car<' Ccntu Child ' 

AT(Ncl= 

!'-ntc Ce ll s in this table "ere 1n1cn11on:ill, ic-r; b1~duc~ ~~ ~ o r10,1c1i~ dala--
TotJl soi l~ mcludcs su rface and subsurfac~ soil ~ · 
-...:A .. lnrorm:JII Cl n no1 :1,:111Jblc 

EPC Tot.JI Soils CS "' EPC Surface Ont~ 
-I X0 mg s01lfda~ 

I E-06 lg/mg 
1 un illcss 

I ,c:irs 
711 i.g 

3<,c. da~ s 

JR "' 
CF · 
Fl • 
EF • 
ED • 
B\\' : 

AT !Nd"' 
- ~ .. Ll(:irJ"' __ 

200 mg wil/day 
I E-06 L:g /mg 

I unitlcss 
250 days/y c:ir 

(, \'C3TS 

15 i.g 
2190 da ys 

2~5~0 da, s 



n 

0 



TABLE C-J 
CALCULATION OF INTAKE AND RISI( FROM me INGESTION OF SOIL 

REASONABLE MAXIMUM EXPOSURE (RMI:) 
Completion Report - Mini Ri1k Ann1men1 - SEAD -1-tA 

\' .1ri.1blcsJAss ump1Jons (or_f.ich .. Rcccp1ourc__Lis1e..d.,u.lbc_Bouo.m). 

CS :s IR :s CF :s Fl ,; FF :s ED 
BWxAT 

CS • Chc:mic;il Conc:c:ntr.ioon m S0 11 . C:il cu l;i1cd rrom So il EPC D:il.l EF • faposurc Frequent~ 
IR • Ingestion RJ1c: ED • Exposure Duration 
CF • ConH:nion F:ic1or BW • Bod~-w~ ighl . 

Stnec.1 Army Depol Acliviry 

Equation for Ha.r..ard Quoticnl • Chron ic D.iily lnt.t~c (Nc)/Rcrerc:nc.e Dose 

Equ:ition for Cancer Ri d.: • Chronic Dail~ lnt.tl.c (Car) x Slope F,cwr 

121)7'9<1 

Fl _•Jr;ic~~cd -=-= ..,,.. -~· ___ -_-_-_-_-_--:-:----_-:::- --_-_ ... _!!a_!._.::::~-:!,l;:-~-~-™_ll_.!:::~-:!!!:-".----_-_--:_-_-_-_-_-_-_-_-_-_--:~-----:-::--_-:_--::-:_-_-_-_-.,---,--:---_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_.J 
Onl 
RfD 

Care. Slorc 
Onl 

EPC 
Surface Soil 

[PC from 
Tocal Soill 

Day Care Cealt.r Aduh 

\ ' ol111jld)IEJ: D.i C~ 
1. 1.2.2.-Tclr.ichlorocth:inc 
Bu1:inone . 2-
2-Hc,annnc 
J-M c1 h~l-2-Pcn1:inonr 
.->,,cc1nn c 
Tolu ene 

Sl·mi , 11latik Orfanic, 
2-~kth~ ln3ph1h :i lcnc 
J-\kth~lphcnol 
~rcn3phthcnc 
~ccnJphth~ lcnc
~n1hrJc-cnc
Bcn,nlJ)Jnthr:icc nc 
Bcn/O(J)P\TCOC 
Bcn,n(b 1nuorJn1hcnc 
Bcn✓.o(g .h . 1 )pc0, lcnc 
Bcn1.o(I,; )nuor.inthenc: 
\J rh:itolc 
Ch~senc 
D1-n-but~ lphth:ibtc 
01hen1IJ .h).1nthr:iccnc
D1bcn1ofor:i n 
FluorJnthcnc 
Fl11C1rcnc 
Hc ,:ichlo rC1bcn1e nc 
lndc nnt 1.2.3-cdtp,rc nc 
':iphlhJlcnc 
Phcn.1n1hrcnc 
P\tenc 
t>;~t ! -E1h, lhc,~ I 1ph1 halJtc 

Pl·~1i ri1k.,/ PCB~ 
J .J '-DDE 
4.J ·.oor 
D1eldr in 
Endosulfon I 
Endosulfon II 
Endrin 
Endrin :ildch~dc 
Endrin l.c1C1nc 
Hepuchlor epo,idc 

T\itro•nnnatio 
2.4.l,-T rin i1ro1olucnc 

,kt11h 
C:id rn ,um 
Copper 
Lc:id 
Po1Jssion1 
Selenium 
Zmc 

NA 
c, nE-111 

K IIE- 112 
I UE-01 
2 nf.11 1 

4 oE-11! 
5 11 E.11!' 
(, 11 E-O! 

'-' 
~ llE-11 1 ~, ~:,,/ A 

l'\A 
NA 
NA 
~ A 

I UE-11 1 
s ~ 
' A 

4 uf.02 
4 ll E-02 
K 11E -n4 

-..;.; 
2 uE-112 

'-' 
; 11E -11! 
2 u[.O! 

"' ~ uE-oJ 
5 UE-05 
,,11E.IIJ 
C, llf.O) 

3 IIE-IIJ 
>'A 

~ ••E-OJ 
J IIE-02 

NA 
1'A 

5 OE-03 
~ IIE-UI 

2 OE-01 
NA 

NA 
SA 
t'A 
)'-;A'!W' 

"' 7 J E-111 
7 JE---1 11 1 
7 JE-0 1 

!'\.~ 
7.JE--02 
] 0E-02 
7 3E-UJ 

l'A 
7 ~E +-(111 

" l',. :\ 

K~ 
I hE-oo 
i ! E-111 

S . .\ 
~A 
>..: • .\ 

I 4E-d! 

3 4E-O I 
J 4E-UI 
I 6E+f1I 

l'A 
?-:A 
l'A 
l'A 
l'A 

IJ IE+OU 

3 0E-02 

2 KOE -02 

1 OOE -01 

1 ~IIE-111 

~ C,OE- 02 
4 90E-U2 
·UUE-02 

HOE--02 

~ )IIE-02 
~ )OE-02 

I ~OE-11 1 

I 211E-Ul 
I lOE-01 
~ J UE -II! 

7 OOE-02 

I IUE-0 1 

4 KIIE-tll 
2 06E-'<ll 
2.2l E+-O I 
l.9RE+03 
I 70E--OO 
lJ 40E-0 1 

2 OOE-03 
1 ROE-02 
◄ OO E-03 
4 OOE-OJ 
2 OO E-fl l 
I OUE-03 

1 l0E-Ul 
2 ~OE-01 
3 KOE-01 
7.lOE-02 
6 40E -OI 
9 90E-0 I 
I IOE+O<l 
I IUE---00 
l IOE-U I 
I. IOE+-00 
3 70E-OI 
I 20E+fHI 
l JOE-02 
I 611E-0t 
2 RUE-OJ 
2 40E--iKI 
4 IOE-111 
J 6UE -t1! 
4 'JOE -111 
3 )IIE-01 
2 IUE+OO 

2 OOE+OO 
1J J UE- HI 

3 IOE-113 
5 60E·ll3 
7 OOE-02 
S 40E-OJ 
2 KOE-03 
3.SOE-03 
<.lOE-03 
l 20E-03 
1.20[-03 

l.l OE-01 

◄ . KOE-11 1 
2.9f1E+OI 
2 ◄9E+<II 
2.l3 E-'<l3 
I 70E-+-OO 
I l~E-+-01 

2 74E-OI! 

1%E-n7 

2 4~E -117 

~ l 'JE -011 

I 47E -H7 

I 17E-fl 7 
~ 2Rf -OK 

◄ 70E-07 
l 02E-Ul 

1.66[-0G 
9 20E-05 

lnt,kc 

I %E- OX 
.. I 7JE-OII 

I 5UE-OII 

1.12[--0X ' 
I ll~E-OR 

I ll'JE- 011 

3J14E-OR 

lE-OC, 

5E- n~ 

~E -117 

4E-U<, 

4E-n<, 
:;f./16 

I E-03 

2E-0-1 

9 [.0., 

5E-0-1 

)[.().I 

)[.().I 

IE-UX 
IE-117 
IE-OK 

IE-09 

IE-Ill 

7E-11'J 

Jf.1 11 

4E-U7 

IE-OCJ 

TotA I Huar~ .Quoti t n l .!!J_<! CAnrt r R~ ___ ----~------ -----------__:,4e,Ec,-0:,:3 ___ 6,cE,c-..:c0:...7 __ 
Auum ptionJ for D•~· Cu c Ctnlcr Adult 

T OIJ I so ils includes su rfa ce :ind subsu rface so il s 
K .\ • lnfom1Juon not 3\:lil:iblc 

CS • 
IR • 
CF• 
.Fl • 
EF • 
ED • 
BW • 
AT (Ne)• 
AT C:ir • 

EPC Surface Onl~ 
100 mg soil/d:i~ 

I E-06 l.g/mg 
I unitlcu 

250 d3ysfyc.u 
2~ , ·c.irs 
70 i_g 

9125 dJ~S 
2~~~0 d3n 



0 



TABLE C-4 
CALCULATION Of ABSORBED DOSE AND RISK FROM DERMAL CONTACT TO SOIL 

REASONABLE MAXIMUM EXPOSURE (RM[) 
Completion Report - Mini Risk Assessment - SEAD 44A 

Seneca Army Depot Acth·ity 

~----""'cs"""-"-""c""'E ,""'s""'A =, A""E=, A""'e""s =, """u""',""'rn"". ============-========== ====. 
BWx AT Equation for Haurd Quotient "' Chronic Daily Intake (Nc)/Refcrence Dose 

\'~nablcsJ6ss.ucru,1i.onsior_ Each. Receptor .1J..C..L1s1cA.auhcJl.o.noml 
CS = Chemical Concentrauon in Soil. from Soil EPC Da1a 
CF "' Conversion Facror 
S.-'\ = Surface A rca Con1ac1 
AF= Adheren ce Fac1or 

-~~ ~ A.trn>_rpii.on__f_ac_!9L =-- ~ 

Dermal Care. Slo~ Absorption 
Ana l)'lf' RID lHrmal Factor• 

___ _____ .J~:!!!lJ__i~-dayl-1 (unil~u} 

\ ·olatilt_Orianics 
1. 1.2.2, · Te1rachloroc1hane NA 2 OE-01 NA 
2-Butanone 6 OE -01 NA NA 
2-Hcxanone NA 
4-Methyl -2-Penianone I\ A NA NA 
Acetone I OE.QI NA NA 
Toluene 2 0E -0 1 '\A NA 

Se mi,·Q)a1ilc...O_q~nic~ 
:?-~fe1hyl naphthalene J OE- 02 NA NA 
J-~1ethylpheno1 '" i'\-\ !'-/A 
AcenJphthent' ,, QE. 0: ~ .. -\ !'\ .-\ 
-\cenaphth~ lenl' ,, ~A NA 
Anlhracene J OE-01 NA NA 
BenZO( a)anthracene '" 7 JE-01 ~A 
Benzo(alpyrene ~--\ I ~E-01 I'\.-\ 
Benzo(b)fluoran1hene ~A 7 JE-0 1 SA 
Benzo(g.h .1 )pervlene SA ,·• S.-\ NA 
Benzo(k)Ouoranthene 1'A 7 JE-02 NA 
Carba.zole 7\A 2 OE-02 NA 
Chr.sene , _.\ i JE-03 SA 
D1-n-bu ry lph1ha la1c l) oE-o: NA SA 
D1bcnz{a.h )an1hracenl;" '-"A 7 JE-00 :-:, 
D1henzofur:u-i '--' , ., N., 
Fluo ranthene J OE· O~ '.\. .-\ l'\"A 
Fluorene -1 OE-O: )\;.-\ !'\.-\ 
l-l exachlorobenzene 8 (IE-OJ /\. .-\ :,-.;,\ 
lnd,mo( 1 • .:.J-cd)p~ ,ene , ., 7 3E-0I :,-.; _-\ 
!\aph1halene :? OE-02 ts., NA 
Phenan1hrene S" .-\ !\.-\ NA 
Pne/h' 3 0E -0: )\;-\ S" .-\ 
h1~I :-Eth~ lhewl 1rh1h:tlJ1~· I OE- O: 2 8E-O~ SA 

Ptslicides/PCB~ 
J ., ··DDE ,, I 7E-OC1 N, 
J .J'-DDT I 0E-(1-l I 7E--00 NA 
D1eldr1n ~ ~E-M J lE--01 NA 
Endosulfan I 6 QE.QJ NA 1'A 
Endosulfan II 6 OE-OJ NA NA 
Endrin J OE-04 NA NA 
Endnn aldeh\·de ;-..:A NA NA 
Endnn ketone NA NA NA 
Hep1achlo r epox1de I JE -0< 9 IE--00 NA 

Nifroarom;tlics 
:? .-l .6 -Trini1ro1oluene ~ 0E-04 J OE-02 NA 

Meta ls 
Cadmium ~ OE- 05 NA 0 01 
Copper 1 4E-02 :-:A NA 
Lead NA NA NA 
Potassium NA NA NA 
Selenium 4 ~E-03 NA NA 
Zmc 7 ~E-01 NA NA 

T!)t~I •~ ~z~rd_QuotLe_!lt _! n_d Ca_ns~!~~ : ·- - -

' 01 e Cells m 1h1s 1a ble we re m1en11onally left b~k due 10 a lack of 1ox1c 11y da1J 
'.-\ "' lnform:mo n nm 3\ ailable 

EF = Exposure Frequency 
ED "' Exposure Duration 
BW :: Bodyweigh1 
AT c Averaging Time 

Equation for Cancer RjsL: = Chronic Daily Iota.kc (Car) x Slope Factor 

Su!~~Soil ::,~,r~i~ -· - .,.A7b-,0-r:-be-cd:-:D::-:'-:'-',i"'so,,n,_l,_,n'c:;c":u°'
1
"°: -cd--=C-an-,-.,-'---cA7b-so-r~bed~ D,'~..!~!!ise<o!!n-'We!.!!~'-'r!.e,e,,.~~--cC~an- ce- r~ 

(mg/ks) (mg/kg) 

l 80E-Ol 

2 OOE-01 

2 ~0E-01 

~ 60E-02 
4 90 E- O, 
4 ) 0E-01 

5.20E-Ol 

\ JOE·Oc 
~ JOE-01 

I 50 E•OI 

:? 60E-02 

I 20E-01 
I 20E-OI 
~ 40E-0~ 

7 OOE-02 

I IOE-01 

4 80E-OI 
2 06E+-OI 
2 25E+-OI 
I 98E+-OJ 
I 70E+-OO 
9 40E+-O I 

l OOE-OJ 
2 BOE-02 
4 OOE-OJ 
4 OOE-OJ 
l OOE-01 
I OOE-03 

I 50E-OI 
1 50E-0l 
J 80E-01 
7 20E-02 
6 40E-01 
9 90E-01 
I IOE-00 
I IOE--00 
\ IOE-0 1 
I IOE--00 
J 70E-OI 
I lOE-00 
5 J OE-02 
I 60E- 01 
2 SOE-01 
l 40E--OO 
4 IOE-01 
3 60E-02 
4 90E•OI 
J JOE-01 
2 IOE--00 
l OOE-00 
Q 40E-01 

J JOE-OJ 
5 60E-Ol 
7 OOE-02 
5 40E- OJ 
2 80E-OJ 
J 50E-OJ 
4 50E-OJ 
5.20E-OJ 
I 20E-OJ 

I IOE-01 

4 BOE-01 
2 90E--OI 
2 49E-<ll 
2 5JE+-OJ 
I 70E--OO 
I l~E--'-01 

(mr/ kr,•day) Quof"Mnl 
(Ne) (Car} 

J 98E-07 

8[-03 

cs = 
CF = 
SA = 
AF = 
EF = 
ED = 

Assumptions for Prison Inmate 
EPC Surface Only 

B\\' = 

AT( 'c) = 
..t,1(<;;;,J = 

I OOE-06 kg/mg 
5800 cm2 

I mg/cm2 
365 daysryear 

24 years 
70 kg 

8760 days 

Risk (mE[k.1-day) 1 Quotient Risk 
(Ne) (Car) 

l 72E-07 5E-OJ 

CS= 
CF = 
SA= 
AF = 
EF = 
ED = 
BW = 

SE-03 
Assumptions for Prison Worku 

EPC Surf act Onl y 
I OOE-06 kg/mg 

5800 cm2 
I mg/cm2 

250 days/year 
25 years 
70 kg 

AT (Ne) =- 912!\ days 

__ ,H .lCMJ "---~2=5~5=50~ d•= •------

• l 'SEPA Re gion 2 reco mmend~ quln t1fymg dermal e,pos ure onh fo r cadmi um. ar semc. PCBs. dioxins furans and pen1ach lorophenol. s in ce absorp11on fac1o rs are no , available for other chemicals of concern 
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TABLE C-4 
CA LCllLATlO1' OF ABSORBED DOSE AND RISK FROM DERMAL C O NTACT TO SOI L 

REASONABLE MAXIM UM EXPOSURE (RME) 
Completion Report - Mini Risk Assessment - SEAD 44A 

Seneca Army Depot Activity 

·. -~·~.~-=-====-==================-=-===--
(~ CF x SA x AF x ABS x EE x ED 

BWxAT Eq uation fo r Hazard Quo11ent = Chronic Daily Intak e (Nc)/Reference Dose 
\ 'anablcs (Assumptions for Each Reccp1or au: Lmed a1 1hc..Bo.norn). 
CS = Chemical Concenua11on m Soil. from Soil EPC Data EF = Expos ure Frequency 

ED -= Exposure Dura1ion 
BW = Bodywei gh1 

Equation for Cancer Ri sl = Chrome Dail y ln1ake (Car) x Slope Faclor 
CF= Con"e rs1on Factor 
S .-\ = Su rface Area Con tact 
AF "' Adhe rence Fac1or AT = Averaging Ti me 

A B~ ~rpJ1on.J'j1CIOr _ . -- __ 

1211 111'1' • 

Df'rmal C are. S lo pe Absorpti on EPC EPC from - ---~C~•~"~''~"'~ ct~i•~n~\\~'•~r~k~•'~ - - - ----~D~•~v~C~•~r~•~C~•~n~t~er_C= h~ild~--~ 
AnalJ·te RID Dermal fact or• 

. __Lmg~-lk,·l _ .J.!!ll:~-dav)-1 jumtles,l) 

\ ·ol,1tile Ori;mic~ 
I . 1,2.2 ,-T e1 rachlorocth:ine N..\ 2 OE •OI NA 
2- Buianone 6 OE•OI NA NA 
2- Hexano ne NA 
4-Methyl-2-Pentanone SA 1'A 1'A 
,\cetone I OE-01 l",:.\ 1'A, 

To luen.:' ~ 0 E- (11 ' ·' 1'..\ 

Semh·olatil e O r i l\ nio 
:'.-\1e1h, !naphthalene .; OE-ft :'. '" !'\A 
-l-~1e1hylphcnol :- ' S.\ K.\ 
..\c,maph1hen i? (, (.I E- (11 :°'' .\ 1'.A 
.-\cenaphthdene ,, ,, 1' ·1 
.\nthracene J OE -01 

, _, 
KA 

Benzo( a ):inthracene - ,, i J E-(11 S :\ 

Benzol a )pyrene > .-\ I lE-01 N .A 
Benzo(b)fluN:inlhenl· , , i JE-0 1 1' ' 
Benzot~.h .1)pef) lene , .-\ :-0:.-\ SA 
Benzo(k )fluo ranthene NA 7 JE-02 NA 
\:irb:\ZC'lle "' 1 OE-nJ !',/ ,A. 

(hn.~en<.' ~-\ 7 JE -0.1 N .< 
D1-n-buty lph1hala1e () OE-0:! )'\A, NA 
D1benzf :i.h l:m1h raccnl' '" 7 JE-{)0 ,, 
D1b,mzofur:in :°' .-\ S.\ S.-\ 
Fluor:in1h ene 4 0E -01 ;,,;.\ 1'.\ 
rluNenc J 0 E- l•:'. :-, S.\ 
He,ac hlor obenzen,: 6 CJ E- ClJ :,,..·.-\ 1'A 
lndeno( 1.:? .3-cd)p~ re1h! SA 7 JE-01 NA 
:'\aphthalcne 2 OE-02 '-'A 1'A 
Phenan threne '" :,..: . .\ 1'.'A 

P,r,:ne ; UE- Cl :'. ,, ,, 
h1s1 :! · E 1h"lhcx~·l 1ph1hal ate I OE -O: :? 8E-O:'. 1'A 

Pes t ic ides/PC B~ 
4.4'-D DE S'.-\ I 7E--00 "' 4.4'-DDT I OE-04 I 7E·OO 1'A 
D1eldrm : ~E-0~ J 2E--01 ~.-\ 

Endosulf:in I 6 OE-OJ . • !'\A 1'A 
Endosu lfan Ji 6 OE-OJ 1'A NA 
Endun J OE-04 !'\A 1'A 
End ri n al dehyde :-.;:A NA NA 
Endrin ketone '-:.-\ 1'A 1'A 
Hep1ac h lor epoxide I JE-05 9 I E--00 NA 

:"ot it1·011ro m:11i cs 
:! 4.(•-Trm11ro1o luene ~ OE -OJ J OE-02 N A. 

\1etal~ 
Cadmium ~ OE- fl~ "·' 0 01 
Coppe r :! 4E-02 ;\'.-\ 1'A 
Lea d S -\ 1'.A 1'A 
Po1:issium I\; .-\ !'\A SA 
S<!lcn1um 4 ~E-OJ 1'.-\ !'\A 
Zmc 1 ~E-o:: ;\'.-\ 'A 

Total H aza rd_Quo ti_£nt and Ca n ~e_r Ri ~k : 

,<'k' Ce lls m 1h1 5 1:ible \\tte m1en11C1n alh left bl:inl due 10 a lacl of tox1c11~ data 
' ·\ = lnfo rm:llt<'n not :i,:idabl<.' 

Surface Soil Total Soils Absorbtd Dose Haurd C an cer Absor~d Dose Hau.rd Cancer 
(me/kc-da y) __ Quotienl Risk . ~~J..__ QuoMnl Risk 

(mg/lq;) (mg/k_i;) __ ~N~'c~ -~=C=•r~------ - - -~~N~c, __ ~ C~ •~r~-- -------< 

2 80E-02 

2 OOE-01 

2 lOE•OI 

l 60E-O'. 
a 90E-02 
4 JOE·02 

5.20E-02 

5 J 0 E-02 
5 JOE-02 

1 50E-0l 

2 60E-02 

I 20E-0 I 
I 20E,01 
~ 40 E- 0:: 

7 00E-02 

I I OE-01 

4 SOE-O J 
2 06E+O l 
2 25E+OI 
I 98E--OJ 
I 70E..{)() 
9 40E--O l 

2 ODE-OJ 
2 SOE-02 
4 ODE-OJ 
4 ODE-OJ 
2 ODE•OI 
I ODE-OJ 

I lOE-01 
2 lOE•OI 
J SOE -OJ 
7 20E -Ol 
6 40E-Ol 
9 90E-Ol 
I IOE--00 
I JOE+OO 
l I OE-01 
1.IOE+OO 
J 70E-Ol 
I 20E--OO 
5 JOE-02 
I 60E-Ol 
2 SOE-OJ 
l 40E--OO 
4 JOE-OJ 
J 60E-02 
4 90E-OI 
J JOE-01 
2 I OE+OO 
2 OOE•OO 
9 40E-Ol 

J JOE-OJ 
l 60E-OJ 
7 ODE-Ol 
5 40E-OJ 
2 SOE-OJ 
J 50E-OJ 
4 50E-OJ 
5 20E-OJ 
I 20E-OJ 

I I OE-01 

4 SOE-OJ J 49E-08 7E-flti 
2 90E+O l 
2 49E+O I 
2 lJE+OJ 
I 70E..{)() 
I 15E+-02 

7E-04 
Assumptions for Construction \\'orker 

CS= EPC Su rfa ce an d Subsurface 
C'F = I ODE-06 kg/mg 
SA = 5800 cm2 
AF = 
EF = 
ED = 
BIi' = 
AT(1'c)= 

I mglcm::! 
32 days fyea, 

I years 
70 kg 

365 days 

---~_.IJ(at) = _ 255~~-ys 

4 SOE-07 IE-02 

IE-02 
Assumpfions for Da y Carr Cmter Child 

CS = EPC Surface Onl v 
CF = I ODE-06 kg/mg . 

SA= 2190 cm2 
AF = I mg/cm2 
EF = 2~0 daysiycar 
ED = 6 years 
BIi' = I ~ kg 
AT (1'c) = 2190 days 
AT{C..arJ = ~550 d.!n._ ____ _ 

• l ."EP -\ Re~1<'n 1 1ernmmend!- qu:muf, 1n~ dermal e,pmu,e onl~ fo r cadmium ar sentc . PCBs. d10'.\1ns ' fu1ans and pen1achlo1ophcnol. smcc absorpuon faClor'.'- a,c no1 a,·a1 lable for other chemicals of concern 
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TABLE C-4 
CA LCll LATION OF ABSORBED DOSE AND RISK FROM DERMAL CO NTA CT TO SOIL 

REASONABLE MAXIMUM EXPOSURE (RME) 
Completion Report - M in i Risk Assessment - SEAD 44A 

Seneca Arm, • Depol Activity 

Equa1ion for ln1akc 1mg/kg-day) = - CS. lLCE..JLSA...x.AF x ABS x EF x EO 

\' auablesJAssumpuons for Each Recep10r are Lis ted a1 the_Bo noml 
CS = C hemi cal Concen1 ra11on in Sod, from Sod EPC Data 

BW x AT 

EF = Exposure Frequency 
ED = Exposure Durauon 
B\\' "' Bodyweight 

Equation for Hazard Quotu~nt = Chronic Daily lnlake (Nc)/Reference Dose 

Equauon for Cancer Ri sk = Chrome Dai ly ln1ake (Car) x Slope Facior 
CF = Convers ion Fac tor 
SA :: Surface Area Con tac t 
AF = .-'\ dhercncc Factor 
A_!l s..=..A~OJEliollE•~JO-!c ·-

Ana l~lt 

\'o laliltJ}r_ganic.s 
1.1.2.2.-Tetrach loroe thane 
2-Butanone 
2-Hexanone 
4 • fl, 1eihyl-2 -Pen1anone 
Acetont 
Toluene 

St mi,·ol:ui lr O r·g.::i ni n: 
: • ~ 1ethvl naphthal en~· 
J- \1 c1hylphenC\I 
:-\cenaph1hene 
,-\ cenaph1hylene 
.\n1hracerH" 
Benzo( a tanthrac.:n .: 
Benzo(a lpyrene 
Benzo( b )fluoran1hene 
Benz.o(g.h.i )pery l ene 
Benzo(k )fluoranthene 
C:ubazole 
Chrvsene 
Di-n- butylph1hal a1e 
D1 ben z1 a.h )anthraceni.' 
D1 benzofuran 
Fluoranthene 
fluoren.: 
He,.,achlorohenzenc 
lndeno( 1.2.3-cd)p~·,ene 
l\ aphtha lene 
Phenan1hrenl" 
P\1ene 
b1 sf ~· E1hvlhe:.. yl lph1hala1e 

Ptstidde- ~/PC' Bi-: 
4 4'-DDE 
J J '-DDT 
D1ddnn 
Endosulfan I 
Endosulfan II 
Endrin 
Endrin aldehyde 
End nn ketone 
Heptachlor epox1de 

t\' i11·oarnmn1ir.s 
2.4.6-Tr1n1u01oluen,: 

Mt l~l s 
Cadmium 
Copper 
Le:id 
Potassium 
Selenium 
Zinc 

OrrmSII 
RrD 

'\A 
6 OE-0I 

l'A 
I OE-0I 
l 0E-01 

< OE,o: 
'.'\A 

,. 0£,0: 
~A 

l 0E-01 ,, 
' ·' ,, 
t-.A 
NA 
' A 
SA 

9 OE-O: ,, 
~ . .\ 

4 0F-01 
, OE-O: 
8 OE-OJ 

\CA 
: OE -O: ,, 
J CJl:- 0: 
I OE-O: 

f'\ A 
I OE-OJ 
2 ~E -0 '-
h OE-OJ 
6 OE-OJ 
J OE-04 

l'A 
I\A 

I JE-0' 

~ 0E-0.l 

~ OE-0~ 
2 4E-0:! 

NA 
l'A 

4 ~E-0J 
7 ~E-01 

Care. Slope 
Der-mal 

1 OE-0 I 
l'A 

1'A 
SA 
fl. . .\ 

:--A 
'SA 
1'A 
SA 

'A 
7 JE -0 I 
I !E-0I 
7 JE-0I 

l'A 
7 )E-02 
2 0E-0: 
7 JE-0.1 

1'' 
7 JE--01.1 

r,;,, 
S.\ 

"' , ., 
7 JE-0I 

SA ,, ,., 
: 8E-O: 

I 7E<-OO 
I ?E-00 
J lE -0I 

SA 
NA 
r,;,, 
NA 
1'' 

9 I E-00 

J OE-o: 

NA 
.A 

r,;, 
l'A 
KA 
r,;, 

Tol a I H?~ rd Quoli~i]l_an~ ~a nccr Ri!,~'.. 

Absorption 
faclor• 

AT = A veraging Time 

EPC from ·---"D"a,'--· Care Center Ad ult EPC 
Surf act Soil Total Soils Absorlx:d Dose Haz.ard 

------1!!!.&~·mJ __ Quotirnf 
(um1lcss )-1.!!:!!;1i:!D: (mc/ki;t__ili!J __ LC!!:l, _____ _ 

NA 
NA 
'A 

l'A 
~A 
l'A 

!\' .-\ 

'\ . .\ 
'- A 
r--:A 
SA 
S.\ 
1\..\ 
1\..\ 
l'A 
NA 
S .\ 
~A 

"" ,., 
:-- ' 
'-=A 
:--:A 
' A 
S :\ 
1\..\ 

"' S.\ 
~A 

SA 
'- A 
S.\ 
1' .A 
!\'A 
l'A 
l'A 
NA 
l'A 

:,.:,\ 

0 01 
:-.:A 
N.s 
l\A 
1' :\ 
K'\ 

2 80E-Ol 

l OOE-0 I 

2 ~0E-01 

~ 60E-02 
, 90E-02 
4, JOE-O: 

S 20E-02 

1 JOE-O: 
1 JOE-O: 

I '- OE-01 

:! fiOE-02 

I 20E-0 I 
I : DE-0I 
~ -lOE-02 

7 OOE-01 

I I OE-0I 

4 SOE-0I 
l 06E+OI 
2 2~E,o{)l 
I 98E-Ol 
I 70E+OO 
9 40E+O I 

2 OOE-OJ 
2 80E-Ol 
4 OOE-OJ 
4 OOE -OJ 
2 OOE-0I 
I OOE-OJ 

I ~0E- 01 
2 ~OE-Cll 
J SOE-0I 
7 20E-02 
6 JOE -OJ 
Q 90E,OI 
I IOE-00 
I IOE-00 
l IOE-0 I 
I IOE+OO 
J ?OE-0 I 
I lOE-00 
~ JOE-02 
I 60[-0i 
l 80E-01 
2 40E- OC, 
~ IOE-01 
J 60E-o: 
4 90E-0I 
J JOE-0I 
2 I0E-{10 
l OOE--{I(• 
9 <OE-0 I 

J IOE-OJ 
) 60E-OJ 
7 OOE-o: 
~ 40E-03 
180E-OJ 
J )OE-OJ 
4 ) OE-OJ 
) 20E-OJ 
I 20E-OJ 

I IOE-0I 

4 80E-0 I 2 72E-O":' 
l 90E-O I 
2 49E--0I 
2 ~JE-03 
I 70E+OO 
I I:,iE --02 

-------- - -----·-

)E-OJ 

5[-03 

Cancn 
R is k 

Assumptions for Da~· Cat'f Ctnltr Adule 

l'-ot.: Cells 1n 1h~s 1able \, ere 1n1en11ona lh lefl blanl. due 10 a lack of1 ox1~' da ta 
'\ .\ "' lnform:i11on n01 :t\·adable 

CS = EPC Surface Onlv 
CF = I OOE-06 kglmg . 
S . .\ = 5800 cm:2 
AF = I mg1cm2 
EF = 250 daystyea, 
ED = 25 ve ar s 
B\\' = 70 kg 
AT tKrl =- 9125 days 

_A T~arJ = _ 2~55~ da_ys _ 

• USEP . .\ Ro=~mn 2 recommend ~ qu:vu1" mg der mal c,posure onh for cadmium. ar scmc. PCB s d10>,,ins fu rl/'\!- lfld p,mtachlNophenol since abrnrp110n factors are not available for other chemicals of concern 
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Fqu:111 0 11 fN ln 1nke (m!! /k!!- dny) 

TABLE C-S 
CA LClll ,,\TION OF INTAKE .\ ND RISK FROI\I TIIE INC.ESTION OF GROI INDWATER 

REASO NA BLE 1\L\Xli\1111\1 EXPOSI IRE (RME) 
Completion Rrport - i\li ni Risk Asscss111rnt - SEAD-44A 

Scnrc:1 Army Depot Acti\'ity 

('W X JR X EF \ FD 
BW x ,, r 

Vnriahlcs (Assumptions for E.,ch Receptor arc Listed at the Bollom) 
1 C W : Chemic.t i Conccntr:Hion 111 Groundwater. from Grcrnndw:Hcr EPC Dal a 
1 

IR Ingestion R.ttc 
ED Exposure I )111 atit111 

JlW Aodywei~ht 
AT - /\vcr:tging Ti me 

Equation for Ha1.ard Quotient =- Chron ic Dail y Intake (Nc)/ Reference Dose 

F.q u.11ion for C;mccr Risk = Chronic Daily Intake (Car) x Slope Factor 

EF ~ Exposure Frequency 

Ora l I Ca re, Slope I F:rC 
,\ nal )'lt I RID I Oral I Grou ndwatrr 

I (mg/kg-day) (mg/kg-day)- I (mg/liter ) 
I 

Volat ilt Ore,anic5 
Acclonc I I 0E-0 1 i Ni\ I 8 00[-03 
I , 1.2.2-Tctrnchloroct hnnc Ni\ 2 0E-01 3 00E-03 

1Mctal, 
f\ lagncsium NA ; NA I 7 56F. , 01 

Total Hazard Quotient and Cancer Ri sk: 

Prison Inmate 
lntakt 

(m~/kg-cla)') 
ll ;n:ard 

Q uot ient 

(Ne) I (Car) 

2.29E-04 

IIR -
,EF -
ED 
BW · 

' ,\T( Nc) 
' AT (Cor) --

2E-01 
2 94E-05 

2E-03 
As~umptions for Pri~on lnm:,rc 

2 liters/day 
.'\65 clays/year 

24 yc:t rs 

70 k~ 
R760 da ys 

25 550 da ys 
NC'l lc Ce lls 1n th is 1ah\c were in tentionall y lcf1 hl.mk due lo a l;t ck o floxicit y ci :11:t 
N :\ ln fonnati on nol il\·ai lahlc 

r, lnitlnrniec1-c:\ -c:,m•c it\r,ri<on\ ri-c:k111hl\inv.~" wk 4 

Ca ncer 
Risk 

(il-:-0(, 

6E-06 

Prison Worker 
Intake 

(mg/ kg-day) 
lb7.,ard 

Quotitnt 
(Ne) I (Car) 

I 57E-04 

IR , 

EF " 
ED " 
BW 
i\T(N~) , 
AT (Car) -

2[ -03 
2 I OE-05 

2E-03 
,\ssumplion~ for Sitt \Vorker 

2 liters/day 
250 days/year 

25 years 
70 kg 

9 125 days 

25550 days 

C ancer 
Risk 

4[-06 

4E-06 

Construction Worker 
Ha7.ard 

Quotitnt 
lntakt 

(mg/kf -day) 
(Ne) (Car) 

• I 
Ingestion oftroundwater I 

Not Ap licablc 
for Con~tru tion Worker 

12 '{1 7 l)'I 

Cancer 
Ri~k 

Page I of 2 
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T.-\HI.E C-S 
C \I.Cl ll..,\TION OF INTAh:E .-\NO RISh: FIWI\I TIIE INGESTION OF (;ROIINOWATER 

RE.-\SON. \111.E I\L\Xll\ll ll\l EXPOSl lRE (RI\IE) 
Completion Report - l\ lini Risk Assessment - SF:Al>--UA 

Srncca .'.rmy l>cpot Acti\'ity 

l·qu:itH)ll r l)I 1111:ikc (mg/kg-d:iy) := ("\V' JR X EF' ED 
BW, .-IT 

\';u 1;,hlcs (:\ssumprions for Eac h Receptor arc Listed at 1hc no110111} 

CW :. Chcm,c:il C'onccntr:11ion in Grn11ndw:11cr. fn1m Ciroumlw:11cr E PC Dala 

IR lngcsti <,n R,11c 

l·.I· F'(p0s111c frequency 

,\n;1lytt: 

O,al 
Rm 

(mg/kg-day) 

Ca,c. Slope F.PC 
Oral , G roundwa ter : 

(mg/kg-day)· I I (rng/litcr) 

I 

ED Expo-.urc l)ur;,li t,n 
BW Bodyweight 
A.T - :\\'Cl'agi ng r1111 c 

Day Care Center Chile! 
Intake 

(mg/kg-day) 
(Ne) [ (Ca,) 

lla1.arcf 
1 Quotie nt 

Volatile Orea nic~ 
:\eel one I OE-0 1 

NA 
Ni\ R OOE-03 3 65[-04 41:-03 

I , 1.2.2 -Tc1r:ic hlo roc1hanc 

l\lt:1,1ls 

~bgncsium NA 

Total Hazard Quotient and Cancer Risk: 

2 OE-OJ 3 OOE-0.1 I 17E-01 

NA 7 56E t OJ 

4E-03 

C anctr 
Risk 

21:-0(, 

2E-06 
I Assumptions for U:,y ( ·;1 r~ Center Child 
IR ~ I liters/day 
EF - 250 da\'s/vc,1r 

IED ~ 6 yc~•s· 
'. nw = 
'AT(Nc) 
1
!\T(Car) 

I ~ k~ 
2190 da ys 

2~)~0 d;1\·s 

Nole \ell s in I his tahlc were intcnl ion:t ll y lcfl blank due ro a l.tck Clftoxic it y cbr.t 
N:\ lnfonn .1 1i on 11 0 1 .1,·:iilnhlc 

r, \ r, it\ r,rc,1ect,;:\ ,;:M1e1:11\ r,riV1n\ ri,;:kt11hl\ in ~p:w wk4 

Equat ion for Hazard Quotient = Chronic Daily Intake (Nc )/Refcrcncc Dose 

Equation for Cancer Risk = Chronic Dai ly Intake (Car} x S lope Factor 

Oav Ca re Center Adult 
Intake · I Hazud 

(mg/kg-day) i Quotient 
(Ne) I (Ca,) 

I 571:-04 2E-03 
2 I OE-05 

2E-03 

Cancer 
Ri!lk 

4E-06 

4E-06 

IR -
EF ~ 
ED -

Assumptions for Oay Care Center Adult 
2 li1ers/day 

BW 
/\T( Nc) 

AT (C-ar) 

250 days/year 
25 years 
70 kg 

?125 days 
25550 days 

I : 07 qq 

Page 2 of 2 
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Analytc 

Volatile Organics 
1Acetonc 
1 ' · 1.2. 2-Terrac hloroerhanc i 
1\tclals I 1f\ 1;1.gnc~ium 

I 

EPC Air I Ti me of I Flow Rate of I EPC-RME 
All -Site \\'ells Shower -Ts Shower- Fw Grou ndwater 

(ms,'m' ) (min) I (L/rnin) ! (mg/I) 

7 IJE-05 

I 
15 19 I R OOE-0.1 

2 67( -04 15 19 I .1 00E-03 

0 OOE +00 15 19 I 7 5hE +0 I 

Co ncentration in Air (mg/m') = C inf] l +(l/(kTs)(e, p( -kTs)-1)1 

Asymptotic Air Cone. - Ci nf (mg/m') = l(E)(Fw)(Ct)I IF• 

Rate Constant - k (L/min) = Fa/Vh 

Efficiency of Release• E (u nities,) = (F.-tce)(ll)/(11-tce) 

Fraction E mitted (fe) = (F.PCair, Fa) / (F.PCgw, Fw) 

Cderm = F.PCgw , ( I - fe) 

TAIIU: C-6 
CAI.Clll.,\TION OF ,\IR CO NCENTRATION IN S11O\Vf.R 

FROM VO L,\ TII.IZ,,\TION OF GROUNDWATF.R (daily) 
REASONAIILE MAXIMI IM EXPOSURE (RMF:i 

COMPLETION RF.PORT - MINI RISK ASSESSMENT - SEAD 44A 
SF.NF:C,\ ARMY llt:rOT. ROMI II.US, NEW YORK 

1'1117' •" 

I Flow Rate of Air I Volume of I ll enry l.awJ Asymptotic Air Rate Efficiency o Efficiency of Henry Laws Fraction Cderm** I I Conc.-C"inf I Cnn,tant-K I R<leue-E 1 R<leudor I Con,tant-TCE I Emitted' I (Water) Constant-II in Show~r- Fa I Rathronm-\ 'h l 
(rnJ/mm) (m') (111 '-atm/mol) (rn~/m') I (I/min) (unirless) TCE E-TCE _ . (m'-atm/mol) (pe rcent) (mg/I) 

2 4 
24 

1 ii 

12 
12 

12 

' 1\ 'a riablcs: 

2 50E-05 
2 50E-04 

NA 

I 041' -04 
J 9 11"-04 

000F •00 

l

('A = Chemical Concentration in Air (mg/m') 
Ts = Time of Sfiower (minutes) 

1Fw = Flow Rate of Shower (1./min) 
Ira= Flow Rate of Air in Shower (m'/ rnin) 
~ h = \ 'olumc or Bathroom (rn') 

0.20 
0.20 

0.20 

1.65E-0J 0.6 0.0091 0 11 % 7 99E-0J 
l.65E-02 0 .6 0.0091 I 13¾ 2.97E-0J 

0.00 0.6 0.0091 0.00% 756E+0 I 

Assumptions: 

EPC • Groundwater 02111 - RM E 
I~ (RME default) 
19 (Estimaled RME) 
2.4 (A,·erage Air Flow) 
12 (A\'crage Bathroom Volume) 
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T .-\01.F: C-7 
CAI.Cl 11.,\TION OF INTAi.:E ANO IUSi.: FROM DER~l,\ I. CONTACT. TO GROIINO\\' ,\Tf.R (whilr Showering) 

R F:A SONi\llLE MAXl~ll l~l F:Xl'OSllliE (R~IE) 

l·qu:itton fo , lnl :i~c (mgl\.~-<1:,, l DA 't SA , F.F '( ED 
BW 'tAT 

•\':iri :iblcs (Assump!IOns for E:ich Ri.:cl.' plo r :in.: Listed J.I the Aottom) 
DA Ah\Orhcd r)o,;i.: pi.:r [\ cnt ED , F.xposurc ll111 :it1on 

rsA - Surface A,c:i Con tac t OW ~ Ooch \\i,;1ght 
I F .· l:,po,;u11.: F1cq111.:nc, AT - ,\\..:raging Tum: 

O('rmJ1 I C are. S lopt PtrmtJ1hili1 y 

AnJ1l ~lt Rm I O«m•I Codfi< itnt T111 

'r 
(mgl\.s-d:i~) (mg/kg-d:i~ )• I (cm/hr) (hours) 

\ 'ol11 ilt Ors~•niu 
Acchmc I nr: .111 NA 5 7f..1)4 2 OE -01 

I I 2 l•Tc1r:1chlnroc1h:inc NA 2 OE-0 1 o OE -01 QI F.-O t 

]Mtt•l s 
M:1~m.:,; n1m I NA NA I OE-01 N,\ 

,Tot~ l lbu:11rd Quolitnl 11nd C'~ nc<"r Ri~k: 

Nole Cells tn 1h1~ 1:itilc ,,ere mtcn11nn:1lh lcO hl:ink due to :i lack o fto't1c11, d:i r:i 
NA lnfom1:111on nnt :nailahlc · 

C11111pl f' lio11 Report · ~li ni Hi~k ,\-.-.«-~~mf'nl . SEAD _.4 ,\ 

S r-n('r :1 A nti } ' Orpot ,\ r lh·ily 

r .qu:i11nn fo r Ah,;<1 rt-..::d l),,,;c pe r I \ c nr (I) ,\) 

\ :o r ms:inic,; 

Fn1 morg:m ic,; 

Kp - Pcm1c:ih,li1 , C01..:ni c,c n1 

1CW - EPC \rle nn 
l'.T = f.'tposur c T,mc 

f.P C . Cdtrm• 

C.rn11ndw11 tr r 

Ah\nrhrd 
IJ osrlE\f'n l 

J
. --- . 
(,. r • i:r 

n ,, · 2Kr. cw --;~ - "er· 

I),\ Kr \ C\\' \ r I \ CF 

r .. L:i~ Tim e 

C' F "' CnnH 1s111n F:1c1ni 

Pri.-.on lnm~lc 
lnt,ikt fburd 

(111e.llq::-il,i y) ! Quotirnl , 

f',inC'f'r 
Ri,k 

(mg/ Ille!) (m~--cm 1/1; ,1:nl ) i (Ne) (C:ir) 

7w11:.01 

z 117f: .1Jl 

7 'i(i[:•01 

21wr .0•1 
l '- 21 -OM 

I IN I -O'i 

l )IME-111 

1
SA ::-

1CF -
l:F 
J"I) · 

HW 
AT(Nc) 
,\T(Car) 
Fr 

QE-Of• 

\C)/,J ·. -0(, ME-07 

9E-0<, ! RE-07 
A-.mm r,linns for Prison lnm 11 1r 

Vfl00c m2 
o 001 I/cm ) 

J(,, d:iys/~c:11 
N \C:lf'S 

711 ~g 
M760 days 

2'i '-5!1 11;1.,s 
o 2:;;; ho~11'Yd:i, 

• C1krm ,, rlu: crmccntrat1on n f ch1nc1c:il :11 :111:ihlc for dc nn:,1 :ibsoiplron :inc, :iccnuno11ng fn r r:1r1111nn1ng hc11, ~·~n IIK· :11, :111(1 1, .11 c r 111 the -:hn,, c , ll1l (·;iku l:111n11 o f c·dc rm is din,, n 1n I :ihlc ( " . 'i 

Equ:11ion fo r lbr~'lrd Quo11cnt -. Chronic 0:iil y lnl:ikc (Nc)/Rcfcn.:ncc Dose 

Equ:ition for Cancer Ri sk = Chronic D:iil ~ lnlakc (Car) 't Slope Fxtor 

Priwn Worker 
tnt~·k; · - I H;z;;d---1 ·-c~~-;- -

(mEfk i -d J1y) Quolitnl Ri ~k 

(Ne) I _(Cn). 

t. 24E-07 

SA • 
CF • jrF . 

1
EO .,,. 
AW = 

11\T(NcJ 
·,\ r (C:ir) 
l·T -

6E-OI\ 
2 RJE-Of<i 

6E-06 
Assu mptions for Prison Wo;ktr 

2J000cm 2 
O 00 1 I/cm) 

250 d:iys/yc:ir 
25 yc:irs 
70 kg 

Ql25 dan 
25550 d:i~s 

fl 25 ho~1!Yd:1~ 

fiE-07 

6E-07 

_ . _ .. _____ Con~~"!_c~io'!__~orkcr 
lnt•kc 

__ (m,:11<,-d,y) __ 

(Ne) I (Cn ) 

Huard 
Q u olic nl 

1crmJ1I ContJ1 t of G roundwJ1lrr 
Not A plie•blt I 

for Constr ction Worker 

I 

I 

' : ,,-,. ~, 

( Jl ;Crr 
Risk 

•~ ••~• ... ••••-• ., .. ,. . , .1., .~,.1, 11,.-~,111 ~1~ .. ...,," "hi P•8c I of] 
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·1,\lll.l-: C-7 

(',\I.Cl 11.ATION OF INT -\i,;E AND lllSI.; FllO~1 0f: ll~l,11. CONTACT TO (;ll()I INl)\\' ,\TF.ll (whilr Showrring) 

llE,ISON ,\BL E ~1AXl~11 1~1 F.Xl'OSl/llE (ll 1\1E) 

I q11:i11011 fm lnt:il c (mg/lg-tl:n) = DA -.: SA , EF, I.D 
OW ,,\ T 

\';in:ihks (A ssumptions for E:ich Rcccplor an: Listed :11 !he Rot1om) 
DA - Ah,;orlx:d Dose pcr f:1 c 111 ED - E,po~mc Dural1 C111 
S:\ - S urf:"lcc A rc:t \on1:ic1 OW - llnd\11r.:ight 
I.I· r,pn,;11rc Frcqucnc, AT - AH:r:1~;?11,: Timl· 

Dtrmal O.OE+OO Pcrm«'•hiliry 

An.11 h ·lt RID Oam11I Co(fficicnl i T 1111 

,._.,, 

(mg/kg-dl ~) O OE•OO I (c rnl1u) 

\ 'ol11tilt Orr.,in ics 

Acl· ltim.: I OE-0 1 NA ~ 7E-O.l Z 111-•• o l 
I. I l ?· Tl·lr.ichlorocth:mc NA 2 Of:-0 1 IIOl .-11 .\ 11 11-. -0 1 

IM,t,1h 
,~ l:tgncs111m NA i NA lflE-01 NA 

Tolftl ll:17.ud Quotit-nl ,rnd C1rnnr- Ril!k : 

Nnlc Cd1~ ,n lh, ~ 1:ihlc 11erc in1en1ton:,lh lcfl hl:m~ due to a l.ld, of IO\ICl h <iata 
N •\ ln(nnna11 nn not ;'l\:,d:,hk · 

Complrtinn Ht"port - l\lini Hisk ,\ssrinm,nt - Sf:,\() 44 ,\ 

S<'nl'rn ,\rmy l>f'pnl ,\cri,·ily 

Equ:Ur<m fr,, Ah~111hcd !lose 1w1 l·. 1cnl (0 ,\) 

ii 
'.! For or~:mic~ 
,. 
!For ino rg.'mi c~ 
Ii 

I
IKp - n:n111.::,h1i11 , (',,..:ffo.:1..: 111 
i('W · EPC- Cd..:,rn 
.ET -= Exposure Trme 

Erl-Cdtrm • 

C. ro11ndw 11 lc r 

(m g/liter) 

7 OCJE.O,l 

2 1171-.• 0 l 

7 .;(,E10 1 

I 
Ah~orhrd 
Oosc/E\·t nt 

l rn~•c m:/..:1c nc 

2 iu ir:-11•> 
J ."2E-OJ< 

I J<C,f: .O', 

~
··-·· -

t, v r. ET 
D1\ - H,;,p · ('W \

1
--- " CF ' ., 

0 ,\ Kp, C'W , I r, ('F 

r .. I.a~ Ti me 

CF "' Cnm ..:r~1(l r, F:,..: lm 

0111y Cu, Cen~~r Child . 
111111kt lh11.11rd 

(m1?,lke_-d11 y) I Quol irnl 1 
(Nr) (Car) ! 

ll~rrn11I lont11rl :of Gro11ndw11 /t'r 
Not Apphrablt for 

lhy C ur C;rnftr Child 

C11nrrr 
Ri~k 

• C"tkm, ,~ 1hc cnnccntr.111 on r1f chmcic:tl a1,1il:ihk for dem1al ahsnrptinn :..ne, accounnlrnc, fm Jl:trhl1011mi: hct\\e1:n !he :tir :ind 1,:-ikr 111 the sh,m i.:1 n,c calc11 lal11111 o f C"dcm, i~ ~hn11n m l":,hk ( 

r \r111\f)m1a1,1,cnc,c•\pnV1n\ri~k1•h1\."C'ld4411'11krm[l'' ·w k4 

r, l ri 1\ r, rni .-r 1tltr n,.r 11 \ r,n , r,r,\ r1~k111h1\,c11cl4 411 \ 111l"li:: n- wl. 4 

Equ:,tioo for H.v~,rd Quotient = Chronic O:,ily lnGlke (Nc}/Rcfcn:ncc Dose 

Equ:,l ion fo r Cancer Risk ,,. Chronic Dail~ Intake (C.ir), Slope F:iclnr 

_ D11y C11r, Center Ad_ult 

Int ake I Huard 
(mglkr.-d•y) Quolirnl 

(N,) I (C") 

Dc~mal Contact of Croundw~lrr 
Not Applit ahlt for 

Day Carr cJnttr Adult 

Cancer 
Ri sk 

P■,:c2 nf2 
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TABLE C-R 
C \ LCI 11,,.\TION OF INT,\ KE AND RISK FROM INII..\LATION OF (;ROI INllWATF:R ·(while Showering) 

REASONABLE I\L\XII\HIM EXPOS I IRE (RI\H:) 

l·qu:illon for lnt:ikc (rn~:./lq; -<lav) - CA, IR , EF ., ED 
ll W'<AT 

\ ·ar1ablcs (,\ssumpt, ons for Eac h Receptor arc L1stcd at the Bottom) 

CA - Chcm,c:i l Cnnccn1r:i110n 111 Air 

IR lnhal:i11on R.itc 

FF E'<r0 !-urc Frequency 

Inhalation Cuc. Slore 
,\n a lytf' Rm I 

i (mg/kg-day) I 
ln hal:lti on 

1\ 'o l11 1il~ O n~an in 

El'C • 
1\ir 

(mg/mJ) 

·\ cclnnc N.-1 NA 7 IJE-05 
1.1.:! .::! -Tctrnd, lnrncth.mc N.-1 ::! OE-01 :! f1 7E-<M 

Total llaz;ird Quotient and Cance r Risk: 

Nn1v Cdl, m !111 <". l;ihlc \\CIC 1ntcnlmnallv left hlnnk due 10 ;1 I. id, oftn '< 1c1tv d;,1:1 
N \ lnfci rm.1t1on nol il\m l;1hlc 

Co mpletion Report - l\lini Risk Assessment - SEAI>-44.-\ 
Seneca ,\ rmy lkpot ,\ctivit}' 

l'. l) '=' E:-tr0s1 11c Du r.iti1111 
ll \V B0dvwc1gh1 
,\T A,cr.igms Tune 

Day ( ·a rr Cen ter C hild 
lnl a kf' 

(m~/k~-d:1y ) 
(Ne) (C,r) 

lt nurd 
Quo1ir nl 

lnhnla1inn J (iro11n(h1,,alcr 

Not Arh licahk fo1 
Dnv C'a1c

1

Cc111l'r Child 

C:mcrr 
Hi~k 

l:quat 1nn for ll aznrd Quotient =- Chronic Daily ln t.ikc (Nc)/Rcferencc Dose 

Equation for Cancer Risk .... Chronic Daily Intake (Car) x Slope Faclor 

Day Care Center Adult 
lntak r i 1i~urd 

(m~/kg-d:1~·) I Quotie-nl 
(Nr) (C•r) 

lnh.il.l1inn nf prnundwatcr 
Not Applr.ihlc for 

llov C,cc l"'°' ,\duh 

i 

C 11n"r 
Ri~k 

• I· P(' :111 1~ the co n ccnlr.111011 "f chcm 1c.i l ,i, cul;,hlc fn1 mhnl;11 1c, n nftl'I ncl·nu nt1n !,!. 1;1, p.1!11 l1tm1nJ!. hdwccn 1hl· :111 .md \\,111.:1 111 !he -.hnwcr T iu.: c;1kul;11ion c\f 1hc !:PC ;111 1<. c:; 1111\\ ll 111 T;1hlc C'-6 

I"' l r, itl r,r,-1rrt~l ~r"r" 111,-, i~nr, \n~l t,,hll ~r111'14J;t\mhv." •~ l 4 

12 II- '!'I 
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SENECA - SIX AREAS OF CONCERN FINAL COMPLETION REPORT 

Table D-1 

Table D-2 

Table D-3 

Table D-4 

Table D-5 

Table D-6 

Table D-7 

APPENDIX D 
RISK TABLES - SEAD-44B 

Ambient Air Exposure Point Concentrations 

Calculation of Intake and Risk from the Inhalation of Dust in Ambient Air 

Calculation of Intake and Risk from the Ingestion of Soil 

Calculation of Absorbed Dose and Risk from Dermal Contact to Soil 

Calculation of Intake and Risk from the Ingestion of Groundwater 

Calculation of Air Concentration in Shower from Volati lization of 
Groundwater 

Calculation of Intake and Risk from Dermal Contact to Groundwater 
(while Showering) 

p: \pit Ip ro j e c ts \sen eca \prison \sec tions\ fin a 1\a pp n y. doc April 200 1 
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TABLE D-1 
AMBIENT AIR EXPOSURE POINT CONCENTRATIONS 

Completion Report - Mini Risk Assessment - SEAD-44B 
Seneca Army Depot ActivitJ 

:.Equation for Air EPC from Total Soils (m g/m') = CS,o, x PM ,o x CF Equation for Air EPC from Surface Soil (mg/m') - CS<uri x PM III x CF 

\'.arialili!.s : 
CS,,,,,= Chemical Concentration in Surface Soil. from EPC data (mg/kg) 
PM'" = Average Measured PM 10 Concentration = 17 ug/m' 

'Y'.ariahl 
!cs,.,= f~emical Concentration in Total Soils. from EPC data (mg/kg) 
! PM, o = PM 10 Concentration Calculated for Construction Worker= 340 ug/m' 

.~E - Conversion f.Allor - I -9 / • 'CF - Conversion f - - k I 

12/07/99 

EPC Data for EPC Data for Calculated Air EPC Calculated Air EPC 

Volatile Organics 
Butanone. 2-
Acetone 

Analyte 

,Semivolatile Organics 
. Anthracene 
Benzo(a)anthracene 
'Benzo(a)pyrene 
Benzo(b )0uoranthene 
Benzo(g.h.i )perylene 
Benzo(k )0uoranthcnc 
Chrysene 
Dibenz(a.h )anthraccne 
Fluora11the11e 
lndeno( 1.2.3-cd)pyrenc 
Phenanthrene · 
Pyrene 
bis(2-Ethylhexyl )pl11halate 

Pesticides 
4.4 '-DDD 
4.4·.ooE 
4.4 '-DDT 
Dieldrin 
Endosulfan I 

~letals 
Cadmium 
Copper 
Lead 
Potassium 
Selenium 
Zinc 

- ----

Surface Soil 

m 1/k 

4.70E-02 
I .OOE-02 

3.S0E-02 
l.30E-01 
9 .S0E-02 
9 .90E-02 
5.60£-01 
I.I0E-01 
l.50E-01 
2.S0E-02 
3.S0E-0 1 

" 6.40E-02 
3.30E-0l 
3.S0E-01 
4 .20E-02 

2.S0E-02 
4.S0E-02 
2.70E-02 

5.?0E-02 
2 .00E-0, 

3.40E-0I 
2.62ET0I 
3.95E+0J 
1.88E+03 
l.20E+00 
I .45E+02 

ND = Compound was not detected above the detection limit shown 

p: pi! project s scneca pn son nsktabl scad44h a1rexpl.\\k -l 

Total Soils Surface Soil Total Soils 

m , ,, m Im') (mg/m') 

4.70E-02 7 .99E-1 0 l.60E-08 t I .00E-02 1.70E-10 3.40E-09 I 

3.S0E-02 5.95 E-I0 l.19E-08 
l.30E-0I 2 .21E-09 4.42E-08 
9.S0E-02 1.67E-09 3.33E-08 
9.90E-02 I .68E-09 3.37E-08 
5.60E-02 9 .52E-1 0 1.90E-08 
I.I0E-01 i .87E-09 3.74E-08 
l.50E-01 2.55E-09 5. I0E-08 
2.S0E-02 4.76E- I0 9 .52E-09 
3.S0E-0 I 5.95E-09 I.I 9E-07 
6.40E-02 I .09E-09 2 . I SE-08 
3.30E-0l 5.61 E-09 I.I 2E-07 
3.S0E-0 1 6.46E-09 l.29E-07 
4.20E-02 7. 14 E- 10 I .43E-08 

2.S0E-02 4 .76E- I0 9 .52E-09 
4.S0E-02 8. 16E- I0 I .63E-08 
2. 70E-02 4.59E- I 0 9. I SE-09 
5. 70E-02 9 .69E- I0 I .94E-08 
2.00E-03 3.40E-1 I 6.S0E- 10 

3.40E-0 1 5.78E-09 1.16E-07 
2 62ET0 I 4.45E-07 8.9 1E-06 
3.95E+0 I 6 .72E-07 I .34E-05 
1.88E-m 3.20E-05 6.39E-04 
l.20E+00 2.04E-08 4 .0SE-07 
1.4 5E+02 2.47E-06 4 .93E-05 
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h111:ill{'!I\ rn r lnt:ih· (1111,:./k~-d:i\') - (',\ x JR \'. f-F x ED 
BW,c •\l 

\ ;,11:,blc,;; ( •\ ,;;,;;urnp11on,;; for E:ich Receptor ;,re L1s1ed ,u 1he Donc, m) 
(' \ ('h e,mc:,I C11nn -n1r:111nn Ill ,\11 . (":ilcul:ited rrnm ,\ ir r:rc 0;,l;i 

II{ lnh;,bllOn R:ile 

1-F F,c po,;;iir c Frl-q11cncy 

,\nal ytt 

lnhahition I Cur. Slo~ I Air [P('• from 

RID j Inhalation I Surfact Snil 

(mg/kg-day) l(mg/kg-d,y)-1 (mg/ml) 

\"olalilt Ori:mio 
Out:monc . 2-
AcclOnc 

1Si-mivoh1lilf' Ortanif'~ 

1

An1hr;,cenc 
flen7..o( ;i)an1hr:1ccnc 

18 en1.o{a)pyrenc 
'Den1..0(b )nuoran1hcne 

1 

Bcnr.o(g.h.i )pcry lcnc 
Bcnw(k)n uoranthc:ne 
Chrvscnc 
D1bcn,:(:1.h);,n1hr;iccnc 
Fluoranthcne 
lndcnn(l ,2. \ -cd)p\' rcne 
Phcn;,n1hrcnc 
Pvrenc 

1h1!ii(2 -Ethvlhcwl)phth:,l:lle 

:P"s ticidf' !'i 
4 4'-00[) 

l•:•·-ooE 
,4.4'-DDT 
1D1eld1in 
Fndosul ran I 

1Mf'IJ1ls 
{";,dm1um 

'Copper 
11.c;id 

2 QE-0 1 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

1Pn1:1s,;;tum I NA 
1
Sclenium I NA I 
Zon e l NA l 
Tolal lhzard Quolienl a d Ca ncer Ri, k: 

NA 709E- I0 
NA I ?0E-10 

N,I 5 <>5E- 10 
NA 2 21 E-09 
NA I 67E-09 
NA I 68E-09 
NA 9 llE- 10 
NA I 87E-09 
NA 2 llE-09 
NA 4 76E-10 
N,1 5 9lE-09 
NA I 00E-09 
NA \G IE-09 
NA 6 46E-09 
N,I 7 14E- I0 

NA 4 76E- 10 
NA 8 l6E-10 

l 4E-0I 4 l 9E-10 
I 6E+OI 9 69E-10 

NA l 40E-11 

6 lE+-00 l 78E-00 
NA 4 4lE-07 
NA 6 72E-07 
NA l l0E-0l 
NA 2 04E-08 
NA 2 47E-06 

Note Cell s m 1h1s table were intentionally left blank d~·c to a lack of toxicity d:11a 
• Sec Table 0-1 for calcularion of Air EPC 
NA= ln fo rm:11ion not available 

r \pil\pmjc11\,~nec■\pri,M\ruk1.1t-1,ud-l•b'-mba ir wk4 

TAIII.E 0-2 
ALCl ll,,\TION OF INTAKE ,\ND RISK FROM INIIAI.ATION OF 011ST IN AMlllt: NT .,\IR 

RF.ASONAIILF. M,\X1Ml1~1 F.Xl'OSI IRF. (RMF,) 
C'omplclion Rcporl • Mini Risk Asscssmcnl - SE:\ll--t-40 

Scn<"ct :\rm~· ll<"pol :\C"livity 

ED - E,;posu1c Durntion 
llW .,.. Bodyweight 

I qu;,flon rm lb.1,;,rd Quotient = Chronic D:i1h· Intake (Nc)/Rcforcncc DMc 

Fq11:i110n for C:incer Risk -=- Chrome D;iil y lnt;,kc ((:lt) x Slope F:lctor 

,\T - A"er:t!;iO!; Time 

Air F.P('• from 

Tnl:d Snils 

(mg/ml) 

I 60E-08 
J 40!: -0Q 

I 19E-08 
4 42E-08 
l JJE-08 
l l7E-08 
I 00F.-08 
l 74E-08 
l I0E-08 
Q llE-OQ 
I 19E-07 
2 18F.-08 
I llE-07 
I l•E-07 
I 4lE-08 

9 l2E-00 
I 6JE-08 
9 IR E-09 
I 04E-08 
680E- I0 

I 16E-07 
891E-06 
I l4E-0l 
6 JOE-04 
4 0SE-07 
4 QlE-05 

Pri~on lnm11te 
lntakt 11:u.anl 

(m~/k~-cby) Quolit"nl 
(Ne) ' (C..-) 

I 7lE- 10 6F- IO 

l 42E-1 I 
72 1E- 11 

4 lOE-10 

<>F. -10 i 
,\im1mplinm fo1· P1-i!'inn lnm;ilr 

CA • EPC Surfocc Onlv 
IR = 15 2 ~J/d;iy 
EF = 365 d;iys/vc;ir 
ED = 24 year s 
8W = 70 kg 
AT(Ne) = R760 d.1ys 
AT (Car) • 25550 days 

C-an('tr 
Ri!'ik 

I E-11 
rr- .OQ 

l E-09 

4F.-09 

i'· Pri~on \Vorkcr 
lnlSlkf' ' Huard 

' ' I (m~/k~-day) 

I 

Quoht"nf 
(Ne) 

621i1: -1 1 

('A = 
IR = 
EF -
ED •· 
BW -

AT (Ne) = 
Al'.(('ar) = 

(Cor) 

I 28E-11 
27 1F.• II 

I 62f- l0 

lE- 10 

2E-10 
A!'i!'illmption!'i (or Pri,on \Vt,rkf'r 
EPC Surfocc Only 

8 ml/day 
0 2 50 dnys/ycar 

25 years 
70 kg 

9 125 days 
25550 days 

CJ11 ncf'r 
Ri!'ik 

4E-12 
4E-10 

IE-09 

IE-09 

I Con.struction Worker 

lntJ11kt Huard 
(m~i-d•y) I Quotif'nt 

(Ne) 

2 11 E-11 

CA = 
IR = 
EF = 
ED = 
BW • 
AT(Nc) • 
AT(Car) • 

I 
(Car) 

l .7lE- ll 
l 66E• l l 

2 18E- 12 

7E-1 I 

7E-II _J I 
Assumpti~n!'i f;r Construction Worker 

EPC Surface and Sub-Su.face 
10 4 mJ/day 
J.25 days/year 

I yeus 
70 kg 

l65 days 
25550 days 

c,mur 
Risk 

6E-14 
6E- 12 

IF.- 11 

2[-11 

I : ~ ,· . ,., 

P•sc I n(2 



' ') 

0 

J 



T ,\111,E ll-2 
.\l.( ' l l l..-\TION OF INTAKE ,\Nil RISK FllO,\I INll.-\1..-\TION OF IJl lST IN .-\~llllt:NT AIR 

• RF:ASON.-\111.t: ~1.-\:\IM( IM t::\POSI IRf: (R~IE) 

Com11lction Report - l\1ini Risk .-\ssc-s . .,.ment • SF.\l).,Un 

Scncc.1 ,\rm~· lkpnt .-\rtivity 

Fqualt(ln for lntakt· (rn~/1.. g-da \" J ( .-\ .x IR '\ FF, l-"11 
nwx ,\"I Fqua1tCln f111 I l;, ,:;,rJ OuN1t'n1 ·. Chrr,n1c Dail v ln1.ikc (Nc)/Rcfercncc Do~c 

\ "ariablcs (A ssumptions for Each Rcccp lor .irt' L1 s1cd :,I 1hc 0 0 11{1111 ) 
,CA .,.. Chemic.ii Conccn1r:, 1ion 1n Air . C:,lcu l:,tcd from ,\11 F PC D:,t.i 

I 1R - Inhalat ion Rate 

1 FF - E1Cposure Frequency 

AnAlytt' 

\'nh1tile bri11ni" 
Outanonc. 2. 
1\ cc1one 

SrmivolAtilr Ori:,1nirs 
Anthr,1cene 
Ben7.o(a)anlhraccnc 
Ben7..o{a)py rene 
Ben7.o{b)fluoranthene 
Benw(g,h,i)pcrylenc 
Benr..o( k )Ouoranlhen e 
Chryscne 
Dibcnz(,1,h)rmthraccne 
FluorMthcnc 
llndeno( 1.2.3-cd)pyrcne 
Phcnanthrcnc 
Pyrcne 
bis( 2-Eth ylhcxy l)phthalatc 

Prsticidu 
4.4'-DDD 
4.4 '-DDE 
4,4'-DDT 
Die ldrin 
Endosulfan 1 

Mrt11b 
Cadmium 
forper 
Lead 
Potassium 
Selenium 
Zinc 

lnl111l:111ion Ci.re. Slopr IAir EP("• fro 
Rm I lnl11'1111ion 

(mg/kg-day) ! (mg/kg-day)• I 

2 QE-01 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
N,I 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

J •E-01 
I 6E<-O I 

NA 

6 JE+OO 
NA 
NA 
NA 
NA 
NA , 

Surfacr Soil 

(mg/m.1) 

7.0QE- 10 
I 70E- IO 

5 Q5E- 10 
2 21E-OO 
I 67E-09 
1.6RE-09 
Q 52E-IO 
I R7E-OQ 
2 IIE-00 
4 76E- 10 
5 95E-OQ 
I OQE-09 
I 61E-OQ 
6 46E-09 
7 14E-1 0 

4 76E- 10 
R 16E-10 
4 IQE-10 
96QE-10 
J 40E-1 1 

I 78E-OO 
4 45E-07 
6 72E-07 
J 20E-05 
2 04E-OS 
2 47E-06 

TolRI lfn.ard Quoti,nt and Cancer Ri~k : 

f: I) " FICroSlll l' l>m:,11{111 
· f)W -= Bodvwci1:ht 
AT " J\\·cragmg T1111c 

Air F.PC• from 
Tnt:.I Snil.'I 

(mg/ml) 

I 60E-OR 
J 40f-O<l 

I IQE-OR 
4 42f.-OR 
J .1 .1E-OR 
.1 J7E-OR 
I 90E-OR 
J 74f: -OR 
5 IOf:-OR 
9 52E-oq 
I I QE-07 
2 I RE-OR 
I 12E-07 
I 291:-07 
I 4.lE-OR 

Q 52!:-0() 

I 6JE-OR 
9 IR E-09 
1.94E-OS 
6ROE- 10 

I 16f:-07 
8 <>1 E-06 
1 .l4E-05 
6 .l<>E-04 
4 ORE-07 
4 <>lF .O'i 

Fri111111 on for (":mcc1 Ri sk - Chr(lllic D:,il y lntrik c (far) x Slope Fac1o r 

lh)" Care C enter Child 
lnrakr 

(mi/k,::-cl:1y ) 
(Nr) (Ca.-) 

I 4hl · - 10 

7 IOE- 12 
l ~2f: - 11 

<> O'if: - 1 I 

lb7anl 
Qnotirnt 

'i F - 10 

SE-10 

C::111,rr 
Ri .'lk 

2E- 12 
2E- IO 

6E- 10 

HE-10 

... D~y c~ .. c_~ni~r Adult 
lntakr I llllurd 

(mi;/k,:· d•y) Quotient 
(Ne) I (Co,) 

6 21E- 11 

1.28E- 11 
2 71E- 11 

I 62E-10 

2E- IO 

2E- 10 

Cancrr 
Ri .'lk 

4E-1 2 
4E- 10 

IE-09 

IE-09 

ICA -. 
i\.'1.'111 m11lion ~ for D11y Ca1'(" C't'nfn Child 

FPC Sm face Only CA = 
A.u umptiom ror Day C•rt- Crnttr Adult 

EPC Surface Only 

Nole Cells in 1his table were in1en 1ion11ll y lcfl blank due lo a lack of tox icity data 
• Sec Table D-1 for calcuhllion of Air EPC 

NA = lnform111ion not available 

p \pi1~jet,\~nec.\rfi:mn\ri.~kt.1hl,c1d44b\amb, ir.wk4 

I
IR · 

I

~~: 
nw a 
AT (Nc) , 
:IT(C'a<) • 

4 mJ/day 
250 days/yc:,r 

6 years 

15 kg 
2190 days 

25 550 days 

IR = 
EF = 
ED = 
BW = 
AT (Ne)= 
AT (Car) = 

S ml /day 
250 d:iys/year 

25 years 
70 kg 

9125 days 
25510 days 

1:,,•-,., 

r,,e Z or 2 



n 

0 



h111.111e1n fo r lnt:i l.. c (m~,:/ 1..i;-day) .,.. cs X IR X CF'( Fl l( Er- l( El) 
B\Vx AT 

,\':,n :,bles {Assump11ons fo r Each Recepto r .1re Listed 31 1he Bono m) 
CS .,. Chemic:il Cc,ncen1ra1inn in Soi l, C.1lcula1ed from Soi l EPC 0:11:1 
IR ln1;es 1ion R:11e 
n (onvers1c,n F:1cto1 
Fl - fri'ICl1M ln£C"iled 

Onl C ,irt. Slopt ErC 
,\ nal ylf' RID Or,il .Snrbcf'Soil 

(mg/lcg-day) (mg/kg-day)- 1 (mg/lcg) 

· \'ol,i file Ori,inics 
1\ cetc-.ne I 0E-0 1 NA 4 70E-02 

;nu1:1no nc . 2· 60E-0 I NA I 00E-02 

5f'm i\'ob til t Or"l:m ics 

1
An1hr:icene J OE-01 NA .1 50E-02 

jllenw(n):1n1 hr:tcene NA 7 JE-0 1 I lOE-0 1 
Benr..o( :,)pyrene NA 7 JE+OO 9 ROE-02 

!Ben1.o{b)nuor:,n1 hene NA 7 JE-0 1 9 0OE-02 
Oen1..o(1;.h.1 )perylenc NA NA l 60E-02 

1

8en1..o(k)OuorM1lhene NA 7 JE-02 I IOE-0 1 
Chrysenc NA 7 JE-03 I ~OE-0 1 

. D1hcn z( a.h )anlhraccne NA 7 JE+OO 2 80E-02 
lfluo r:inlhene 4 OE-02 NA J 50E-O I 
:lnden<'( 1.2.J -cd)py rene NA 7 JE-01 6 40E-02 

1Phcn:,n1hrene NA NA l JOE-0 1 
,rv,cn e J OE-02 NA J ROE-OJ 
1b1 s( 2. Ethvlhex yl )phthi1l:i1e 2 0E-02 I 4F.-02 4 20E-02 

iPts ticides/PC Bs 

14,4'- ODO NA 2 4E-Ol 2 ROE-02 
4,4'-OOE NA J 4E-0 I 4 R0E-02 
4.4'. IJOT S 0E-04 J 4E-OI 2 70E-02 

101eldr1n 5 0E-05 I 6E+O l l 70E-02 
fndosulf:tn I 6 OE-OJ NA 2 00E-0J 

MetJils 
Cadmium I 5 0E-04 NA 

I 
J 40E-0 1 

( 'c,ppc, I 4 0E-0l NA 2 62E 1 0 I 

I.cad NA NA 

I 

J l)~[:+0 1 

Ptlt;t,o;,;rnm NA NA I RRE+OJ 
Selenium 5 OE -OJ NA I 20E+OO 
7.1 nc J 0E-0 1 NA I 4<:;f:f.02 

I 

To ta l lla7.a rd Q u o ti~nl and Cancer Ri~k: 

Note Cells in 1h is table were ini entioMilY 1;n-biank
0

due 10 al:i.ck of toxicity data. 
NA- lnforma1ion not available 

.. 1,. ,,, ......... .. 1.,.,.,.,. ~1r..,.,,"\,id 1ft1',l\•rftfi~4M,n11•n1l\\l •I 

EPC from 
Tolal Soils 

(mg/lcg) 

4 70E-02 
I OOE-02 

J ) 0E-02 
I JOE-0 1 
9 R0E-02 
9 90E-02 
5 60E-0l 
1. IOE-0 1 
1 50E-O l 
2 80E-02 
J )OE-0 1 
6 40E-02 
J JOE-0 1 
J ROl'-0 1 
4 l0E-02 

2 R0E-02 
4 80E-02 
2 70E-02 
5 70E-02 
2 00E-0J 

J 40E-0 I 
2 62E•0 I 
1 95f. -+-OI 
I RRE+0J 
I 20E+OO 
I 4'1:'·02 

T .\lll.E 1>-J 
CAl.('1 I1,,\TION OF INTAl-:E ,\NI> RISI-: FROM TIit INGF:STION OF SOIi. 

IH:ASONARI.E MA\l~WM E\POSIIRE (RM[) 
Completion Report - Mini Risk Assc~~mcnt - S t-: All -UR 

Scncr:t ,.\ rmJ· llcpot ,\ ctil·ity 

EF -. Exposure Frequcnn· 
ED = Exposure Dur:'l! ic,n 
BW =- Body,.vcigh t 

f:qu:,tion fo r 11:v .. ,rd Quolient = Chron ic Daily Intake (Nc )/Reference Dose 

Equation for Cancer Ri sk = Chronic Daily lnti'lke (Car) x S lope Factor 

AT = Averaging Time 

Pr-i:iion Inmate 
lnt,ikf' 

(mg/kg-d•y) 
Jl ,17.,1 nl 

Qunlif' nl 

(Ne) I (C"or) 

6 71 E-08 
I 4.lf.-OR 

5 0OF.-0R 

5 OOE-07 

5 4JE-07 
6 OOE-0R 

J R6E-08 
8 14E-0R 
2 R<iE-0'> 

4 86E-07 
.l 74E-O,; 

I 71E-06 
2 07E-04 

cs = 
JR = 
CF = 
Fl = 
EF = 
ED = 
DW • 
AT (Ne) = 
AT (Ca.) = 

6 J7f--OR 
4 R0F-0R 
4 R5E-OR 

5 Jl)f.OR 
7 ]ff-OR 
l 17E-OR 

J I Jr-OR 

2 06f'..OR 

I J7E-0R 
2 15E-OR 
I l2f-OR 
2 71) F.OR 

71' -07 
2F-OR 

:? F-07 

11:.0,; 

21:-0<; 
lF -0(1 

Rf -00:. 
2E-0l 
,;E -07 

lf- -01 
qF-0,1 

lf: -0.t 
7F-Od 

SE-OJ 
Ass umplioni for Prii nn lnm11tr 

EPC Su rf:icc Onl y 
I 00 rng soil/day 

lf: -06 kg/mg 
I unil lc,;s 

16'\ d:iyslvc:i, 
24 }'C:'11 <; 

70 kg 
R760 d:,v,; 

25550 d:iys 

C.1ncer 
Rii k 

51'-0R 
41' -07 
41' -0R 

4f:-01) 
<;f:. 10 

I F-07 

2E-0R 

.lE-10 

JE-00 
RE -0Q 
41: -0Q 

'1E-07 

l t:-06 

Prison Worker 
lnlJikt 

(mg/k~-d•y) 
Hazard 

Quotient 
(N<) I (Cor) 

I 
4 60E-0R 
Q. 7RE-OQ 

l •llE-0R 

J 421' -07 

J 72E-07 
4 11 E-0R 

2 ME-OR 
5 'RE-OR 
I %E-OI? 

J l ]r--07 
2 c;<ir:.oc; 

I 17E-06 
I 42E-04 

cs = 
JR • 
CF = 
Fl = 
EF • 
ED = 
BW = 
AT(Nc) = 
AT(C,r) • 

'1 '\4f.-OR 
J 42E-0R 
J 46E-08 

J R4E-08 
5 24E-08 
Q 7RE-OQ 

2 24E-OR 

I 47E-0R 

o 7RE-0Q 
I 6RE-OR 
I) 44F.-09 

I 99E-OR 

5E-07 
l E-08 

IE-07 

9E-06 

IE-05 
2E-06 

SE-05 
IE-OJ 
JE-07 

7E-04 
6E-04 

2E-04 
5E-04 

JE-03 
,\i iunipfinns for Prison Worktr 

EPC Surface Onl y 
I 00 mg soil/day 

I E-06 kg/mg 
I unitless 

2 50 days/year 
2~ years 
70 kg 

9125 days 
25550 days __ ._ __ 

Canc~r 
Risk 

JE-08 
JE-07 
JE-08 

JE-09 
4E- 10 
7E-08 

2E-08 

2E- 10 

2E-09 
6E-OQ 
JE-09 
JE-07 

7[-07 

. ~··- -Const,:u_ctj~~ ~orkcr 
lntakr 

__ . (m~r-d•y) 
(Ne) (Car) 

Hazard 
Quotient 

2 87E-OQ 
6 1 IE- 10 

2 14E-OQ 

2 14E-08 

2 llE-08 
2.56E-09 

165E-OQ 
J 48E-09 
I 22E-10 

2 0SE-08 
I 60E-06 

7 JJ F. -08 
8 85E-06 

cs = 
JR = 
CF = 
Fl = 
EF = 
ED = 
BW • 
AT (Ne) • 

I ll E- 10 
8.55E-11 
8.64E-11 

9 59E-1 I 
l .JI E- 10 
2.44E- l 1 

5.l8E- 11 

l .66E-11 

2 44E-11 
4 19E-11 
2 l6E-l 1 
4 97E- 11 

JE-08 
IE-0Q 

7E-0Q 

SE-07 

8E-07 
IE-07 

JE-06 
7E-05 
2E-0R 

4E-05 
4E-o< 

IE-05 
JE-05 

ZE-04 
·Auumprion, for C onslruction Wo r ker 

EPC Surface M d Subsurface 
480 mg soil /day 

IE-06 kg/mg 
I unitl ess 

3 25 days/year 
I years 

70 kg 

__ . __ , AT (Car) = ---· 
365 days 

_25 5JO days 

C ,inctr 
Risk 

8E-1 1 
6E-IO 
6E-1 I 

7E- 12 
IE-12 
lE-10 

4E-11 

5E- IJ 

6E-12 
IE-11 
8E-1 2 
RE -10 

ZE-09 

I: '117"~' 

P•! ' 1.-.r2 
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Equ:11ion for ln1:1ke (mg!ltg-d:iy) "' 

TAIIU:1)-J 

CAl.("( 11,,\.T ION OF INTAKE ANO RISK FROM THE INGESTION OF SO IL 

R EASON,\ll LF, MA\IMI IM F:\POSIIRF, (R~IF,) 

Completion Report - Mini Ri!-k ,\!-!iie!-!iime!nt - SE:\ll -'4R 

Senec:1 Army Dcpnl Acli\'ity 

rs)( 1R x CF x Fl x EF '( ED 
nwx 1\ T 

f ar i:1bles (Assumplions for E3ch Receplor a1e Li sled :11 1hc llollom) 
f S"' Chemical Concen1ra11on in Soil. C:ilcula1ed from Soi l i:rc EF - Exposure Frequencv 

Fq11:11i~m f0r 11:v .. ·ud ()1101icn1 · Chronic D:1i l~· Intake {Nc)/Refcrence Dose 

Fqu:,tion fN C:ince, R1,;J. - Chronic Daily Intake (C.1r) x Slope Factor 
rlR = lngeslion Rate ED = Exposure Our:11ion 
k·F = Conversion F:tctor BW -= Bod)'\veight 
l'FI - Frac1ion lni:ested AT = Aver:igins Time 

Oral Cuc. Slnpr EPC f.rCfrnm 

Amdyt" Rm 0.-,.1 Surfact Snil Total Snil.• 

(mgl\:~-d:iy) (mg/leg-day) • I (mg/kg) (mfiikg) 

Volatile Orr.~ni cs 
Acelone 101:.01 I NA 4 70[-02 4 70F-02 
Bul:mone, 2- 6 01: -01 I NA I OOE-0::? I OOF-02 

Semivol11til, Ori11nics 
Anlh raccnc l OE-01 NA J 50E-Ol J 50E-02 
Ben1.o{a)::ui1hr.1cene NA 7 )l'-0 1 I JOE-01 I JOE-01 
Bcnr.o(11)pyrenc NA 7 JE-1-00 S.ROE-02 O 80E-Ol 

Bcn1.o(b)Ouor:1.n1hene NA 7 JE-0 1 o 90E-Ol Q <JOE-02 
Ben1.o(g.h.i )pery1ene NA NA ; 60E-Ol ; 60E-Ol 
Ben,.o(k)nuoranlhene NA 7 JE-02 I IOE -01 I JOF. -01 
Chryscnc NA 7 JE -OJ UOE-01 I 50E-OI 
Oibenz(a.,h)anthrncene NA 7 JE +--00 2 SOE-02 l SOE-02 
F1uoranthenc 4 OE-02 NA J 50E-OI J ;or..or 
lndeno( 1.2,J-cdlpyrene NA 7 JE -0 1 6 40E-Ol 6 40E-Ol 
Phenanth rene NA NA J JOE -01 J JOE -0 1 
Pvrenc J 0[-02 NA J ROE-01 .l ROF.-0 1 
bisc 2- E1hylhexyl)phthal ate l OE-02 I 4E-02 4 lOE-02 4 20F-02 

P,sticidts/PC Bs 
4_4·.000 NA l 4E -O I l SOE-02 l ROE-02 
4_4· . oor: NA J 4[-01 < ROE -02 4 ROE -02 
4 .4·-IJDT 5 OE-04 J 4E-0 1 2 70E-Ol l 70[-02 
Oieldrin 5 O[: .O"i I 6E 1 0I 5 70E-02 <; 701-: -02 

1Endosulfan I (1 OE-0.l NA 2 OOE-0.l l OOE -01 

Mrl:d, 
C.1dmium 5 OE-04 i NA l .40E-01 .1401:-0 1 
Copper 4 OE-02 I NA 2 62E+ol 2 62E•01 
Le:td N,I I NA l Q5E+OI J ()\f: t 01 

Pot.lSsium NA I NA I RRE +OJ I RRE +·OJ 
Selenium 5 01: -01 NA I 20E+OO I 20E100 
Zinc J OE -0 1 I NA I 45E+02 I 4-liE +02 

Day Ca re Center C hild 
lno,kr 

(mifkl?,•day) 
(N,) (rao-) 

4 201: .01 
Q l.ll: -OR 

1 201:-07 

'20F-06 

.1 411 ; or, 
, R4 1 -07 

2 471: -07 
5 21F-07 
I R)F -OR 

1 1 IE-06 
2 J<lF-04 

I IOE-0< 
I J21: -0l 

I OlE-07 
7 (17 F-OR 
7 7"E-08 

R /,IE-OR 
1 l?F-07 
2 fC>F -OR 

<; 01 E-OR 

1 2flE -OR 

2 t<lf:-OR 
I 76[-0R 
2 11 E-OR 
11 461;-0R 

lhnrd 
Q11ntitnl 

4E-06 
:E-07 

I E-0(1 

RE -05 

I E-04 
2E-o5 

"i[ .04 
IE-02 
IE-06 

hE-OJ 
1, E-OJ 

2E-OJ 
4E-OJ 

I 
I 

I 
. i 

I 
I· 
I 

C;mctr 
Risk 

7E-08 
(,[-07 
hF -OR 

6E-OCJ 
QE-10 
2E-07 

,1F-O R 

"F- 10 

5E-OCJ 
IE-OR 
7[-00 
7E-07 

Day C1re _C:enler_Adult 

(mtfki-d11y) Q1101ient 
lnt•k• 1 ll•urd 

(Ne) I (Cor) 

4 60E-08 
s 7RE-OQ 

J 42E-OR 

J 4lE-07 

J 72E-07 
4 1 IE-08 

l64E-08 
5 58E-08 
I %E-O'I 

J JJE-07 
l l6E-05 

I 17E-06 
I 42E-04 

4 54E-08 
J 42E-08 
J 46E-08 

J 84E-08 
5 24E-OR 
9 78E-OS 

l l4E-08 

I 47E-OR 

9 78E-O'I 
I 68E-08 
9 44E-09 
I QSE-08 

5E-07 
lE-OR 

IE-07 

SE-06 

IE-05 
lE-06 

lE-Ol 
IE-OJ 
JE-07 

7E-04 
6E-04 

lE-04 
SE-04 

Cancn 
Risk 

JE-08 
JE-07 
JE-08 

JE-09 
4E- 10 
7E-08 

2E-08 

lE- 10 

lE-09 
6E-09 
JE-09 
JE-07 

To tal Hazard Quolient and Cancer Ri~k: JE-02 21:-06 JE-OJ 7E-07 

Note Cell s in 1his 1.1ble were in1ention.1 ll y lefl blank due 10" l.1ck of toxicity d.11:t 
NA = In formation not A\'ailablc 

• .. ,,•-• •• ,.• . .. ~,., .,,,..; • .. ~• ,,. l ,., hf' . ~., ,11 l h•, .,,.,. . ,1 "l J 

1rs -
jlR = 
CF, 
Fl = 
EF = 
ED = 
llW = 
AT(Nc) = 
AT(Cm) = 

,\~~umptionll for O•y C111~ C,ntf'r Child 
EPC Surface Only 

200 mg soil/day 
I E-06 kg/mg 

I uni1l ess 
250 days/ye;i r 

6 years 
ll kg 

2 190 days 
25550. days 

cs = 
JR= 
CF = 
Fl = 
EF = 
ED= 

Anumpfion, for D11y C•~ Center Adult 
EPC Surface Only 

BW= 
AT (Ne) = 
AT(Car)• _ 

100 mg soil/day 
IE-06 kg/mg 

I unitless 
250 days/year 
25 years 
70 kg 

9125 days 
. 2555.Q_days 

l: 't 17' rl 

P•e.c 2 nr2 
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T.-\111.E D-4 
C'.-\1 ,('( II .-\TION OF ,\IISORIIED DOSE AND RISK FROM 0F.RM,\L CONT,\CT TO SOIi , 

RF.,\SONAIILE MAXIMl ll\l F.XPOS!IRF. (RME) 
Completion Report - Mini Risk Assessment - SF.AO 44ll 

Seneca Army n cpot Activity 

Fqu.111011 for ln1;,kc (rn g/kg.-day) =- CS x ('F x SA, .·\F , ABS , l' f, ED 

\" ;m;,h les (A ss11rnp11crns for E.1ch Receptor are lislcd al the 13 ott om ) 
CS • Chcm,c.il Conccnlralicm in Soi l. fr Clrn Soi l EPC f);, ta 

;cF .,... C"Cln\et sion Factor 

:;s,\ ~ Surface Arca Conlact 

1Af - ,\ dhercncc f;,ctor 
\ \BS ..., AhsNptiori F.tctor 

Ot-rm:11 Carr. Slopr 

ll\V , ,\T 

EF 1: '<pOs11rc Frequent'\ 
Ell E~pC'lsurc Du r.1111111 
11\V · Bn<lvwcighl 
AT =- t\\cr;ii-:rng Time 

Ere Ere from I Pr i~on Inmate 

Eq 11 .i1 1nn for Hazard Quoticnl ...,. Ch rome Dailv Intake (Nc)/Refcrcnce Dose 

Equ,tli on for C.mccr Risk = Chronic Dai ly ln1akc (Car) x Slope factor 

Pri,on Worker Construction Worker 

l ]/l17•ri 

Ana lytc Rffi Ot-rmal 

(mglkg-d•y) I (mglkg-d•y)-1 

Ah'.'oq,tion 
Factor~ Surran~ Soil Tot:.1 Snih I 

(rni;/kg) (rnwkg) 

Ah'.'orhcd llo'.'t" i lla7.Ard 
(mg/k,:!-d:t y) ] QuotiHt 

(Ne) I (!'sr) I 

Cannr 
Ri'.'k 

Ah'.'orbrd Dos~ Ii H11 ~11 ; d 
(m~/k~-d•y) _ Quotient 

C,mcer 
Risk 

Absor~ Do;e I H11urd i C11nccr 

·- (!!'g/kf,<l•y) _ Quotient I Ri,k 
(unitlt"'.'S) 

:Voh1lilc Or~11nics 
jAcctonc I I 0E-0 1 NA NA 
Aulanonc. 2- 60E-0 I NA NA 

4 70E-02 
I OOE-02 

Scmh·ol1Uilr Ori11nics 
An thraccnc J 0E-0 1 NA NA l .S0E-02 
Bcnzo(a)anlhraccnc NA 7 JE-0 1 NA I J0E-0 1 
Bcnzo(a)pyrene NA I SE+O I NA 9 80E-02 
Bcnzo(b)fluoranthcnc NA 7.JE-01 NA Q,90E-02 
Bcnzo(g,h,i)pcry lene NA NA NA 5.60E-02 
Rcnzo(k )fluoranthcne NA 7 JE-02 NA I I0E-0 1 

IC'hryscne NA 7.JE-0J NA 
D1hcnz(a.h)anlhraccne NA 7 JE+O0 NA 
Fluoranthenc 4 0E-02 NA NA 

I S0E-0 1 
2 80E-02 
J S0E-0 1 

llndcno( 1.2.J-cd)py rcne NA 7 JE-0 1 NA 
1 
rhcnnnlhrcnc NA NA NA 

6 40E-02 
J J0E-01 

IPyrcne l 0E-02 NA NA 
1 
hi~ 2- Ethyl hcxyl)phl halate I 0E-02 2 8E-02 NA 

J 80E-0I 
4 l0E-02 

l Pcslicidcs/PC Rs 
14.4'-DDD NA I 2E+O0 NA 2 80E-02 

14,4'-DDE NA I 7E+OO NA 
4 4'-DDT I 0E-04 I 7E+oo NA 
O1cldrm 2.SE-05 J 2E+O I NA 

1F.ndosulfan I 6 OE-OJ NA NA 

4 80E-02 
2 70E-02 
5 70E-02 
2 00E-0J 

I 
1Mrf111s 
!Cadmium 5 0E-05 NA 0 01 J 40E-0 I 

1,npper 2 4E-02 NA NA 
!Lead NA NA NA 

2 62E+0i 
J 95E+0I 

1Po1assium NA NA NA 
!selenium 4 SE-OJ NA NA 

1
7.,nc 7 SE-02 NA NA 

I 88E+0J 
I 20E+o0 
I 45E+02 

il'otal Hawrd Quotient and Ca n.eer Ri,k: 

I 

Note· c;,i; in .-his tabi~ -.;,~e i;:;i;~·o~;ii)' i~fl-b1~k due i-o ; la~k of .~1Cicily-dat~.-. -

NA= In formation not available. 

4 70E-02 
I 00F.-02 

J S0E-02 
I J0E-01 
9 80E-02 
9 90E-0l 
5 60E-02 
I I0E-0 1 
I S0E-01 
2 80E-02 
J S0E-0 1 
6 40E-02 
J J0E-0 1 
J 80E-0 1 
4 20E-02 

2 80E-0l 
4 80E-0l 
2 70E-02 
5 70E-02 
2 00E-01 

J 40E-0 I 
2 62E .. OI 
J 95E+O I 
I 88E+OJ 
I 20E<·00 
1 45E+02 

I 

I 2 Rll '-07 i I 6 E-0J 

I I 
6F.-03 

cs = 
("F " 
SA = 
AF = 
EF = 
ED = 

As'.'tump1ions for P.-i'.'on lnmatr 
EPC Surfoce Only 

BW = 
AT (Ne) = 
AT (Car) = _ 

I 00E-06 kg/mg 
5800 cm2 

I mg/cm2 
365 days/year 

24 years 
70 kg 

8760 days 
2555Q. days 

(Ne) I (Car) 

I 9JE-07 4E-0l 

cs = 
CF = 
SA = 

_ __ 4[-0~_ 
Asirn mplions for Prison \Yorker 

EPC Surface Only 
I OOE-06 kg/mg 

5800 cm2 
AF = I mg/cm2 
EF = 250 days/year 
ED = 2S years 
BW = 70 kg 
AT (Ne) s 9125 days 

AT (Car) =____ 25550 d!!Y~ - ·--·. ___ _ 

• USEPA Region 2 recommend! quantifying dermal exposure onl y for cadmium. arsenic, PCBs. dioxins/furan s and pentachlorophcnol , since absorption factors arc not available for other chemicals of concern. 

_ ,_.,, ___ : __ , _, ____ _ _ , __ : , _ _ 1.: - 1,..,,.1.11.,.,.,1,t ,tn\ ,1.,....,. ,.: 1 ., l ,t 

(Ne) (Cu) 

2.5 1 E-09 SE-05 

.~E-05 
As,amption1 for Construction Worker 

CS = EPC Surface and Subsurface 
CF = I.OOE-06 kg/mg 
SA = 5800 cm2 
AF • I mg/cm2 
EF c J 25 days/year 
ED • I years 
BW s 70 kg 
AT (Ne)• 365 day, 
I\ T (Car)~ __ 25550 days ___ . 
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F.qualion for ln1.ikc (mglkg•d.iv) -

TARLE l}-4 
C\l,Cl ll.,\TION OF ARSORREI) nosE ,\NI) RISK FROM 0ERMAL ('()NT,\(T TO SOIL 

REASONABLE 1\1,\XIMI II\I EXPOSI IRE (RI\IE) 
Completion Repo r t - l\lini Risk Assessment - SE,\!) 4411 

Scnera Army Depot Acth·it)' 

CS x CF x S:\ x :\F x \BS , FF x 1:11 
Jl\V , ,IT Fq11.1lmn for I l a1,;:ml Ouotitnt =- Chronic Daily lnlakc (Nc)/Rcfcrcncc Dose 

Var1ahlcs(Assumplions for E.ich Receptor me l .1s1cd ;,11hL' l\nllnm) 
rs - Chcnucal lonccntraticm 111 Soil . fl(11n Snd FPC lla1:1 
CF .... C'onvcrsinn r .iclor 

~SA = Surfocc Arca Contact 
,1AF -= Adherence Fnclor 

ilA BS = Absorption factor 

Ot'rnrn l 
ROl 

Carr. Slop!' ; Ahjorplion 

An11 lyh' 

VolAt ile OrJ?Anic, 
Acetone 
Butanone. 2• 

Semivol11tile Or~11nics 
Anthraccne 
Benzo( a)anthracene 
Benzo(a)pyrene 
Benzo(b)nuoranthcnc 
Bcnzo(g.h.i)pcrylcne 
Bcnzo(k)fiuoranthcnc 
Chrysene 
Oibcnz(a.h)anthraccne 
Fluoranthene 
lndcno( 1,2.3-cd)pyrcnc 
Phenanthrcne 
Pyrcne 
b; s( 2 -Ethyl hexyl)phthalote 

Pesticides/PCBs 
( 4'-DDD 
4,4'-DDE 

1

4,4'-DDT 
Dieldrin 

1Endosulfan I 

(mg/kg-day) 

I 0E-0 1 
60E-0l 

) 0E-01 
NA 
NA 
NA 
Nil 
NA 
NA 
NA 

4 0E-02 
N,1 

NA 
J 0E-02 
I 0E-02 

NA 
NA 

I 0E-04 
2 SE-05 
6 OE-OJ 

IM•t•l_s . 
l
('adm1um 

1

. 5 0E-05 
Copper 2 4E-02 
\Lead NA 
1Potassium NA 1 

Zmc 7 SE·O- 1 

Otrnu, I 

(mg/kg-day)-1 

NA 
NA 

NA 
7 JE-0 1 
I 5E+0 I 
7,JE-0 1 

N,1 
7 JE-02 
7 JE-0J 
7 JE•00 

NA 
7 JE-01 

NA 
NA 

2 RE-02 

I 2E+00 
I 7E+OO 
I 7E+OO 
3 2E+0 I 

N,1 

N,1 
N,I 
N,1 
N,I 
N,I 
N,I 1

Sclcn,um I 4 SE-0~ I 

/Total Ha111 rrl Quotient and Cancer Riisk: 

I 

Faclor~ 

(unitlcss) 

NA 
N,I 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N,I 
N,I 
N,I 

I NA 

i NA 

NA 
NA 
NA 
N,I 
NA 

0 0 1 
N,1 
N,I 
NA 
N,1 
N,I 

Nole. Cel ls in .ihis table ,-;~c intentionally lcO b,; ~kdue to ~-i~tl ~fio;icTt)'- iata 
NA= Information not available. 

I 
I 

I 

! 
I 

IT l: \: p(1surc FrCCJUL'1K\ 

Fl) · Exp11surc Du rat1n11 

nw ~ llodv,vc ii;ht 
:\ r · .-\\(:1:i~1n~ T11nl' 

El'(' 

S11d:1rt' Soil 

(mg/kg) 

4 701-:-02 

I 00E-02 

J S0E-02 
I JOE-OJ 
9 S0E-02 
9 Q0E-02 
5 601:•01 
I JOE-OJ 
I SOE-OJ 
2 ROl: -02 
) S0F-01 
6 40E-02 
.l 10F-01 
J MOE-OJ 
4 201: -02 

2 80E-02 

4 S0E-02 
2 70[.02 
5 70E-02 
2 00E-01 

) 40E-0l 
262£: 1-01 
J 95[+01 
I 8RE•01 
I 20E H)O 

I 4SF.Hl2 

: F.PC from 
' ' I Total So;J, ; 

(rng/kg) . 

j nor-02 
I 00l ' -02 

J S0E-02 
I )0E-01 
9 R0E-02 
9 90E-02 
S <,OE-02 
I IOE-01 
I 501' -01 
2 ROF -02 
J S0F-01 
6 40E-02 

J JOE-OJ 
) R0F-01 
4 20F.02 

2 801:-02 
4 O0E-02 
2 70E-02 
S 70E-02 
2 00F.-0) 

) 40[-01 
2 62f:-·1·01 
) 95Et0J 

i I RRE 10) 
J I 201'\Jl0 
j I 451' •02 

I 

Fqu.i110n fm Cance, Risk = Chronic Daily lntRkc (Car) x Slope Factor 

Day Care C;entcr Child 
,\ll5orbC"d Oo~t' j 11:17.Ard 1 {"11ncrr 

(m~rdny) I Quolitnl Ri~k 
(Ne) (Ca,) I t 

Day Care Center Adult 
AbsorbNf Dose I llaurd 

__ (._.,g/k~-d•y) _ Q110H<nt 
(Ne) L (C•r) 

I 

) 40E-ll7 71:-0) I 9JE-07 4E-0J 

I 7E-OJ 4E-03 

C~ncer 
Risk 

I ,,~~nmption~ for 011y c~rc Ctn ltr C hild Aim1mptions for D,iy C11re Center Adult 
CS - EPC Surface Only CS = EPC Surface Only 
CF = I OOE-06 kg/rn g CF = L00E-06 kg/mg 
SA = 2 1Q0 cm2 SA = 5800 cm2 
AF = 1 mg/c m2 AF= I mg/em2 
EF = 2 SO days/year 
ED = 6 , years 

EF = 250 days/year 
ED = 25 years 

BW = I S kg BW = 70 kg 
AT (Ne)• 2 190 days AT(Nc) = 9125 days 
A1,(Car) _::__ 2SSS0 _days . __ ,AT (Car)2 ____ 25550 days 

• USEPA Region 2 recommends quantify ing dermal exposure only for cadmium, arsenic, PCBs. dioxins/furans and pentachlotophenol. since absorption factors are not available for other chemicals of concern. 

IZ:07•t<i 
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TABLE D-5 
CALCULATION OF INT AKE AND RISK FROM THE INGESTION 'OF GROUNDWATER 

REASONABLE MAXIMUM EXPOSURE (RME) 

p·\ pit\proiccts\scnce.t\prison\ri sk 1.:1bl\sead44 b\in ggw. wk 4 

Completion Report - Mini Risk Assessment - SEAD-44B 
Seneca Army Depot Activity 

Based on a lack of toxicity data (i .e. oral RfDs and carcinogenic slope factors 

for the analytes detected) risks from this pathway were not quantified. 

11/117MII 
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,\nalyte 

I 
I 
i\l etal!I 
f\li!gncsium 

EPC Air I Tim, of I Flow R• tc of I EPC - RMF. 
All-S ite \\'ell!> 

1 
Show~r -Ts Shower.- Fw Groundwater 

(msfm') j (m10) (L/m10) (mg/I) 

0 OOE+00 15 19 ) 29E'0I 

Concentration in Air (mg/m') = Cinf]l +(l/(kT,)(cxp(-kT,)- t )I 

A,ymptotic Air Cone, - C inf (mg/m·') = f(F.)(l'w)(Ct)l /l'a 

Rat, Con,tant - k (Umin) = F,Nb 

F.ffici,ncy of Relcu, - E (unitle.,) = (F.-tce)(ll)/(11 -tcc) 

Friction Emitted (fe) = (EPC, ir , l'a ) / (EPCgw, Fw) 

•• Cderm = EPCgw x ( I - fe) 

p \p i1\projcct.s\scncca\pri son\risk t.ibl\se.'ld4◄ o.\dcrmgw wk4 

TABLE D-6 
C \L('l lLATION 01' AIR CONC ENTRATION IN S110\Vr.R 

FROM VOLATILl7,ATION OF GROUNDWATF.R (daily) 
REASONABLE MAXIMUM EXPOSI IRF, (RME) 

COMPLET ION REPORT - MINI RISK ASSESSMENT - SF.AO 448 
SENECA ARMY DEPOT, ROMIILUS, NEW YORK 

t: /117/<)ll 

I Flow Rate or Air Vo lume or I Henry Law~ i A,ympt otic Air I Rat, !Efficiency 01 Efficiency of I Henry Law, I Fraction J Cderm" 

I 
in Shower- F:, 

( mJ/min} 

2 •I 

: Hathroo m-\'h ! Constant-II I Conc.-Cinr Const1nt-K Relusr- E Release for Const1nt-TC E Emitted" I (Water} 
Cm'> I (m 1-atm/mol) I (mg/m') ( I/min) (un itl css) TC E E-TCE (m' -ann/mol) (percent) (mg/I) 

12 NA 0 00E+00 

1

1a riahlcs: 

',\=Chemical Concentration in Air (mj!/m') 
Ts = Time or Shower (minutes) 
Fw = Flow Rate of Shower (Umin) 

1 a = Flow Rate or Air in Shower (m-'/min) 

( " = Volume of Bathroo~ (m·') 

I 

0 20 0.00 0.6 

Assumptions: 

EPC - Groundwater Oat• - RME 
IS (RME default) 
19 (E,timated RME) 
2,4 (Average Air Flow) 
12 (Avenge Bathroom Volume) 

0.009 1 000% 3.29E+0 I 

Page I of I 
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TABLE D-7 

CALCULATION OF INTAKE AND RISK FROM DERMAL CONTACT TO GROUNDWATER (while Showering) 
REASONABLE MAXIMUM EXPOSURE (RME) 

p \pi1\projccts\.,encc.a\prison\risktabl\sead44a\dcm,gw wk4 

Completion Report - Mini Risk Assessment - SEAD-44B 
Sene~a Army Depot Activity 

Based on a lack of toxicity data (i.e. dermal RfDs and carcinogenic slope factors 
fo r the analytes detected) risks from this pathway were not quantified . 

1' 117 " '" 
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SENECA - SIX AREAS OF CONCERN FINAL COMPLETION REPORT 

APPENDIX E 
RISK TABLES - SEAD-52 

Table E-1 Ambient Air Exposure Point Concentrations 

Table E-2 Calculation of Intake and Risk from the Inhalation of Dust in Ambient 

Table E-3 Calcu lation of Intake and Risk from the Ingestion of Soil 

Table E-4 Calculation of Absorbed Dose and Risk from Dermal Contact to Soil 

p: \pi t\p ro j ects lse nee a Ip r i son \secti ons \fin a l\a pp n) ·.doc April 200 1 
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TABLE E-1 
AMBIENT AIR EXPOSURE POINT CONCENTRATIONS 

Completion Report - Mini Risk Assessment - SEAD-52 
Seneca Army Depot Activity 

Equation for Air EPC from Surface Soil (mg/m') ; CS..,f x PM10 x CF !!Equation for Air EPC from Total Soils (mg/m') ; CStot x PM10 x CF 

i' 

Yarialili:s; IIYariables 
icStot; Chemical Concentration in Total Soils, from EPC data (mg/kg) 

12/07/9S 

CSmf; Chemical Concentration in Surface Soil , from EPC data (mg/kg) 
PM w; Average Measured PM10 Concentration ; 17 ug/m' 

.fJ: ; Conversion I 
jl PM10; PM10 _Concentration Calculated for Construction Worker- 340 ug/m' 
' ; V ; - / 

EPC Data for EPC Data for Calculated Air EPC Calculated Air EPC 
Analyte Surface Soil Total Soils Surface Soil Total Soils 

(mg/kg) (mg/kg) (mg/m') (mg/m') 

Nitroaromatics 
Tetryl I .SOE-01 I.SOE-01 2.55E-09 5. IOE-08 
2,4,6-Trinitrotoluene 4 .IOE-01 4. IOE-01 6.97E-09 1.39E-07 
2,4-Dinitrotoluene 2. IOE+OO 2. IOE+OO 3.57E-08 7.14E-07 

ND; Compound was not detected above the detection limit shown 

"' 

p ·\pi 1 \pro_1ec1s\seneca lpri son Ir i sk lab llsead 5 2\a ire x pl wk 4 Page I of 
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TABLE E-2 
CALCULATION OF INT AKE AND RISK FROM INHALATION OF DUST IN AMBIENT AIR 

REASONABLE MAXIMUM EXPOSURE (RME) 

p \pi1\projccts\.,cncc.,\pri son\riskt:,;bl5CadS2\:unbai r.wk4 

Completion Report - Mini Risk Assessment - SEAD-52 
Seneca Army Depot Activity 

Based on a lack of toxicity data (i.e. inhalation Rills and carcinogenic slope factors 
fo r the analytes detected) ri sks from th is pathway were not quantified . 

1!1117/\111 
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Equ :ition for In take: (ms ll<s•dav) "' CS x IR x CF x fl x EF x FD 
RW '<AT 

Van.ables (Assumpt ions for E:ich Receplor arc Li sled at !he Bona m} 
J('S ~ Chemical Crmcenlr:i lmn rn SOIi. Calcu lated from Soi l Er C Oa1:i 
' IR ... lns est,on R.1te 
CF • Con\'e,,;ion F:icto r 
Fl • Fr:iction ln_!;cc;1cd 

Oral 

,\nalytt 

I 
RID Or,11 Surl11ct Soil 1 

c .. ,. Slop, I r.rc 

(mgll<g-day)- 1 (mg/kg) I (mg/kg-day) 

:Nitroaromatics 
2.4. 0 initroto lucne 2 OE-OJ 6 SE-0 1 

I 
2 IOE •OO 

I 2.4.6 -Tr1n 11rotol ucne S OE -04 J OE-02 4 IOE-0 1 

Tetr.•I I OE-02 NA I ~OF -01 I 

1Total lfa7.ard Qunticnl srnd Cancu RiJk: 

No le Cell s m this ti'lhle wer e in1cntion:illy left blank due 10 :i lack o r toxicitv d:it:i 

Tr,1:il soi lc; incl ude surface :ind suhsutface so ils 
N •\ - lnform:iuon nn l :,\' a1lahlc 

r ' r'' ""°"" tc"ch \.'1C ncc• \pri," n\rid .:t• hl\, e• dS2\1np.voi1 \\ lr:.C 

rrr frnm 

Tolal Soils 

(mg/k g ) 

2 JOF. t-00 
4 IOf:.-0 1 
I )OE-0 1 

TAIILF, E-3 
L\LCl l l.,\TION OF INT ,\KF, ANO RISK FROM THE INGESTION OF SOIi , 

RF:ASONAIII.F. MAXIMIIM EXPOSURE (RME) 
('nm11lction Report - Mini Ri!i-k ,\~~C!i-~ment - SE,\0-52 

S<"ncca ,\rmy Ocpol ,\cti,·ity 

EF - E'<posurc F,cqucncv 
F O -= E'<J)('IS\U t! OuralH1n 

OW Rnd ywi:isht 
AT · 1\\-cr:ii.:rn,!; l'rmc 

Pr i~on lnmat~ 
lnl11kt ll:11urd 

(mg/kg-d11y) Quolitnt 
(N, ) (C-a,) 

_l OO E-06 J OJE-06 2E-Ol 
~ R6F. -0 7 2 01 E-07 IE-01 
2 14f:-0 7 2E·05 

JF:-03 

lcs = 

Assumrtion :. for rd.rnn lnm:itt 
Er e Surfocc Onl y 

IR = I 00 mg so il/d.1v 
I E-06 kg/mg 

(":1nrtr 

Risk 

7F -0 7 
<, E-Ofl 

7t:-07 

f:.q u:i ticm fo r 11:v ... ,rd Quotient = Ch roni c Daily fnlake (Ncl/Reference Dose 

F.qu:i11o n fo r Cancer Risk .: C hronic 0,1ily Intake (Car) x Slope Faclor 

Pri.,on Worker Construction Worker 
ln1:11kc j ll11urd I Can<"tr Int~~- I H~n1 I C an«r 

(mJ:lk~•dAy) Quoti~nt Risk _ _ (m&fk •day) __ _ Quotient Ri~k 
(N<) (C.,-J (Ne) (Cor) 

2 OIE-06 7 J4E -07 I E-0) l E-07 4 9JE-07 7 OlE-o<l I ZE-04 I )F.-09 
4.0 IE-07 I 4l E-07 SE-04 4E-09 9 6JE-OR I JSE-09 ZE-04 4E-1 I 
I 471' -0 7 I E-01 J lZE-0 8 4E-06 

I 2E-03 _ _ I SE-07 -· I __ 4E-04 SE-09 
Arn1mplions for Prison Worku Assumi,tions for Construction Worktr 

CS = EP( Surface Only cs = EPC Total s 
IR = I 00 ms soil/day IR = 480 mg soi l/day 
CF • I E-06 kg/mg CF = I E-06 kg/mg ( F • 

Fl = I uni1l css ' Fl • I unilless Fl • I unill ess 

IEF ' 16~ d:iv,;/yc:ir EF = 250 d:,ys/ye,1r EF = 12. S days/year 

iED = 24 yc:, rs ED = 25 ye11rs ED • I years 

BIV = 70 kg BIV • 70 kg BW • 70 kg 
/ T(Nc) "" 8760 d:ivs AT(Nc) = QJ2 ~ days AT(Nc) = 365 days 
AT (Ca,) - 2~~~0 d:,ys AT (Ca, ) = 2SSSO days AT (Ca,) = 2 SSSO days 

1:,,1,•1•1 

hBC I of2 
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TAHU: F.-J 
CAlfl lLATION OF INTAI\F, AND RISK FROM THF. INGESTION OF SOIL 

REASONABLE MAXIMUM F.XPOSURF. (RMF.) 
Completion Report - Mini Ri~k ,\~~e~!>mcnt - SF.:\ O-S2 

Seneca ,\rmy Depot Activity 

!1
1Equa1ion ro: lntakc (mg/ks-day) "' CS x IR x CF x Fl x EF x FO 

I 

OW x t\T 
Variables (Assump1ions for Each Receptor are Li slcd a1 the Oollom). 

~

S = Chemical Conccn11a1ion in Soil. Ca1cu1:11ed frC'lm Soil Fr C F.F = Expo<:urc Frequencv 
I R ,.. Ingestion Ri'\IC ED "' Exrosure Dur:1l1 C'ln 

l:quatiC'ln for H:i l:ud Quo1ien1 = Chronic D:iily Intake (Nc)/Refercnce Dose 

Equ:111on for (:,ncer Ri~k = Chronic Daily In take (C:u) x Slope Factor 

Ii F "' Con\'ersion FactC'lr RW .= Bodywcighl 

1 Fl :: Frnction lnccs!cd AT = Avc r:11;i ng Time 

Oral Carc.Slort" EPC 

An•lyte RID Or•I Surf11ce Soil 

(msfkg-day) (mg/\(g-day)- 1 (mg/\(g) 

Nitroaromalics 
2.4-Dinitrotnluene 2 OE-OJ 6 RE-01 2 IOE+OO 
2.4.6•Trinitrotoluene ) OE-04 J OE-02 4 IOF.-01 
Tet ryl I OE-02 NA I )OE-01 

TotRI HazRrd Quotient and Cancer Ri!>k: 

Note Cells in thi s table were intentiC'ln:llly lefl hlank due 10 :i 1:ick or ln'<ic11v d:1t:\ 
Total soil s include su rface and subsurfocc soi ls 
NA ., ln form:tl ion not av:iilahle 

,. li- ,,l,. .......... 1. ,..,,.,.,.1,..., .,.,.1.,. l ,,.1',T\, ,-,. ,l\ ]l1r,f• n •1 " l ~ 

F.P(" rrnm 

Total Soi l5 

(m0/\( g) 

2 IOE+OO 
4 IOE-0 1 
I )OE-01 

Day Care Center Child 
lnt,1kr fl •1nd Cancrr 

I ( mJ:!ki-day) Quolirnl I Risk 

; (Nr) (Car) 

I Q2E-0°' I ME-06 IE-02 I IF.-06 
J 74F-06 J 21E-07 7E-OJ IE-08 

I I J7E-06 IE-04 

. . 2 F.-02 I F,-06 

i,s = 
As!l'.nmplions for Day Care C.rnler Child 

I 

;JR "' 
:CF = 
1n -
:JT -
IEI) = 
BW = 

i,IT (Nc) 

AT (Cu) "' 

EPC Surface Only 
200 ms soil/day 

I E-06 kg/mg 
I un i1lcss 

2 SO days/yc:u 
6 years 

15 ks 
2190 days 

255"i0 days 

••·• • ·· - · ~·· ··~·· 

..... __ .!>~Y Cu~ .<::,enter_~dult 
Intake HAnnl 

_ ____ (m,/ki-d•y) ___ QuolHenl 

(Ne) ... J (Cu) 

2 OlE-06 
401 E-07 
I 47E-07 

7.J4E-07 
I 4JE-07 

IE-OJ 
8E-04 
IE-05 

2F.-0J 

C•nc-er 
Risk 

l E-07 
4E-o<J 

5E-07 

cs = 
JR = 
CF = 
Fl = 
EF • 
ED = 
BW • 

Assumptions for O•y Care C rn ler Adult 
EPC Surface Only 

IAT(Nc)= 
AT(Car)= 

100 mg soil/day 
I E-06 kg/mg 

I unitless 
2 50 days/year 

25 yea rs 
70 kg 

q125 days 
25550 days 

1:., ,7.,,, 

Pap:cl o(Z 
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TABLE E-4 

CALCULATION OF ABSORBED DOSE AND RISK FROM DERMAL CONTACT TO SOIL 

REASONABLE MAXIMUM EXPOSURE (RME) 

Completion Report - Mini Risk Assessment - SEAD-52 

Seneca Army Depot Activity 

Tlascd on a lack of toxici ty data (i .e . dermal RfDs and carcinogenic slope facto rs 
for the analytes detected) risks from this pathway were not quantified. 

l! /11 4 /' >'I 

h~c 1 of I 
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TABLE F-1 
AMBIENT AIR EXPOSURE POINT CONCENTRATIONS 

Completion Report - Mini Risk Assessment - SEAD-62 
Seneca Army Depot Activity 

EquaJ0~1fo~Ai ; EPC from Surface Soil (mgim') CS,.., x PM,o x CF 

Variables: 
CS,.,., = Chemical Concentration in Surface Soil , from EPC data (mg/kg) 
PM ,u = Average Measured PM ,o Concentration= 17 ug/m' 

C::f-~lru. = I E-9 kgiug 

l
:E<iuat,on for Air EPC from Total Soils (mg/m ') = CSio, x PM ,o x CF 

I~ 
'lcs,., = Chemical Concentration m Total Soils, from EPC data (mg/kg) 
11 PM10 = PM10 Concentration Calculated for Construction Worker= 340 ug/m' 
l;eF = Conversion Factor = I E-9 kg/ug 

12/07 

EPC Data for EPC Data for Ca lcu lated Air EPC Calcu lated Air EPC 
Analyte Surface Soil Total Soils Surface Soil Total Soils 

(mg/kg) (mg/kg) (m g/m' l (mgim'l 

Semivolatile Organics 
Fluoranthenc 4 .60E-02 4.60E-02 7.82E-I0 J.56E-08 
Pyrene 4 .70E-02 4.70E-02 7.99E-I0 l.60E-08 

Mtl.a.ls 
Cadmium 4.30E-0I 6.S0E-01 7.31E-09 2 .3 IE-07 
'Copper 2.28E+0I 2.87E+0 I 3.88E-07 9 .76E-06 
Potassium l.63E+03 2.97E+03 2.77E-05 I.0IE-03 
Selenium l.30E+00 l.30E+00 2.2IE-08 4 .42E-07 
Zinc 2. I 8E+02 2. 18E+02 3.7IE-06 7.41E-05 

Herbicides 
2.4.5-T I .00E-02 I .00E-02 l.70E-10 3.40E-09 
Di camba 9.30E-0:1 3.16E-09 .. 
:--D = Co mpound was not detected above the detection limit shown 

p pn p1 0_1 cc1s sencca pri son nsk1abl scad62 .ai rexpt. ,, k-4 Page I 
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IEqua1ion for Intake (mg/kg-(k1y) "' tA x IR x EF x ED 

13W xAT 
iVari:ihlcs (A -.s111np1ions for Each Rccep1or arc Lis1ed at the Bollom} 
CA Chemical Concentration in Air. Calculntcd from Air EPC Data 

1

1 R Inhalation R;1tc 

!EF Exposure Frequency 

A rrn lytr 
Inhalation C'arc. Slop(' I Air [ PC• from 

Rn> Inhalation Surface Soi l 

(m~/kg-doy) \(m~g-doy)- 1 I (mg/mJ) 

Sl' mivoh1tilt Orgimiu 
Fluor:m thcnc NA NA 7 R2E-0I0 
Py1t:nc NA NA 799E-0I0 

jMrt :i ls 
C:ulmium NA 

I 
Copper NA 
Po1as,; iurn NA 

Sclc11ium NA 

6 JE+000 731E-009 
NA 3 SRE-007 

NA 2 77E-005 

NA 2.21E-008 
Zi nc NA NA 3 7 1E-006 

!Jlt rhicidts 

)2.45-T NA 
Dic;unha j NA 

I Total lla7.ard Quotient and C ancer Ri k : 

NA I 70E-0I0 

NA 

Nole Cell,; in th is 1able wen: inlentionally left blank due 10 a lack of 1oxici1y d:ua. 
• Sc,: Table F- 1 for calculati nn of Air ErCs 
NA lnfnrma1io n not av:iilahlc 

p \p1llpro1eclslsenecalnoactrodlmin_riskltablesldraftfinallsead62\AMBAIR WK4 

TABLE F-2 
CALCIILATION OF INTAKE AND RISK FROM INHALATION OF DUST IN AMBIENT AIR 

REASONA BLE MAXIMUM EXPOSURE (RME)-SEAD-62 
Completion Report • Mini Risk Assc~smcnt 

Seneca Army Depot Act ivity 

04125/01 

ED = Exposure Dura1ion 
BW = Bodyweighl 

Equation for H:t7.ard Quot ient = Chronic Daily lnlak c (Nc)/Refcrence Dose 

Equation for Cancer Ri sk = Chronic Daily lnlakc (Car) x S lope Faclor 

Air EPC" from 
Tot:1I So ils 

(mg/m]) 

I 1<,E-00R 
I 60E-008 

2 J IE-007 
9 76E-00<i 
1.01 E-003 
4 42E-007 
7 41E-005 

J.40E-009 
J 16E-009 

I 

AT = Averagin g Time 

Prison Inmate 
lnlakr 

(me/ki=,-day) 
(N,) I (Car) 

I 5 44 E-0 I0 I 

Hazan.I 
Q uotirnt 

I 

CA = 
Assumptions for Prison lnnrnlr 
EP{' Surface Onl y 

IR = 
EF = 
ED = 
OW = 
AT(Ne) = 
AT (Car) = 

15 2 m.l /day 

365 days/year 
24 years 
70 kg 

87(10 days 
255C.0 cfays 

Cancrr 
Risk 

JE-009 

JE-009 

I 

Prison Worker 
lntakr 

(melke-day) 
(Ne) I (Car) 

I 2 04E-0I0 

Hazard 
Quotirnt 

I 

CA " 
IR = 
EF = 
ED = 
OW = 

Assumptions for Prison Workrr 
Err Surface On ly 

AT (Ne) = 
AT(Car) = 

8 m.l/day 
250 days/year 

25 years 

70 kg 
9 125 days 

25550 days 

Cancer 
Risk 

I E-009 

IE-009 · 

I 

Construction Worker 
lntakr 

(mg/kg-day) 
(Ne) I (Cm') 

I 2 37E-0 I0 I 

H azard 
Quotient 

I 

Cancer· 
Risk 

IE-009 

IE-009 
AssumPtions for C~mtn1ction Wo;·ker 

CA = 
IR = 
EF = 
ED = 
BW = 
AT (Ne) = 
AT(Co,) = 

EPC Surface and Sub-Surface 
10 .4 mJ /day 

176. S days/year 
I years 

70 kg 
J65 days 

25550 doys 

Page 1 of 2 



0 



TABLE ~--2 
CA LC!I LATION OF INTAKE AND RISK FROM INHALATION OF D!IST IN AMBIENT AIR 

REASONABLE MAXIM!IM EXPOSllRE (RME)- SEA D-62 
Completion Repor t - Mini Risk Assessmcnl 

Seneca Army Depot Activity 

I
IE,1ua1io11 for Intake (m~/kg-day) = CA x IR x EF x J~Q 

I - -~ Equation for H;v .. ird Quotient = Chronic Daily Int ake (Nc)/Referencc Dose 

Equation for Cancer Ri sk = Chronic Dai ly Intake (Car) x Slope Faclor l
· .. variahlcs (Assumptions for Each Receptor rlrc Listed at 1hc Bollom) 
CA Chemical Conccnlra tion in Air. Calcubtcd from Air Err Dat:-i 

0

IR = lnhal :11ion Rate 
1 EF =- Expos11rc Frequency 

Inhala tion 
A11:1lylt Rm 

(mg/kg-d:w) 

St mivola lilr 01·1::1;1irs 
Fl11or:m1h cnc NA 
Pyrcnc NA 

Mrtals 
Cadmium I NA 
Copper NA 
Potassium NA 
Selenium NA 
Zinc NA 

llt"rhicidrs 
2.45-T NA 
Dicamba NA 

C:m:.Slnpt" 
lnhal:'ll ion 

(mg/kg-doy)- 1 

NA 
NA 

6 J E-+ 000 

NA 
NA 
NA 
NA 

NA 
NA 

Air EPC• from! 
Surracr Soil I 

(mi;/mJ) ! 
7 82E-0 I0 I 
7 99E-0 I0 

7.l lE-009 
.1 RRE-007 
2 77E-005 
2 21E-D0R 
l 7 1 F:-006 

I 70E-0 I0 

ED = Ex posure Duration 
nw =:. llodY'vcight 
AT = 'l\vcrnging Time 

Air 1-:rc• from 
Toi al Soils 

(mg/mJ) 

I C.6f:>00R 
I 601:-00R 

2 11 E-007 
9 76E-006 
I 0 I E-00.1 
4 42E-007 
74 1E-00S 

3 40[-009 
J I 6[-009 

Day Care Center Child 
Intake 

(melke-day) 
(Ne) I (Ca,) 

I 14E-0 I0 

llazard 
Quotit'nl 

C anct'r 
Risk 

7E-0I0 

Day Ca re Center Adult 
lntakt' 

(mg/kg-day) 

(Ne) I (C:1,) 

2 04E-0 10 

llaza rd 
Q uolit'nl 

CancC"r 
Risk 

IE-009 

To tal lf az:trd Q uotient a nd Cancer Risk: ?E-010 
Assmnplions for Da)' Carr Ccnlrr Child 

IE-009 
Assumptions for Da)' Carr Centt'r Adult 

Nole Cells in thi s table were in lcntionally ten blank due lo a lack of toxici ty data 
• Sec Table F- 1 for calcula1ion of Air EPC's 
NA= In formation no1 available 

p·lp1t\projectslsenecalnoactrod\min_ riskltablesldraft1inallsead62\AM BAIR .WK4 

CA = 
IR = 
EF = 
ED = 
13W = 
AT(Nc) = 
AT (Cor) = 

EPC Surface Only 
4 mJ /day 

250 days/year 
6 years 

15 kg 
2 190 doys 

25550 ,days 

CA = 
IR = 
EF = 
ED = 
BW = 
AT(Nc) = 
AT(,,,) = 

EPC Surface Only 
8 mJ /day 

250 days/year 
25 years 
70 kg 

9 125 days 

25550 doys 

04/25/01 

Page 2 of2 
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Equ;ition for lntilkc {mg/kg-day) - CS x IR x CF x Fl x EF x ED 
BW x AT 

:1V;mables (Assumptions for Each RccePtor are Li sted at the Boltom): 
1
1
cs -= Chemic;il Concentration in Soil, Calculated from Soil EPC Data 

J/ IR .., lnge.-. tion R;ue 
("F ,.. Conversion Factor 
Fl .,_ ,:rac1ion Ingested 

An.tlyle 
Or•I 
Rm 

Cuc. Slopt 
Onl 

(mg/kg-day) I (mg/kg-day)-1 

!S<'mh·ol•tile O r~anin 
Flu<1ri'lnt hcnc I 4 0E-02 
Pvrcnc ) 0F.-02 

1Me111b 
1C;idm1um 5 0E-04 

ICoppcr 4 0E-02 
Pola-"sium NA 
Selcnn1m 5 OE-OJ 

1
Zmc JOE-O J 

iHerbicides 
,2.4,5-T I I 0E-02 

!
Dicamba J 0E-02 

iTntal HazS11rd Quotient and Cancer Risk: 

NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 

EPC 
Surface Soil 

(mg/kg) 

4 60E-02 
4 70E-02 . 

4 JOE-O J 
2 28E+0J 
I 6JE+0J 
I J0E+OO 
2 I 8E+02 

l.OOE-02 

Note ("e lls m this tahle were intentionall y len blimk due 10 a lack of toxicity da1a 
Tc'llal Soi ls include surface and suhsurface soi ls 
NA .., ln fnr rni\t 1on nol ;tvarlahle 

EPC from 
Tot,il Soils 

(mg/kg) 

4.60E-02 
4. 70E-02 

6.S0E-01 
2.87E+0I 
2.97E+C..i 
I.J0E+OO 
2. 18E+02 

l.OOE-02 
9 JOE-OJ 

T .-\ nu: F-J 
C,\LCllL,\TION OF INTAKE ANO RISK FROM TIIF. INGESTION OF SOIL 

RF.ASONABLF. MAXIMUM F.XPOSIIRE (RME) 
Completion Report - Mini Risk A!iio~cssmcnt - SF.A0-62 

EF -= Exposure Frequency 
ED "' Exposure Duration 
BW "' Bodyweight 
AT = Averaging Time 

Seneca ,\ rmy Ocpot Activity 

Prison _InmAfe 

Equa ti on for Hazard Quotient "" Chronic Daily Intake (Nc)/Reference Dose 

EquMion for Cancer Risk "' Chronic Daily Intake (Car) x Slope Factor 

··- ...... ..... .... ... .. .. 
Pri,on W~~~~~~ . ~-~. ~on_~~~~Ji~n ~ .oi:ker. 

lnt1ke lhurd C•ncer 
Risk 

ln11ke 
(mglkr-d•y) 

Hnud C•ncer Jnt1ke 

I 
Hazud C11 ncer 

(mglk -doy) Quolirnl 
(Ne) 

6 57E-08 
6 7JE-08 

6 14E-07 
J 26E-0S 

I ~6E-06 
JI IE-04 

I 4JE-08 

CS = 
JR = 
CF= 
Fl = 
EF = 
ED = 
BW = 
AT (Ne) = 
AT (Car) = 

(C••) 

!E-06 
2E-0(, 

IE-OJ 
SE-04 

4E-04 
IE-OJ 

l E-06 

JE-03 
Assumption! for Prist1n lnm111e 

EPC Surface Only 
100 mg !-oil/day 

I E-06 kg/mg 
I unillcss 

365 da ys/yea r 
24 year!-
70 kg 

R7(,0 days 
25550 days 

Quotient 
(Ne) (Co,) 

4 50E-08 
4 601'-08 

4 l l E-07 
1 .2J E-O) 

1.27E-06 
2 IJE-04 

9 7RE-09 

CS = 
IR = 
n = 
Fl = 
EF = 
ED = 
BW = 
AT(Nc) = 
AT (Car) = 

IE-06 
2E-06 

SE-04 
6E-04 

3E-04 
7E-04 

IE-06 

2E-0J 
AJ~umptions ro;Pri~O~ Worker 

EPC Surface Only 
I 00 mg soil/day 

IE-06 kg/mg 
I uni1less 

250 days/year 
25 years 
70 kg 

9 125 da ys 
25 550 days . 

Risk (mg/k -d ■yJ_ - -
(Ne) 

Quotient 

I SJE-07 
1.56E-07 

2.2SE-06 
9 SlE-05 

4.JIE-06 
7.lJE-04 

J .32E-08 
. J .0SE-08 

(Co,) 

4E-06 
5E-06 

SE-OJ 
2E-0J 

9E-04 
2E-0l 

JE-06 
IE-06_, 

__ _ !_E_-02 

CS= 
IR = 
CF = 
Fl = 
EF = 
ED = 
RW = 

A,sumptions for Construction Worker 
EPC Tot11.I Soils 

AT (Ne) = 
AT (Car) = 

480 mg soi l/day 
IE-06 kg/mg 

I unitless 
176 5 days/year 

I years 
70 kg 

365 days 
25 550 days 

Risk 

1: .. . ' I' ! 
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TAIILE F-3 
CALCULATION OF INTAl<t ANn RISK FROM THE INGESTION OF SOIL 

REASONABLE MAXIMUM F:XPOSllRF. (RME) 
Completion Report - Mini Ri~k A~~e~sment - SEA0-62 

i'Equ a1 ion for Intake (mg/kg-day) = CS x IR x CF x Fl x EF x ED 
I RW X A T 
Variables{Assumptions for Each Receptor arc Listed a1 1he Bottom)· 
CS = Chemical Conccnlralion in Soi l. C.:1lculatcd from Soil E EF "" Exposure Frequency 
IR = lngeslion Rate ED = Exposure Dura1 ion 
CF =- Conversion Factor BW = Bodyweight 

IIFI "" Fraction Ingested AT = Averaging Time 

OrJ111I Cuc. Slope EPC 

Seneca Arm)' Ocpot Activity 

Equation fo r H:11.ard Quotient -= Chroni~ Dail y Intake (Nc)/Reference Dose 

Equation fo r [ ilncer Risk = Chronic Daily Intake (Car) x Slope Fac1or 

l)a)' Cart Center Child 
An11lytc Rm Onl Surr11ct Soil 

EPC from 
To111I Soib Int a kt 

I 
llu.ud C11nctr 

. Dar Care, Center Adult 
lnt•ke I lluard c~~·~~~ 

(mg/kg-day) (mg/kg-day)• I (mg/kg ) 

$(mivol1tilc! Org,mics 
Fluoranthcnc 4 0E-02 NA 4.60E-02 
Pyrcne l 0E-02 NA 4 70E-02 

Mtt•b 
Cadmium 5 0E-04 NA 4 J0E-01 
Copp<r 4 0E-02 NA 2.28E>0 I 
Pota~sium NA NA l.6JE+0J 
Selenium I OE-OJ NA I J0E+OO 
Zinc ) 0E-0 1 NA 2 IRE+02 

Htrbicidts 
2.4,5-T I 0E-02 NA I 00E-02 
Dicam ba J 0E-02 NA ·-
Total Haza r d Quotient and Cancer Risk: 

No1c Cells in 1his table were inten tionall y left bl.mk due 10 a lack o f tox icit y d,11;1. 

NA= In format ion not ;wai lablc 

(mg/kg) 

4 60E-02 
4 70E-02 

6 S0E-0 1 
2 87E +0 I 
2 97E+0J 
I )0E >00 
2 l RE+02 

I OOE-02 
9 J0E-01 

( n1Rlk~-c1Ay) Qnoli('nt 
(N<) (Cu) 

I 
4 20E-07 IE-05 
4 2()E.07 IE-OS 

J ()\f: .06 SE-OJ 
2 ORF. -04 ,E-0J 

I 19E-0S 2E-0J 
I 99E-0.l 7E-0.l , -

9 l.lE -OR 9[-06 

rs = 

2[-02 
A!1-Jt1mp1ions for Day CArt C.tnlt'r Child 

Ef'C Surface Onl v 
IR " 
('F " 

Fl 
E~ 
ED " 
IJ W a 

li\TINc) -
AT (C.,r) 

200 mg soi liday 
IE-06 kg/mg 

I unnlcss 
250 d11 vs/vC'ru 

6 vcar~ 
15 kg 

2190 davs 
2c.550 da;,i. 

Risk __ (mg/kf -d11y) _ Quolitnt 
(Ne) (Co,) 

4.50E-08 I IE-06 
4 601:.-08 2E-06 

4 21E-07 SE-04 
2.2JE-05 6E-04 

I 27E-06 JE-04 
2. llE-04 7E-04 

9 78E-09 IE-06 

2[-03 

cs = 
IR = 
CF = 
Fl = 

An,;mpti~~, r~r o.;.. (Jlllre Ctnttr Adult 
EPC Surface Only 

I
EF = 

ED = 
IJW = 
AT(Nc) = 

1AT (Car) = 

100 mg soil/day 
IE-06 kg/mg 

I uni1lesi. 
250 da ys/year 

25 yc11 rs 
70 kg 

9125 days 
25550 day, 

Risk 

1:1 ,1•,•) 
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TABLE F-4 
CALClll.A TION OF ABSORIIF:O OOSE ,\ NO RISK FROM OERMAL CONTACT TO SOIL 

REASONABLF: MAXIMUM EXPOSURF: (RME) 

CS-.: CF .'( SA 'lo: AF -.; ABS '( EF-.: ED 
RW -.: AT 

Comrlclion Rcrort - l\lini Risk Asscs~mcnt - SEA0-62 
Seneca Ar my ll t· rot Acli\'ity 

V.:1n :iblcs (Assu mp11ons fo r E.1ch Rcccpl or :in: L1s1cd JI 1hc Bonom) 
\S C'hcmiCJI (onccn lr., llon in Soil. rrom Soi~ EPC O;it:i 

f:q11:it1n n for lhr . .:mt Quolienl "' Chronic 0:iil~ lntJkc (Nc)/Rcfcn:nce Dose 

1\F -• \on, crsion Fx1nr 

i~'iA - Surfxc Arca Contact 
AF - ,\dhcn:ncc Faclo r 

AAS A~sorpllon F:iclor 

An:1l ~·tt 

5'-mi, ·ol•l ilt O r iitni cs 
Fluor.inthi.:ne 
P~ rent.: 

11\1tUls 
(~mmm 
'rapper 

jP01:i.-.s111m 
Scli.:n111m 

!zinc 

Ot:rmitl \ uc . Slopt 
Rm Ocr m•I 

I (mi:/l<l·d•y) I (m•ll<•-d•y)- 1 

4 OE-02 NA 
J OE-02 NA 

\ OE-0~ NA 
2 4E-02 NA 

NA NA 
4 ~F.-OJ NA 
7 '.'F.-02 NA 

11-ltrbicidts 
12.4. \-T 1 OF.-02 I NA 
jDiomba J .l OE-02 NA 

;Total H11urd Quotient and Ca ncer Ri~k: 

Ab-.orption 

F•clor• 

(unilltu) 

NA 
NA 

fl 0 1 
NA 
NA 
NA 
NA 

NA 
NA 

No1e Cells in 1h1 < t:ihle \\Crc inlcntion:ill ~ lcn bl:uik due lo :, 1:ack of to'<icil~ d:i1:, 
To1:il So,ls 1nch1de surface :uid suhsurf:w:c soi ls 
NA- lnform:alinn not a\ :ii fable 

EPC ! EPC from 

Surr•c~ Snil Tot•I Soils 

(mg/lg) (mg/l<g) 

4 60E-tl2 4 6(1£,11 
4 70E-02 4 70 E-02 

4 J0 E-0 1 6 R0E-01 
l lRE +0 I 2.A7E+OI 
I 63E+OJ 2.97E+OJ 
I JOE+()() 1.JOE+OO 
2 l!CE+02 2 1R E ♦ 11 2 

I OOE-02 I (MIE-112 
9.JOE-11:'I 

EF == F.,poimn: Frcqucnc, 
F.0 - E'<po~urc Dur:i11nn 
nw - Bod\\,c1gh1 
AT -, A,c1;,g1n1; Tune 

Pri~nn lnm.1tc 
Ah sorhtd llo \t 

(m~/ki -d:1y) 

lhunl 
Q uolirnl 

(Ne) 1 (C11r ) 

3 ~6f:-07 

I

i-~ : 
SA -
AF -

I
~~ -= 
BW = 

,\T( Nc) = 

1AT (Car) = 

7E-01 

7F:-OJ 
,\ ,\umpti on~ for rri-.nn lnin:11 c

EPC Surfocc On h 
I llfll (.flfl k~/mg 

,,coo cm 2 

I m~lcm2 
Jt,, d:i, -.IH:i r 

2.J ~ e:'115 
70 1- g 

!C U,11 d:i, -. 
2.:;5.:;11 ct:i,-. 

C•nct r 
Ri~k 

Eq u;,lion fo r l ance r Risk c Chronic Dail~ lnt:U,: c (C:u) :c Slope f :lCIOr 

Pri,on .~Vorker . 
,\h~nrhcd Do5t 

(mi/kj!!-dit y) 
llaurd 

Quol itnt 
(Ne} (Cu) 

2 .J4f:-07 

ks= 
(T = 

ISA = 
•, ,,,, = 
EF = 
rn = 
IJ\V ::: 

lAT(Nc) = 
'i\T(C;,1) -

.'E-03 

5[-0J 
,\-.rnmplions for Prison Worktr 

F. PC SurfJCe Onl ~ 
I OOE-06 kg/mg 

"ll<Ml cm2 
I mg/cm2 

250 dJ~ s/~ e;,r 
25 ,cars 

10 ks 
9125 d:1~s 

25550 d:i~s 

Cancer 
Risk 

.. ~l?!l!l.tq.1cti~n \Vorkc r 
Absorbed Dose 

(mtfkF·d•y) 
Haurd 

Quotitnt 

(N<) I (C") 

l.llE-01 

cs= 
CF = 
SA = 
AF = 
EF = 
ED = 
BW = 
AT( Ncl = 
AT(Cu } = 

~E-03 

SE-OJ I 
Anu~ptio..;;,;r C~nstrucl ion Wo;k tr 

EPC Total Soils 
I OOE-06 kg/ms 

5ROO cm 2 
I mg/cm 2 

17fi 5 d:,~sf,e:, r 

I ~car~ 
10 kg 

365 d:i~s 
255511 d:a~ s 

• l/SF. PA Region 2 11.:commend~ qu;,nti f, ing dcrm:,I c'<po~urc only for cadmium . arsenic. l"t Rs. dio'<i ns/for.1ns and pcnlachl orophcnol. \ince .,b~o rp linn fo c10,-. :,re not :i1 :iil:ihlc fo r nrhcr chemical ~ o r cnnci.: m 

p \f>1!\pm1ccl•Vlencca\pn'('ln~, .1c 11hl\-c■df,l\derm-.01 I wl:4 

I:,,.~.,, 

C anctr 
Risk 

r.,c 1 or 2 
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TABLF: F-4 
CAI.Cl ll,,\ TION OF ARSORRED llOSE ,\Nil RISK FROM DF:RMAL CONT,\CT TO SOIi . 

RF:ASO N,\ lll,[ M,\XIMI IM F:XPOSURF: (RMF:) 
Complclion Report - Mini Ri~k ,\~~c~~mcnt - SF.A0-(,2 

Seneca Army Depot ,\cti,·ity 

Equation for lnl.ik c (mg/k~ -d.i~) "' C'S'< CF-.: SA-.: AF, 1\0S , EF, In 
f AW -.:AT 

;,V:iri:ibh.:s (~ssumplions for E.,ch Receptor .,re Li:o.tcd al the 80110ml 
fS = Chemic.,! Conccntr:ition in Soi l from Soil Ere D:,ta 
f F - Con \·e rsion Factor 

1

1SA = Surf:1Ct; An.:.i Cont:lCI 
IA F "" Adhen:ncc F :ictor 
1
1AOS ,: Absorption F:ictor 

An• lyl(' 

I 

ls.m;vola1;1, o, ••• ; .. 
Fluor.1n1hcnc 
IP~ rl·ne 

Mc1111ls 
(:\dmium 

Copper 
Po1a.,,;~ium 
Seleni um 
Zinc 

Herbicides 

Oum11I 

I 
RID 

(mglkg-<l•i ) 

I 4 OE-Ill 
J OE,01 

I 
5 nE..o5 
2 4E.{l 2 

I NA 
I 4 5E-OJ 
I 7 5E-02 

i2-4· ~-T I OE-02 

1
nic.imba 3 Of:-02 

C ar-c. Slope 
I ()'(' r m•I 

I 
I (mg/kg-<l•) )- 1 

I 

i 

NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 

1
Tolal Hazard Quotitnl and ('a nctr Ri~k: 

Absorption 

r.ctor• 

(unillcss) 

NA 
NA 

0.01 
NA 
NA 
NA 
NA 

NA 
NA 

Nole Cdls in this table \\en; inlcntional h h.:ft hlank due to :i lad, of10-.:icih d.il.i 
Tot.ii Soils include surface :u,d subsurface· :-.oil:-. · 

NA = Information no1 :i, :iil.ible . 

EF • E-.:ro:o. urc f-'11.:111 11.:nc, 
EO - Exposure 0111 at111n 
nw - Dod ~ \\e1~h1 
AT A,cr:iging Time 

EPC , Er\ frnm 

Surr11u Soil T nl•I Sni ls 

(mglkg) i (mgi\s) 

4 f-tOE -02 I .. (,OE-02 

4 7(1f.. fl2 ,1 70F.-02 

4 JnE-11 1 f, IUlf.-01 
2 2R EHll 2 k7E+O I 

1 6JE+o.1 2 1J7E,oJ 
1 .lOE+OO 1 1or:;,on 
2 IXEH1 2 l lkf: HJ2 

I fHlf:-0 2 I OOE-02 
1) l!)f-:.()1 

F.qualinn for 11:v~,rd Quotient = Chronic D.iily lnt:ikc (Nc)/Refcn.:ncc Do:o.c 

·• 
E<p1;,tinn for Cancer Risk = Chron ic Dai l~ lnt:1ke (C:1 r) '< S lope Factor 

llay Care Center Child 
Ah~o rh"d Dose 

(m 2,/kt•d11 y) _ 
11111.ud 

Quoli('nl 
C11nur 

Risk 
(Nt) (Cu) 

-I JOE-07 l)f..1)1 

:cs -:-
("F -

S,\ -
1AF 
LF 
ED -
nw = 
AT(Nc) .., 

;\T (C.ir) ,.. 

9[-0J 
As:o.nmpti ons for D•y Cuc ('('n! ('r Child 

EPC Surf."K:e Onl ~ 
I .Onf..flh kg/mg 

21110 cm 2 
1 mg/cm2 

250 d:'l~YAc:ir 
6 ,e.ir :o. 

1~ ks 
2 11m d.i,:o. 

255"0 d.i~:o. 

__ 1)1y_C1re <;enler_Adull 
Absorbfll Dott I Haurd 

(mlfk,•d11y) Quotient 
(Ne) j (Cu) 

2 44E-07 5E-OJ 

cs = 
CF = 
SA = 
AF = 
EF = 
ED • 
RW = 
AT (Nc) = 
AT(r ><) = 

__ , SE-OJ 
Assu mptions for D•y C are C"ntcr Adu lt 

EPC Surfxe On!~ 
I OOE-06 kg/mg 

~KOO cm 2 
I mg/cm2 

250 d:i~s/~car 
25 ,e:i~ 
10 kg 

'} 12:1i d:i~s 

2~5~0 da~ :o. 

• USEPA Region 2 n.:comm r..-nds qu.inl if\ ing de rm:il C'l:po:o.u re on l~ fo r cadmium . arsenic PCBs. dio,ins/ fur:in ,,; and pcnt:,ch lorophennl. si nQ.: .ih:o.orption f.ictn r,,; .ire no! .i,ail.ibh.: for olher chemic.,t, of concern 

1: ·,.,,,., 

c~·~~~~ 
Risk 

P■p:t 2 of~ 
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·f-ARLE F-5 
CALCllLATION OF INTAKE AND RISK FROM TIIE INGESTION OF GROUNDWATER 

REASONABLE MAXIMl lM EXPOSllRE (RME) 
Completion Report - Mini Risk Assessm-;nt - SEAD-62 

Scncca Army Depot Activity 

Equal ion for ln1ake (mg/kg-day) = CW x JR x EF x ED 

I
i · ~xAf Equal ion for Hazard Quotient = Chronic Daily Intake (Nc)/Reference Dose 
!Variables (Assumplions for Each Receplor are Lis1cd a11hc Bou om ): 
fC W = C hemical Concent ration in Groundwater. from Groundwater EPC Data 

j, IR = Ingestion Rnte 
11EF = Exposure Frequency 

ED..,, Exposurc Dur:1tion 
BW ~Bodyweigh1 
/\T.,. Avcraging Ti me 

Oral 
RID 

Cuc. Slope 

Oral 
EPC I Prison Inmate 

Analyte 

I 

!Volatile Or~•nic, 

1

Ben,.enc 

!1terbicidc~ 
j2.4 .5-T 

I 
jMetal, 

(mg/kg-day) (mg/kg-day)- 1 

3.0E-03 2.9E-02 

I.0E-02 NA 

1'. lagnesium I NA 

!Total Ha zard Qu~ticnt and Cancer Risk: 

NI\ 

Groundwater 

(mg~i ler) 

2.00E-03 

1.20E-04 

5.82E+0I 

Intake Haunt 
. (mg/k -day) Qnolicnl 

(Ne) (Car) 

5.71E-05 I .96E-05 2E-02 

3.4:IE-06 I 3E-04 

2E-02 
~~umption~ for Prison Inmate 

IR = 2 liters/day 
EF = 365 days/year 
ED = 24 years 
BW = 70 kg 
/\ T (Ne) = 8760 days 
/\T (Car) = 25 550 days 

Note Cell s in thi s table were intentionall y lcfl bl;mk due to a lack of tox ici ty dat.1 . 

N:\ -= lnfonna ticrn not ava ilable 

p \pi1\proj ects\senec.11\prison\riskt11bl\sead62\inggw wk4 

C ancer 
Risk 

6E-07 

6E-07 

Equat ion for Cancer Risk = Chronic Daily Intake (Car) x Slope Factor 

Prison Worker 
Intake ' H~zard 

(mg/kg-day) Quotient 
(Ne) 

I 

(Car) 

3.91E-05 I 40E-05 IE-02 

2 .35E-06 2E-04 

IE-02 
ssumption~ for Prison \Vorker 

IR = 2 liters/day 
EF = 250 days/year 
ED = 25 years 
BW = 70 kg 
AT(N~ = 9125 days 
AT (Car) ~ 25550 days 

Cancer 
Ri,k 

4E-07 

4E-07 

--~_onst_r_uc~i~n ~or_!(er 
Intake 

_____ _ (mg/_kf.0day) ___ _ 
__ , __ (Ne) ____ (Car) _ 

Hazard \· 
Quotient 

Ingestion oftroundwater 
Not Ap lieable 

for Constru tion \Vorker 

12 /071)1) 

Cancu 
Ri,k 

Page I of 2 
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T.\BU: F-S 
CALCIII.ATION OF iNTAKE ANO RISK FROI\I TIIE INGESTION OF GROllNDWATER 

REASONABLE MAXIMl ll\1 EXPOSllRE (RI\IE) 
Completion Report - Mini Risk Assessment - SEAD-62 

Srncca Army Ocpot Activity 

:1Equation for Intake (111~/kg-day) = CW, JR x EF x ED 
! BW x AT 

livariables (Assumptions for Each Receptor are Listed at the Bottom): 
111('\V = Chemical Concentrati on in Groundwater. from Groundwater EP(' Dala 
_i lR = Ingestion Rate 
· EF "" Exposure Frequency 

Oral Care. Slop, EPC 
,\nalylc RID Oral Groundwater / 

(mg/kg-day) (mg/kg-day}- I (mg/liter) 

!Vo latile Oq~anics 

jRenlenc 3.0E-03 2.9E-02 2.00E-03 

llerbicides 
2.4 .5-T J0E-02 NA I .20F.-04 

Mt1•b 

1
~1agnesium NA NA 5.82E+0I 

ED=Exposurc Dur.ition 
BW= Bodywei~hl 
J\T:- Avcr;igi ng Time 

Day Care Center Child 
Intake 

(m~/k~-d•y) 
lla7.ard 

Quotient 
(Ne) I (Car} 

9.1 JE-0 5 7.RJE-06 .1 E-02 

5.48E-06 <E-04 

JE-02 

CanC'er 
Hi~k 

21'-117 

2E-07 ITotal Hazard Quotient and Cancer Risk: 
! 
1JR -
I 

Assumptions for Oa)' Ca re Center Child 
I li1crsld.1 y 

'EF = 

'. ED 
llW -

. i\T(Ncl -
1.-\T (Car) -

Nott: Cells in thi s tahlc were inlcntionall y lcfl hlank due to :1 l:1ck of Toxicity d:11.-. 
N,\ ..,. lnfonn;il io n not ;w:1il:1blc. 

p \pit\projccts\seneca\prir.on\rislctabl\sead62\inggw.wlc4 

2 50 days/ycor 
6 years 

15 k~ 
2 190 da vs 

255 50 da ys · 

F.qualion for Hazard Quotient = Chronic Daily Intake (Nc)/Reference Dose 

Equation for Cancer Risk= Chronic Daily Intake (Car) x Slope Factor 

Day Care Center Adult 
lnt•k• I Hazard I 

(m~/kg-day) Quoti,nt 
Cancer 

Risk 
(Ne} I (Car) 

i 
3.91E-05 1.40F.-05 IE-02 4E-07 

2.35E-06 2E-04 

IE-02 4E-07 

IR 
EF = 
ED " 
BW = 

Assum pf ion~ for Day Ca re Center Adult 
2 liters/day 

AT(Nc) = 
AT(Car) • 

250 days/year 
25 yea rs 
70 kg 

9125 days 
25550 days 

12107 iC)fl 

Page 2 of 2 
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,\nalyte 

' Volatile Oreanic!'o 

lfkn 1.cnc 

j11rrhicide5 
2.4.5-T 

I 
1 Mdal5 
i~la~ncsium 

EPC Air I Time of J Flow Rat, of I F.PC- RM E 
All -Si le \ Vcll~ I Shower -T~ j Shower - Fw Groundwater 

(mg/m') 1 (min) 1 (Umin ) ! (mg/I) 

J 92E-03 15 19 2 OOE-OJ 

3.7 1E- IO 15 19 I 20E-04 

O OOE+OO 15 19 5 R2E•OI 

Concentration in Air (mg/m·') = Cinl]l+(l/(kT,)(up(-kT,)- 1)1 

Asymptotic Air Cone. - Cinf (mg/m·') = l(F.)(Fw)(Ct)IIF• 

Rate Constant - k (IJmin) • Fa/Vb 

F.ffieiency of Relea" - E (unities,) = (F.-tce)(ll)/(11-tce) 

Fraction [milted (fe) = (F.PCair, Fa) / (F.PCgw , Fw) 

•• Cderm = EPCgw, (I - fc) 

p·\pi1\projccts\sencca\pri:,on\ risktabt\sc:ad62\dcrmgw wk4 

T,\BI.F. F-6 
(' ,\I.C l ll.,\TIO N or AIR ('()NCF.NTRATION IN SIIOWF.R 

FROM VOL,\ TILl7,,\ TION or GROUNDW,\T[·R (daily) 
R F.,\SOr-ABI.F. M,\XIMl lM F.XPOSl lRF. (RMF.) 

COMPLETION REPORT - MINI RISI.: ASSESS~IF.NT- St:,\0-62 
SF.NF.(',\ ,\RM\' llF.l'OT, ROMlll.1/S, NF.W \'ORI.: 

121117/11<1 

I Flow Rate of Air 1 \'o lume of 1 
llenl')' L1,.., I A,ymptotic ,\ir I Rat, IEffici,ncy 01 Efficiency of l Henl')' Lun I Fnction I Cderm" 

in Shower- Fa R:1 throom-\'h ] Cnn,tanl -11 j Cnnc.-\i nf Con,tant-K Rclc■se--E Rcleu, for Con!tant-TCE Emitted• (Water) 

1 (m 1/min) (m ') (m 1-atm/mol ) (mg/m') ( I/min) (unitless) _ TCE E-TCE (m'-atm/mol ) (p<rcent ) (mg/1) 

24 12 5 SOE-OJ 

I 
5 74E-03 

I 
0.20 3.63E-OI 0 .6 0 .0091 24.78% I I .50E-03 

2 4 12 R 68E-09 I 5 44F.- IO 0.20 5.72E-07 0.6 0 .0091 0.00% 1.20E-04 

24 12 NA 0 OOF.>00 0.20 0.00 0 .6 0 .0091 0 .00% I 5.82E +O I 

I 
Variables: Auumptions: 

1
CA = C hemical Concentration in Air (mg/m ') EPC - Groundw1ter D1t1 - RME 
iTs = Time of Shower (minutc5) IS (RME def1ult) 
jrw = Flow Rate of Showu (Umin) 19 (E,timated RME) 
'Fa= Flow Rate of Airiin Shower (m 1/min ) 2.4 (Average Air Flow) 
V h = Volume of Rath room (m') 12 (Avenge 81throom Volume) 

Page I of I 
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TABLF. F-7 
C \l.f"l lLATION OF INT,\KE ,\ Nil RI SK FROM m :RMAL CONTACT TO (;ROllNIJW,\TF.R (whH• Shownin~) 

REASONABLE ~1AXIMIIM EXl'OSIJRt: (RMF.) 
Complrl inn Rr port - f\1ini Ri~k A~~r ~~m,n1 - SEAi) 62 

I qu:itH•n fo , lnt:il..c (111!!/'lg-d:n) DA , SA ., EF , ED 
OW, AT 

V:m:ibks (Assumpuons for E=ich Rcccp1or :arc Lisl cd :1.t !he Bollom) 
OA Ab<orh..:d Do~ per facnl ED = f:'<po<urc Dur.11 ion 
S '\ • Surface Arca Cnnl:ici BW = Bod~ \\ cigh1 

Srnf'ra Ant~)' 0<'po1 Acli,·ily 

r qu:ition fo r Ah<orhcd Dc,<c pe r E, cut {IM) 

! f,:,-:E~ 
't ll ,\ - n,,: ri V (' W --- " CF (N org:-inics :r 

.Fm '"°'!!:,mc~ I) ,\ l\p , ('W , FT , \F 

r . . C m r "' Log Tim e I F r ,ro<un.: Frcquc nc, AT ,.. A, e r:-ig ,ng Time 1 f(p '" Pcrmeabtilh o..: 1c1rn1 tw.., ~2rc Cde~~l ('F = (On\('fSi n n F:iclor 
1l·T ., E'<posurc l ,me 

Otrmal C■ rc . Slopt · Ptrmtahility F. PC • Crlrrm• I Ah<nrbtd 
.\nal~•le Rm Dtrmal j Cotffi citnl j Tan ! Groun dwaltr , lfosr/Evtnt 

(mg/kg-da, ) (mg/kg-d:i~)-1 (cn~·~r) ; (hnur~) ! (mg /liter) I (m!! •cm 1/c \eut) 

\ 'olat ile Ort•nics 
lkn,cnc I 2 Uf..OJ J IF.-02 2 IF.-02 2 h F. -11 1 I 'O F.-01 Z 11 r:.111t 

ll r r h, cidr, I I 
~ -l " - r l f!E -02 NA R RE-Ol l ZF • no 1 1or1.o.1 l ,, ,, -fl') 

Melah 
t\ b 1.:nc,;11un I N1\ 1' NA I 0,:.01 N;\ ~ XJF.Hl l I ,H, l,-11 '-. I , 
T o tal ll ll7.1trd Qnolirn l and Canc"r Rilk : 

'-1111,; Ci: 11~ ,n th1,; t:thlc \,e re mlcnt,on:tll\ left hl:inl.. due to :, 1:tcl o f1 n,1ci1\ d:11:i 
'IJ •\ ln fn1m :tl1on nf'I I :l \ :td:ihlc 

lnl~kt 
(mi;:lks:-1!::ly) 

Pri,on lnm_ate 

llaurd• 
Quotient 

(Ne) ((':ir) 

7 1 IF.-llh 1 , ,, .. o,, Jf:-Ol 

X °' 11: -117 11'E -O' 

J E-03 
.,\ s~umpti nn~ for Prison lnm•le 
S,\ - z.;non cm2 
(' F , O 1101 l/cmJ 
FF .., 1(, ,; d :n s/~ e:.r 
l: ll .,. 24 , cars 
HW 70 L. ~ 
,\r (N..:) 

,\ I ( (';,r) 

I f 

l<7Ml d:i,s 
1,;,;.;o ,t.1' ~ 

O ! " hours/d:n 

C •nctr 
Ri!IJt 

lt f,.()X 

RE-OR 

• ( ,\.,:111, 1,; 1hc cnncc nll':t lum n f chmc1c:1 I :,1 :i 1l ;ihk fo r rlc rm:il :,h<orpt mn :ifl er :iccnunol1t1!.: fnr p:,rt11111111n!'. 11':l\\ccn the ,111 .111d 11:tl r 1 111 cl 1l' dH1\\CI l 11l' c.1ku l:1t11111 n f Cdenn i,; ~hcmr1 m r:ihlc f" .(, 

p 'lfl11\flr,,1«11\-.er,c,,::a\pmonln •ktaM\~2\dcnnrr'" "k.C 

Eq11:i1ion for H:i.urd Quo1icn1 = Chronic D:ail~ lnt:ik e (Nc)/Refc:rcncc Dose 

Equation for (;1nccr Risk "' Chronic Dail~ lnlakc (Car),: Slope Fac1or 

I 

·-----·-- ----
Pri5on Wor_ker __ 

lntak~ 
(mtlki•doy) 

(N<) I (C") 

<fl l[-fl(, I , JQE:11(, 

I 
'- X1E -117 l 

I 
I 

llu ■ rd 
Quotient 

l E-OJ 

6E-05 

I I ZE-03 
As!lumrl ion\ for Prison WorJttr 
SA = 2JOOO cm2 
i<T = 0001 I/cm) 
EF , 2:<0 da~s/,e:.r 

rn " 
nw -
,,T (Ne) ~ 
,\1 (C:irl =

I.I" · 

25,cars 
10 ks 

QJ2 5 da, s 
2.~H fl d:i, s 

n ~ ~ hour✓d:1~ 

C anctr 
Ri sk 

5E-0R 

SE-08 

__ -·- ___ Con.!_ff"!_lcl~on ~orker 

Intake I Huard 
(ml,l'k,::-d•y) Quotient 

(Ne) (C") I 
Dtrmal Contact to 

C rou d,utu 
Not A pli cablt ., 

Con,tn>e( n Wo,k" 

1:11,-, ... , 

Ca nu:r 
Risk 

P•1c ln12 
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TARLF. F-7 

CAI.Cl ll. ,ITION OF INTAKF. AND Rl~I( FROM DERMAi. CONTACT TO GROlJNDWATF.R (whilt Showtrin~) 
REASONABI.F. MAXIMU~I EXPOSURF. (RMF.) 

F.qu:.1ton for lnt:.\..e (mg/L. g-d:,~) - DA -. SA :'t EF :'t ED 
ew~AT 

~V;ufablcs (Assumptions for E:.ch Recepto r an.: L1stcd Jt 1he Bouom). 
0 ,\ "' Ab!>orllcd Dose P'=' E\l.:nl ED = E'<posurc Our.1110 11 

rs,\ - Surf."\Cc Arc:, Conl.:1(1 ow = Boch \\Clgh l 
FF r.,rn~11,c Frcqm:nc, AT = AH.: r:,gi ng Ti me 

I ~rm■ I O.OE.00 Pl'rml'11bility 

An ■h• !(' Rm Oum■ I C(M'rritil"nl 

l.-.1,,;1, o,,,.;" 

,·, 
(mg/kg-dJ~) 0 flE+OO (cmlh r) 

2 9E-OJ J I E-01 2 J[.fl2 Bentcnc 

!lll"rbicidl"s 
L2,U-T I OE-01 NA MME-II~ 

I 
l Ml'1 ■ 1 s 

:M:,gncsi un, I NA I NA I OE-OJ 

!Tot11l lhzard Quofi"nl 11nd C11nctr Ri,k: 

I 

Note Cell ~ 1n th ii;: table \\Cn.: mlcnl ionJlh left blank due lo:, l:,ck of10, 1c1t, d:,1:, 
NA - ln fom1:11io n no t :,, :,ilahlc 

I 
I T■ 11 

2 <,E-0 1 

1 1F.1no 

NA 

Complrtinn Rtpnrf -1\lini Ri~k A~sc-~~menf - SF.AO 62 

S('n('CM Army Ot'pnf Acrh·ity 

l

,

1

Equ,i,on fo, Ahsmh<d Dose "'' E""' (DA) J'•' , • FT 

For org:.nic!> DA - 2Kr • CW - -- • CF ., 
Fnr ino rg:,nic~ ru · t,,;p , < w ... r:T-. ('f 

~p = Pe m1c:.bilih CocfTi cicn l r " L:1g T m1c 

il~~v == i~~-s~:c~~ic 
CF ,., Co1H cr.-inn f:,cto, 

I E PC. C dume 
Groundw■fl"r ;:.~:~;::~1 I 

I 
mg-<m'/"cnt l (mg/liler) 

I ~OE-111 2 VE-OX I 

I I l flf:. .114 2 \11[.{ll) 

I \ lt2E11J 1 I I iH,(: .O<i 

011y C.11rr Crnttr Child 
H;~ard i 

(m~/ k1:-d11y) Quolil"nl 
(Ne) (C:tr) 

lnl>k, l 
Orrm•I onttct to 

Croon wtttr 

Not Ap~ liubl" 
ro, 

Oay Cur C1f'nlu ("hihl 

C■ nrl"r 
Ri sk 

• ('tkm1 •~ the conccnl r:itmn or c hn1cic.,I :,\:,il:,blc fo, dc rm:tl :,h!>orplion :,fl cr :\Ccn11m11mg fnr r :u1ttmmng. hcl\\ cc n ch..: :HI :1ml 1,:,1c r 111 lhc shn\, c1 llll· c.1lcul:,1ion o rCd..: 1111 i!> ~ho" n in T:,t-,1,.; F-f, 

Equation for H:izard Quolicnt = Chronic D:1ily Intak e (Nc)/Rcfcn.:ncc Dose 

Equation fo r Cancer Risk = Chronic D:,il~ Intake ((:,r) 'IC Slope Fxror 

- - ---- ·- -~---
D'ly Carr C~nter Adult 

lnt-,k, . l H;;;;;,,i i- c;~.;-
(mi/kt•d•y) Quotitnt Risk 

(N<) I (Cu) 

Oum■ I C ntacl lo 
Groundw■ttr 

Nol Ap~lic ■ blt 

'] ,., , .. T .. ~-" 

1 !,,, .,. ~. 

p \p11\p\',i«l~\.•1cneu1i>ri,on\n,ll.tol\x:edl'i2\cxnn,w wt4 l"■gc: 2 of 2 
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1Equa1ion for ln1akc (mg/kg-day) a CA x JR x EF x ED 

TABLE F-R 
CALCI ILATION OF INTAKE AND RISK FROM INIIALA TION OF GROl lNDWATER (while Showering) 

REASONA BLE MAXIMUM EXPOSl/RF, (RMF:) 
Completion Report - Mini Risk Assessment - SEAD-62 

Seneca Army Depot Acth,it y 

I ~•M Equat ion for Hai.ard Quotient = Chronic Daily Intake (Nc)/Refcrcncc Dose 

1

1/Variablcs (Assumptions for Each Receptor arc Listed at the Bollom}. 
CA ccChem1cal Concentralion in Air 

~IR ,.. Inhalation Rate 
:1 Ef = Exposure Frequency 

An11ly1r 

I 

I 
lvoht tilr Or2,1nics 
IBcn1.cne 

I b .. Hrr 1c1dn 

1:~.4.S-T 

I 
I 

RrD lnh11l11tion 
lnh•l•lion I Cm. Slopt I 

I (mg/kg•day) (mg/kg·d•y)-1 

I I 7E-0l I 2 7E•02 

NA NA 

1Total Haza rd Quot ient and Cancer Risk: 

EPC• 
Air 

(mg/m' ) 

J qzF.-0J 

l 71 E• I0 

Note Cells in 1his table were intentionally lefl blank due lo a lack oftox1city data 
NA= lnformnlion no1 arnilahle 

ED=F.xposurc Our.ttion 
RW.,,Rod yweight 
AT 'z, Averaging Time 

Prison Inmate 

I (Ne) 

2 ~0E-05 

i 

lnhlkr , 
(mg/k~-d•y) 

(Co,) 

(}f,IE-O<, 

~\ .n 11mptiomi for Prison lnm 11tr 
JiR = 
IEF -
1rn • 
I
JlW • 
,IT(Nc) 0 

ji\T(Car) = 

1 ,i~u rd 
Quotirnt 

2r:.n~ 

2E-02 

0 50 ml/day 
)(,5 day!-/yc:,r 

:!4 ycnrs 
70 kg 

R7{,0 days 
25 550 days 

Ca ncer 
Ri!k 

JE .07 

JE-07 

Equation for Cancer Risk E Chronic Daily Intake (Car) x Slope Factor 

I· Prison Worker 

(m~~~;~;•y) .. . . r ;.~:.~::, I 
I (Ne) 

I 
(Cor) I 

I I 02 E-05 I 6 85E-06 IE•02 

I
i . __ L_t~-02 
~\:-sumptinn~ for Prison \Vork,r 

IIR= 050 ml /day 
Ef = 250 days/year 

I 
IED = 25 years 
JlW • 70 kg 

,AT(Nc) = Ql 25 days 
,\ T (Car) = 25550 days _ 

I 
C11ncer 

Ri,k 

I 2E-07 

2E-07 

. - -·-·-------·-· 
Construction Worker 

··-···-•···--··-···- ······ ··.J·······-···· 
Intake Hazard 

. . Jmg/kg·.d•y)_ __ Quolicnl 
(Ne) • _,l_ . (C•rL_ 

Inhalation oftroundwater 
Not App cable for 

Construcl i n Worker 

• EPC :,1r is 1hc conccn1r:1t1on of chemical avai lable fo r inhalation aflcr accounting for r,ar11tioning hctwcen 1hc nir and wa1c1 m the shower The calcul.11ion of 1hc EPC nir is shown in Table F-6 

Q 

r, ·'lt,il\17fflitctJ'-'cncca\pri9nn\rbktabf\.,c•d62\inh8"" wk,. 

12 1111 •ri 

Cancer 
Risk 

Page I of 2 
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TABLF: F-8 
C,\ LCI 11,AT ION OF INTAKE AND RISK FROI\I INHALATION OF GROl lNOWATF:R (while Showerin~) 

REASONABLE MAXIMl lM F:Xl'OSll.RF: (RME) 

Eq uatio n for lnlake (mg/kg-day) ~ CA X IR X EF X ED 

'I 
8W xAT 

~Variables (Assumptions fo r Each Receptor are Listed at !he Bollom) 
ljC'A =C hem ica l Conccnlration in Air 
;, JR = Inhalation Rate 
· f:F -= E"<po~ure Frequency 

lnh11l11tion Cuc. Slnpc EPC • 
A n 11l~·l t RID lnh11llltion Air 

(mg/kg-day) 0 OE+-00 (mg/li1c1 ) 

l\ .ol11tilt O r-f.Jll nics 

iOcmenc I 7E-OJ 2 7E-02 J 92E-OJ 

1 fltrb icidrs 

,.4 .5-T I NA I NA J l iE- 10 

Total Hazard Quotient and Cancer Risk: 

Nn1e Cell s in thi s tahlc were intentionall y lefi blank due to a lack of toxici ty data 

NA - Informa ti on not avai lahlc 

Completion Report - Mini Risk Assessment - SF:A0-62 
Seneca Arm y Depot Activity 

ED:- Exposure Durat ion 

OW- Bodyweight 

AT = A vcraging Time 

Day Care Center Child 
llau rd 

(mi,/1<~-d•y) Q notirnt 

(Ne) I (C ar) 

lnl•k• I 

Inhalation of Groundwater 

Not ArPlicahlc for 
O:, y C'ar~ \cntcr Child 

C11 nct'r 
R.i!!k 

Equalion for 1-131'.ard Quolicnt = Chronic Daily Intake (Nc)/Rcfcrcncc Dose 

F.quation for Cancer Risk = Chronic Dai ly Intake {Car) x Slope Factor 

. Day Care Cenler.i\_~111!_ 

lnt•k< l 11 .. ord 
(m2'1<R•d;1y) Qnotit'nt 

(Ne) J (Cor) .. 

lnh nhuion of ,roundwater 

Nol Applic blc for 

Oa, C "" C 1'" """ 

I 

Canct'r 
Risk 

• EPC ;m 1s 1he concenl ration of chem ical avai lable for inhalatio n aOer accoun ling for parti lioning hclwccn the :,ir and w:,tc, in the shower The calculation of the r:rr a ir is shown m Table F-6 

p \pi1\projcc1s\scncc•\piison\risktabl\se•d62\inhgw.wk 4 

l! 1117•ri 
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METALS UNIT 

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/l(G 
Mercury MG/KG 
Nickel MG/KG 
Potassium MG/KG 
Selenium MG/KG 
Silver MG/KG 
Sodium MG/KG 
Thallium MG/KG 
Vanad ium MG/KG 
Zinc MG/KG 

TABLE G-1 
SOIL BACKGROUND DATA 

SUMMARY STATISTICS 

FREQUENCY 
OF 

MAXIMUM DETECTION TAGM 

21200 0.95 19520 
6.8 0.18 6 

21 .5 0.90 8.9 
159 0.95 300 
1.4 0.95 1.13 
2.9 0.28 2 .46 

293000 0.95 125300 
35.8 0.95 30 
29 .1 0.95 30 
62 .8 0.95 33 

0 0.00 0.35 
42500 0.95 37410 

266 0.90 24.4 
29100 0.90 21700 

2380 0.90 1100 
0.13 0.70 0.1 
62 .3 0.93 50 

3160 0.95 2623 
1.7 0.40 2 

0.87 0.03 0.8 
269 0.80 188 
1.2 0.15 0.855 

35 .8 0.95 150 
126 0.90 115 

NUMBER NUMBER NUMBER 
ABOVE OF OF 
TAGM DETECTS ANALYSES 

5 57 60 
2 11 60 
3 54 60 
0 57 60 
2 57 60 
2 17 60 
2 57 60 
4 57 60 
0 57 60 
2 57 60 
0 0 57 
3 57 60 
3 54 60 
2 54 60 
2 54 60 
2 42 60 
2 56 60 
2 57 60 
0 24 60 
1 2 60 
2 48 60 
3 9 60 
0 57 60 

54 60 
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TABLE G-2 
SENECA ARMY DEPOT 

SOIL 8ACKGROUNfl DAT A 

LOC_ ID 8-8-91 8-8-91 8-8-91 8-8-91 8-9-91 8-9-91 8-9-9 1 BK- 1 BK-2 GB35 

OC CODE SA SA SA SA SA SA SA SA SA SA 

S TUDY 10 RI PHASE1 RI PHASE1 RI PHASE1 RI PHASE 1 RI PHASE1 RI PHASE1 RI PHASE1 RI PHASE1 RI PHASE1 RI PHA SE I 

1OP 

ROTTOM 

MATRIX SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL 
S AMPLE OATE 1115191 1115/91 1115191 1 l/5/91 1115191 11 1519 1 1115/91 12/18192 12118/92 1/20193 

$ AMr> ID S 1105-24SOIL1 S1105-25SOIL 1 S1105-26(1)SOIL 1 S1105-27SOIL1 S1105-28SOIL1 S 1105-29SOIL 1 S 1105-30RESOIL 1 BK-1SOIL3 8K-2RESOILJ GB3S- 1GRIO 

V()t I\ Tll f: ORG ANICS UNIT VALUE 0 VALUE 0 VALUE 0 VALUE 0 VALUE 0 VALUE 0 VALUE 0 VALUE 0 VALUE 0 VALUE () 

Aluminum MGIKG 19200 :-· . '?O'!M' 17700 12700 14600 8880 7160 19400 14400 18000 

Anltmony MG/KG 10 3 UJ 8 8 UJ 8 2 UJ 8 4 UJ ~ 9 UJ 9 9 UJ 7 UJ 7 9 U 7 2 U 5 A UJ 

ArsPn,c MG/KG 5 1 J 6 .1 J 6 J 42 J 4 :i J 3 8 J 4 4 J 3 2 7 6 2 
8;1num MG/KG 136 J 98.9 J 66 7 J 56 2 J 101 J 110 J 39 9 J 159 106 93 6 

Berylhum MGIKG ~~:;:,.JA, ,::r.···m 1 0 78 J 11 0 76 0 52 J 11 0 81 0 85 .:.,; ,-:.;., j 
Cadmium MGIKG . 2.6' ; ··.,,,ff; 2 4 1 9 2.3 1 7 1 5 0 45 U 0 .. , U 0 33 U 

C;11oum MGIKG 5390 4870 3560 AS900 45600 104000 101000 4590 22500 1590 

Chrom,um MGIKG 27 4 J 11'".'~J 26 9 J 19 8 J 22 5 J 13 8 J 11 2 J 30 22 3 23 5 

Cobalt MG/KG 138 18.4 14 14 2 13 7 10 7 8 1 14 4 12 3 94 

Copper MG/KG 22 3 27.6 26 18 2 22.6 21 6 19 3 26 9 18 8 17 5 

Cyl'lrnde MG/KG 06 U 0.63 U 0.67 U 0 58 U 0.7 U 063 U 062 U 0.57 U 061 U 0 78 U 

Iron MGIKG 37200 36100 32500 27400 31000 19600 17300 ~ 26600 25200 

Lend MG/KG 14 5 11 .4 13.6 10 1 106 10 1 78 15 8 169 14 4 

Magnesium MG/KG 5650 7300 6490 6720 8660 17()(1() 12800 5980 7910 3850 

M;moanese MG/KG 'o/1'i'fl1' 956 832 928 903 532 514 ~p 800 701 

Mercury MG/KG 009 o.oe.., 0.06 J 0 05 J 0.08 J 0 04 J 0 05 J , . i.UJ !"."~ii' 006 J 

Nickel MG/KG 42 3 48.7 44 4 30 4 38 4 23 8 19 477 31 28 3 

Potass,um MG/KG 1910 2110 1760 1430 1320 1080 1050 1720 1210 1110 

Seten,vm MG/KG 0 17 UJ 0.21 UJ 0 2 UJ 081 UJ 0.21 UJ 065 UJ 0 21 UJ 0 73 J 0 94 0 23 UJ 

Sliver MGIKG 16 U 1.3 U 1.2 U 1 3 U 1 5 U 1 5 U 11 U 047 U 0 43 U 0 34 U 

Sodium MG/KG 792 U 87.5 U 82.6 U 75 3 J 64 2 J 112 J 116 J 49 1 J 61 1 J 35 6 J 

Thalhum MG/KG 0.47 U 0.56 U 0.57 U 0 34 U 0 59 U 0.36 U 06 U 042 U 0 38 U 0 55 U 

Van-'ld1um MGIKG 32 2 25 4 26 4 15 7 19.7 19 5 12 9 26 22 4 27 1 

Zinc MG/KG 65 1 J 94.2 J 85 J 75 J ... -- · 12' J 84 3 J 74 6 J 96 6 63 7 55 

Pao,,1 
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TABLE G-2 
SE NECA ARMY DEPOT 

SOIL RACKGROUNO DATA 

LOC_ID GB35 GB35 GB36 GB36 MW-36 MW.J4 SB2• -5 SB24-5 SB2•-5 MW25- 1 

OC CODE SA DU SA SA SA SA SA SA SA SA 

STUDY ID RI PHASE1 RI PHASE1 RI PHASE1 RI PHA SE 1 RI Phase t Step 1 RI PHA SE 1 ESI ESI ESI ESI 
TOP -1 -1 -1 -1 0 

BOTTOM -1 -1 -1 -1 2 
MATRIX SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL 

SAMPLE DATE 1/20193 1/20193 1/20193 1120193 11.Jan-93 11/20191 01 -Jan-80 01-Jan-80 01 -Jan-80 1213193 

$AMP 10 GB35-2GRID GB35-6DUGRID GB36- 1GRID GB36-2GRIO Mw:1,;.3GRID S20111 21MW34GRID SB2• -5-1 SB24-5-3 SB24-5-5 SB2 5-6-01 

VOLATILE ORGANICS UNIT VALUE 0 VALUE 0 VALUE 0 VALUE 0 VALUE 0 VALUE a VALUE Q VA LUE 0 VALUE 0 VALUE 0 

Aluminum MG/KG 17600 18200 16100 16200 12700 16100 16200 10100 13700 10600 

Antimony MG/KG 
-,-, ,,, •. , ., J r ., ,,;, fJ J 59J 5 8 UJ 5 7 UJ 5 7 J 12 5 UJ 5 8 UJ 11 3 UJ 42 U 

Arsenic MGIKG 77 53 48 ,., 2 9 J 8 3 U 42 33 5 63 

Banum MG/KG 6 1 7 61 7 74 8 50 8 46 9 J 67 5 11 7 56 3 67 2 59 1 

Beryt11um MG/KG 0 74 0.77 077 0 65 0 59 0 BB 0 96 J 0 46 J 0 62 J 0 48 J 

C.:.dm1um MG/KG 0 31 U 0 35 U 0 3 U 0 33 U 0 33 U 2 3 0 78 U 0 36 U 0 7 U 0 41 U 

C alcium MG/KG 17700 1370 Hl60 22900 4170 28600 4540 74200 49000 62500 
C hromium MG/KG 29 3 25.1 24 8 27 4 23 3 J 26 6 24 5 16 9 23 1 16 9 

Cabal! MG/KG 18 3 10.3 20 4 13 2 166 17 16 B 2 12 " 2 
Copper MG/KG 24 5 17 2 177 175 19 2 J 32 7 26 4 20 9 22 2 20 2 J 

C yanide MG/KG 0 71 U 0 .82 U 0 7 U 0 68 U 0 56 U 0 54 U 06 U 0 51 U 0 57 U 0 56 U 

Iron MG/KG 34200 30800 2e100 30700 27500 35000 33600 21300 26700 21 400 

Lead MG/KG 54 19.1 12 7 62 20 2 11 9 A.sJ B 7 J 7 9 J 95 

Magnesium MG/KG 7790 4490 4490 7150 5750 eeso 5150 12100 11•00 19600 

Mangane se MG/KG 648 775 426 507 540 603 1080 •oo •so 722 J 

Mercury MG/KG 003 U 0.07 J 0 02 J 0 02 J 0 02 J 0 07 R 0 07 JR 006 JR 004 JR 0 OJ J 

Nickel MG/KG 46 7 28.3 26 3 42 B 43 3 J 49 3 J 37 3 264 35 2 26 B 

Po1ass1um MGIKG 1110 975 1400 1100 754 1290 1170 J 993 1680 1480 

Selenium MG/KG 0 23 UJ 0.21 UJ 0.2 UJ 0 16 UJ 0 19 UJ 0 16 UJ 0 15 UJ 0 23 UJ 0 22 UJ 0 97 J 

Sliver MG/KG 032 U 0.36 U 0.31 U 0 34 U 034 U . 'r.tt J 18 U 0 73 U , ... u 082 U 

Sodium MG/KG 77 5 J 34 8 J 48 8 J 97 6 J 31.6 U 55 2 J 50 9 J 153 J 139 J l~J 

Thalhum MG/KG 0.54 U 0.5 U 046 U 0 43 U 0,45 U 0 51 U 0 16 U 0 25 U ~-2• U 0 2• UJ 

Vanadium MG/KG 22 3 28.1 27 B 19 7 16 2 J 22 3 29 9 14. 19 5 16 5 

Zinc MGIKG 63 4 5: 1 59 2 74 1 34 7 J 95 7 65 7 62 B 63 2 71 6 J 

Pag,,2 
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TABLE G-2 
SENECA ARMY DEPOT 

SOIL AACKGROl/NO DAT A 

LOC_IO MW25-1 MW25-6 MW25-6 MW25-6 MW75-6 M\M34A-1 M~ '1 A- 1 M~4 A. 1 MWB«B-1 M~B-1 Mv\ti4B 1 

OC CODE SA SA SA SA OU SA SA SA SA SA SA 

STUDY 10 ESI RIROUN01 RI ROUN01 RI R0UND1 RI R0 UN01 ESI ESI ESI ESI ESI ESI 

TOP 2 0 4 6 0 0 2 4 0 

BOTTOM 4 0 17 6 6 0 17 02 4 6 02 6 

MAT RIX SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL 

SAM P\ E D ATE 1213/93 9/25/95 9125195 91?5195 9125195 412/94 4/2/9 4 4 1219 4 5113/94 5113/94 511319'1 

$ AM P 10 S825-6-02 SB25-7-00 SB25-7 -03 SB25-7 04 SB,5- 7-10 M'M54 A- 1- 1 M~'1 A 1-2 M\fv64 A. 1. 3 M\.\640- 1- 1 M'l,\,{;49-1-2 M\fv648 I 3 

VOLATILE ORGA NICS UNIT VALUE Q VALUE 0 VALUE Q VALUE 0 VALUE 0 VALUE 0 VAL UE Q VALUE 0 VAL UE Q VALUE 0 VALUE Q 

Aluminum MG/KG 7070 12500 8020 7550 12500 16100 lotlOO 12600 1:1400 8870 7620 

Anhmony MGIKG 3 U 04 0 42 UJ 0 44 U 0 4 UJ 0 23 J 0 2 UJ 0 2 UJ 0 3 J 0 15 UJ 0 15 UJ 

Arsr n1c MG/KG 46 43 4 1 , . 43 7 1 A 2 5 5 5 '3 55 
8 .:tnum MGIKG JS 71 J 56 52 71 J 63.7 91 2 62 J 75 5 70 6 76 7 

Aeryll1um MGll<G 0 JS J 0 56 0 4J 0 J9 0 56 0 66 J 0 7-1 J 0 SJ J 0 56 J 0 43 J 0 J7 J 

Cadmium MGll<G 0 29 U 005 U 0.06 U 006 U 0 05 U 0 11 J 0 02 U 0 12 J 0 6J J 0 64 J 0 54 J 

C .:tlctu m MG/KG 122000 47,400 J 120000 J ii1000 J 47400 J 7210 4300 72-400 5530 70000 75900 

C hromium MGll<G 11 J 16 9 J 1J 7 J 12 4 J 16 9 J 23 25 19 175 14 1 13 5 

Cob11tt MG/KG 6 6 J 6 62 fi 9 6 11 6 11 J 9 1 J 7 2 J 10 7 4 J 

Cc,pper MG/KG 12 J 15.7 17.7 16 4 15 7 25 5 21 23 7 16 9 20 2 17 6 

Cyanide MGll<G 064 U 044 U 0 57 U 0 51 U 0 444 U 066 U 0 56 U 0 55 U 06 U 0 5 U 046 U 

l ,on MG/KG 15600 20500 16900 15400 70500 26500 ?6000 22600 20900 18400 17 100 

Lead MGll<G 13 8 11 1 7 65 11 1 21 6 13 6 15 4 21 4 86 8 J 

Magnesium MG/KG ""°221GO 11700 17400 20700 11700 5480 50 10 14800 3720 18900 21500 

Manganese MGll<G 6 10 J 452 735 402 452 558 . 604 402 207 434 369 

Mercury MG/KG 004 U 003 0 02 00 1 0 03 0 05 J 0 03 J 0 02 J 0 05 J 0 02 J 0 01 U 

Nicke l MG/KG 16 22 3 2e.4 224 22 J 32 2 26 6 26 7 19 8 26 2 22 6 

Poless,um MGll<G 1060 1110 1260 1430 11 10 2590 J 2260 J ···~ -ifflii J 1700 1630 1650 

Selenium MG/KG 063 J 083 U 0 7 U 0 71. U 066 U 096 1 7 0 J4 U 0 99 J 0 26 U 0 57 J 

Silver MGll<G 0 59 U 0 69 U 0.96 U 1 U 0 92 U 0 12 U 0 14 U 0 14 U 0 16 UJ 0 11 UJ 0 11 UJ 

Sodium MG/KG 166 J 59.9 69.1 11 0 57 5 27 5 U 31 a u 92 1 J JS 9 U 96 6 J 796 J 

MGll<G 0 21 UJ --~-.- t.f i'f'r'i~i 06 U 
. . 

l.l 0 42 J 0 32 U 0 32 U 0 41 J 0 24 U 0 24 U Th;, lhum 

Van;,d1um MGll<G 12 21 134 13 7 21 27 6 J2, 22 6 2J J 1.C .8 10 

Zinc MGIKG 40 6 J 54 1 64 9 A~ 1 54 1 104 A7 1 64 9 72 2 59 45 6 

P9003 
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TABLE G-2 
SE NECA ARMY OEPOT 

SOIL RACKGROUNO DAT A 

LOC_ID MW648-1 MW67-2 MW67-2 MWB 7 7 MW70-1 MW70-1 MW70-1 SB11 -3 S811 -3 s01 1-3 

QC CODE SA SA SA SA SA SA SA SA SA SA 

STUDY 10 ESI ESI ESI ESI ESI FSI ESI ESI ESI ESI 

TOP 6 0 2 4 0 , 4 0 2 in 
BOTTOM 8 02 4 5 0 2 ' 6 
MAT RIX SOIL SOIL SOIL ,SOIi. SOIL SOIL SOIL SOIL SOIL SOIL 

S AMPLE DATE 13-May-94 3130194 3/J0/94 J/J01q,1 5/11194 5111Kl4 51 1119<1 11/2193 11 12193 11 13193 

$A.M P 10 M\oV648- 1-0 4 MW67-2-1 MWB7-2-2 Ml./'m 7 7-J MW70- 1- 1 MW70- 1-7 MWIQ, 1-3 5811 -3 - 1 5811 -3-2 se, 1. J.6 

VOL A T1LE O RG ANICS UNIT VALUE 0 VALUE 0 VALUE 0 V/\1 .IJF 0 VALUE 0 VALUE 0 VALUE 0 VALUE 0 VALUE 0 VA i UE 0 

I 
Alum,n11m MGIKG 7620 16700 14900 ~ ,1 f,Q 17600 6330 10900 

Anl1mony MGIKG 0 15 UJ 0.27 J 022 J 0 2 UJ 10 8 UJ 8 UJ 7 6 VJ 

Arsenic MG/KG 55 44 4 5 42 56 0 0 
0 ;,inum MG/KG 76 7 114 105 AO 8 113 57 4 62 7 

Berylltum MG/KG 0 37 J 0 67 J 061 J 0' J 0 85 J 0 34 J 0 4 7 J 

C adm111m MG/KG 0 54 J 0 2 J 0 11 J 0 12 J 0 67 U 0 5 U 0 48 U 

Ca1oum MG/KG 75900 3580 79000 77800 4950 91300 48600 

Chromium MG/KG 13 5 19 5 22 5 14 A 24 111 18 6 

Cob;,ill MG/KG 7 4 J 7 5 J 10" J 9 7 J 11 3 8 5 J 10 I 

CoPper MG/KG 17 6 18 5 20 3 70 5 20 12 2 21 7 

C yanide MG/KG 048 U 064 U 0 5 l/ 0 5,1 U 0 57 U 047 U 0 53 U 

lron MG/KG 17 1<)0 20500 2.C-100 1A700 27200 13200 26300 

Leael MG/KG 83 175 93 A ~ 21., 11 4 10 I 

Magnesium MG/KG 21500 41 60 12900 10100 

Manganese MG/KG 389 438 528 4 ti 674 356 434 

Mercury MG/KG 0 01 U 004 001 J 0 02 J 0 OS J 004 U 0 03 U 

N•ckel MG/KG 22 6 16 7 32 3 25 9 28 3 16 7 29 5 

Polass,um MG/KG 1650 1780 J ,..~iiiJ 1$l70 J 21 10 1110 1230 

Selen,um MG/KG 0 57 J 0 81 0 36 U 0 34 U 0 24 J 0 13 UJ 0 21 UJ 

Silver MG/KG 0 11 UJ 0.11 U 0 15 U 0 14 U 1 ,4 UJ 1 UJ 0 97 UJ 

Sod,um MG/KG 79 6 J 251 U 112 J 107 .J 66 3 J 136 J 146 J 

Thalhum MG/KG 0.24 U 0 48 J 034 U 0 32 U 0 19 U 1 5 U 023 U 

Van;,id,um MG/KG 10 28 2 24 8 16 5 31 8 13 3 17 

Ztnc MG/KG 45800 64 8 62 60 1 83 2 0 0 

P-4 
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TABLE G-7 
SENE<:A ARMY DEPOT 

SOIL AACKGROUND OAT A 

LOC_ID S813-1 5813- 1 S813-1 SBD-• S8 13-4 SAD-4 MW13-6 MW13-6 MW13-6 5917 1 

OC CODE SA SA SA SA SA SA SA SA SA SA 

S TUDY 10 ESI ESI ESI F SI FSI E" SI es, ESI ESI es, 
TOP 0 6 0 2 ' 0 ' 6 0 

BOTTOM 7 A , 4 s 2 6 8 , 
MATRIX SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL 

SAMPLE DATE 12/8193 1218193 12115!!:'.l :_'I 171 15/93 12115/93 15-Dec-93 15-Dec-93 15-Dec-93 12/ 1~3 

SA MP 10 58 13-1-1 S813- 1-2 S813-1-3 SB 13-4- 1 5 813-4-2 5913., .3 5813-6-1 SB 13-6-3 S613-6-4 S817 1. 1 

VOi.A TILE ORGANICS UNIT VALUE D VALUE a VALUE a VALUF. a VALUE a VALUE a VALUE 0 VALUE 0 VALUE 0 VALUE () 

Atum1num MG/KG 18300 8250 8250 11200 15500 2$400 16000 13500 10200 13 700 

Anllmony MG/KG 5 1 J 3 7 UJ 3 7 UJ ' UJ 4 5 J 3 2 UJ 3 2 UJ 2 5 UJ 2 9 UJ 11 7 UJ 

Arsenic. MG/KG 7 82 62 8 1 68 9,6 46 2 7 23 0 

8anvm MG/KG 106 86 1 88 1 129 969 79 1 103 604 56 8 107 

Beryllium MG/KG 0 92 J 0 42 J 0 42 J 11 0 78 J 1 0 92 0 71 0 58 J 0 1 J 

C admium MG/KG 045 U 0 36 U 0 38 U 0 38 U 0 34 U 0 31 U 0 31 U 0 25 U 0 28 U 0 73 U 

Caloum MG/KG 3570 87700 87700 28800 88000 10200 5140 31600 45200 2870 

Chromium MG/KG 29 4 13 3 13 3 lO.l 25 6 •· ":iil' 21 5 23 5 17 8 17 8 

Coball MG/KG 12 7 2 J 7 2 J 10 6 12 4 12 1 TO 6 15 ,, 3 9 9 J 

Copper MG/KG ,, 8 18 4 18 4 21 6 21 1 26 5 18 27 4 14 5 4'-4 

Cyanide MG/KG 081 U 0 5 U 05 U 0 54 U 0 51 U 0 54 U 08 U 0 53 U 0 51 U 0 NA 

Iron MG/KG 32500 17400 17400 31600 30100 -,~ 25300 26900 20700 25100 

Lead MG/KG 15 0 0 13 6 138 71 13 8 11 .6 11 7 266 
Magnesium MG/KG 5890 20800 20800 8780 10600 9660 3750 6640 5220 3330 

Manganese MG/KG 451 517 517 36J 607 398 934 508 556 547 

Mercury MG/KG 0 03 J 0 07 J 0 07 J 0 05 J 001 J 0.02 J 0 03 J 001 U 001 U 0 05 J 

NIC.kel MG/KG 34 9 24 24 38 1 43 2 
.. , . .,..,.....ti 

22 7 41 9 33 19 1 

Po! l!l 551Uffl MG/KG 2190 1390 1390 2130 1570 1810 1330 1120 1000 628 J 

Selenium MG/KG 0 26 J 0 56 J 0 56 J 0 53 J 0 2 J 0 28 J 1 2 0 11 J 0 24 J 0 25 UJ 

Srlver MG/KG 0 9 U 0 71 U 0 71 U 0 77 U 069 U 063 U 062 U 049 U 0 56 U 1 5 U 

Sodium MG/KG 80 8 J 155 J 155 J 81 5 J 183 J 87,8 J 81 9 J 116 J 141 J 46 2 J 

Th;iilhurn MG/KG 0 43 J 0 43 J 0 43 J on u 0 2 U 0 18 U 0 18 U 0 14 U 0 23 U 0 26 UJ 

V an1'1d1um MG/KG 32 7 13 3 13 3 35 8 23 1 30 7 29 9 16 5 13 6 23 1 

Zinc MG/KG 61 9 56 2 56 2 89 4 65 6 93 62 5 64 7 39 3 93 4 
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TABLE G-2 
SENECA ARMY DEPOT 

SOIL BACKGROUND DA TA 

LOC_ID SB17-1 SB17-1 SB26-1 SB26-1 SB4- 1 SB4-1 SB4-1 SB4-1 TP57-11 

OCCODE SA SA SA SA SA DU SA SA SA 

STUDY ID ESI ESI ESI ESI ESI F.SI ESI ESI ESI 

TOP 2 4 0 2 0 0 

BOTTOM 4 6 2 4 2 2 6 10 

MATRIX SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL 

SAMPLE DATE 12/1193 1211/93 11/17/93 11117193 12/6/93 1216/93 12/6/93 1216193 -SAMP 10 SB17-1 -2 SB17- 1-3 SB26-1-1 SB26-1-2 SB4-1-1 S84-1-10 SB4-1 -2 S84-1-3 TP57-11 

VOLATILE ORGANICS UNIT VALUE 0 VALUE a VALUE 0 VALUE 0 VALUE 0 VALUE a VALUE a VALUE a VALUE Q 

Aluminum MG/KG 18100 8700 5560 9040 14800 mioo 15300 19200 14600 

Anhmony MG/KG 11 8 UJ 9 UJ 73 UJ 6 7 UJ 4.8 UJ 3 8 UJ 5 UJ 2 8 UJ 11 3 UJ 

Arsenic MG/KG 52 34 3 2 53 62 42 39 = -·iu 5.9 

Banvm MG/KG 114 59 4 73 2 4':'\ 7 72 97 7 40 4 J 81 2 120 

Seryftrum MG/KG 0 9 J 0 42 J 0 35 J 0 41 J 0 73 J 0 64 J 0 74 J 1 0 81 J 

Cadrruum MG/KG 0 74 U 0 56 U 0 -46 U 0 42 U 0.47 U 0 37 U 049 U 0.27 U 0 71 U 

Calcium MG/KG 20900 72800 29)000 47300 4280 • 2460 30900 14400 22300 

Chromium MG/KG 25 1 13 9 10 3 15 7 23 2 27 9 27 .6 •·G' nJ 20 1 

Cobalt MGIKG 13 3 88 5 9 J 95 11 3 5 9 J 16 5 29.1 8.8 J 

Cower MG/KG 269 20 9 7 14 3 14 1 15 1 T:'iiJ' 21 .6 21 .7 

Cyanide MG/KG 0 NA 0 NA 0 48 U 0 57 U 0 52 U 0 53 U 0 53 U 0.47 U 054 U 

Iron MG/KG 29900 18800 8770 19100 27500 19500 34300 ·: •1•9~ 24900 

Lead MG/KG , , 4 J 7 5 J 6 33 85 0 J 9 8 J 7 5 J 9 1 J 11 .3 

Magnesium MG/KG 8490 18100 29100 9160 4270 •4460 7130 8040 5380 

M1m4Janue MG/KG 487 391 309 55 1 615 J 0 J 0 0 329 

Mercury MG/KG 0 06 J 0.03 UJ 002 U 0 02 U 0.05 J 004 J 0 04 J 0.04 J 004 J 

Nickel MG/KG 42 25 2 318 R 23 9 27.8 25 1 47e ·::,,..·m 25.7 

Potauium MG/KG 1560 1090 1710 90 1 1250 2490 1300 2030 1430 

Selenium MG/KG 0 24 UJ 0 14 UJ 0 13 UJ 0 26 J 0,4 J 0 23 J 009 U 014 U 0.46 J 

Stiver MG/KG 1 5 U 11 U 0 92 UJ 0 85 UJ 0.93 U 0 74 U 098 U 0.64 J 14 UJ 

Sod,um MG/KG 74 6 J 137 J ltt J 108 J 43 8 U 39 2 J 105 J 916 J 93 J 

Thathum MG/KG 0 26 UJ 0 15 UJ 073 U 0 17 U 0 23 U 0 23 U 0 16 U 0.24 U 0 17 U 

Vanadium MG/KG 27 13.9 12 7 14 4 26 8 31 22 2 29 3 27 8 

Z,,x MG/KG 80 2 57 1 283 R 906 79 6 721 102 115 57 9 
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PARAMETER UNIT 

METALS 
Aluminum UG/L 
Antimony UG/L 
Arsenic UG/L 
Barium UG/L 
Beryllium UG/L 
Cadmium UG/L 
Calcium UG/L 
Chromium UG/L 
Cobalt UG/L 
Copper UG/L 
Cyanide UG/l--
Iron UG/L 
Lead UG/L 
Magnesium UG/L 
Manganese UG/L 
Mercury UG/L 
Nickel UG/L 
Potassium UG/L 
Selenium UG/L 
Silver UG/L 
Sodium UG/L 
Thallium UG/L 
Vanadium UG/L 
Zinc UG/L 

i:\senecalcsv\stats_prison\backgw1 .xis 

TABLE G-3 
GROUNDWATER BACKGROUND DATA 

SUMMARY STATISTICS 

FREQUENCY NYSDEC 
OF GA 

MAXIMUM DETECTION STANDARD 

42400 0.86 
44.7 0.18 

9.3 0.11 25 
337 0.93 1000 
2.2 0.11 

0 0.00 10 
240000 1.00 

69.4 0.43 50 
34.6 0.43 
23.3 0.46 200 

2.8 0.04 100 
69400 0.96 300 

34.8 0.36 25 
57600 1.00 

1120 0.96 300 
0.05 0.11 0.7 
99.8 0.50 100 

10200 0.93 
3.6 0.18 10 

0.68 0.04 50 
73500 0.96 20000 

4.7 0.14 
70.8 0.43 
143 0.79 300 

NUMBER NUMBER 
ABOVE OF 

STANDARD DETECTS 

0 24 
0 5 
0 3 
0 26 
0 3 
0 0 
0 28 
1 12 
0 12 
0 13 
0 1 

19 27 
1 10 
0 28 
5 27 
0 3 
0 14 
0 26 
0 5 
0 1 
9 27 
0 4 
0 12 
0 22 
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STUDY ID RI PHASE1 

LOG 10. MW-21 

QC CODE: SA 

SAMP OETH TOP· NONE 

SAMP. DEPTH BOT· NONE 

MATRIX. GROUNDWATER 

SAMP DATE 8-Jan-92 
SAMP ID MW-21GW 

PARAMETER UNIT VALUE Q 

METALS 
Aluminum UG/l 1880 J 
Antimony UG/L 55.9 U 

A~enic UG/L 3.5 U 

Barium UG/L 47.5 J 
Beryllium UGI~ 1.6 R 

Cadmium UG/L 2.9 U 

Calcium UG/L 94100 

Chromium UG/L 6.2 U 

Cobalt UG/l 20 U 

Copper UG/L 14.5 U 

Cyanide UG/L 10 UJ 

Iron UG/L .... ~, •·l:l'·,1•1'.'."f-;' · ·'1720 
Lead UG/l 1.8 J 
Magnesium UG/L 12200 

Manganese UG/l 232 J 
Mercury UG/l 0 .15 R 

Nickel UG/l 16 U 

Potassium UG/l 3050 J 
Selenium UG/L 1 U 

Silver UG/L 9.1 U 

Sodium UG/L 16400 

Thallium UG/L 3.2 U 

Vanadium UG/L 30.6 U 

Zinc UG/l 15.1 R 

l:lch\ltall~1.Jdl 

TABLE G-4 
GROUNDWATER BACKGROUND DATA 

SENECA ARMY DEPOT 

3093 RIPHASE1 
MW-35 MW-35 
SA SA 
NONE NONE 
NONE NONE 
GROUNDWATER GROUNDWATER 
NONE 8-Jan-92 
MW35OB3Q93M MW-35GW 

VALUE Q VALUE Q 

207 7550 J 
16.8 U 55.5 U 

1 B 3.5 U 
97.3 B 103 J 

0.3 U 1.6 R 
2.4 U 2.9 U 

108000 94700 
3.3 U 15.3 R 

2.7 U 19.9 J 
2.1 U 14.4 U 

2.8 B 10 UJ 
·,r,-;:t --=""!'"'7•~ m ~ f.W~~~?·~-~)Sij_Mtlf 

2.8 B 3.3 
15600 14600 

23.4 ~~~~~~-S~ffefN~ J 
0.1 U 0.16 R 

8.3 U 15.9 U 
1400 B 4160 J 

1.2 B 1.1 J 
2.6 U 9 U 

13400 ~ t' •. ~G'.f,fifO(I'. 
1.2 U 3.2 U 

3 U 30.3 U 

72.7 58.2 

ESI 
MW11 -1 

SA 
NONE 
NONE 

GROUNDWATER 
18-Jan-94 

MW11-1-1 

VALUE Q 

53.7 J 
21 .4 U 

0.6 U 
25.2 J 

0.4 U 

2.1 U 
97500 

2.6 U 
4.4 U 

3.1 U 

SU 
41 .4 J 

1.1 J 
29700 

276 
0.04 U 

4U 
7100 

0.7 U 

4.2 U 
4860 J 

1.2 U 

3.7 U 
21.4 

ESI 
MW13-1 

SA 

NONE 
NONE 
GROUNDWATER 

3-Feb-94 

MW13-1 -1 

VALUE Q 

42400 

33.9 J 
9.3 J 
337 

2.2 J 
2.1 U 

181000 

WMJ.W!:4! 
34.6 J 
23.3 J 

SU 

~ ~~ .:~ .. ' . > ~:: 
50300 

&!WWW! 
0.05 J 
99.8 

10100 

3.6 J 
4.2 U 

9350 
1.2 U 

70.8 

143 

"-1 o1e 
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STUDY ID· ESI 
LOC 10: MW13-4 

QC CODE: SA 
SAMP OETH TOP NONE 
SAMP. DEPTH BOT: NONE 
MATRIX: GROUNOWA TER 
SAMP. DATE: 4-Feb-94 

SAMP ID: MW13-4-1 

PARAMETER UNIT VALUE a 
METALS 
Aluminum UGIL 5540 

Antimony UG/l 31 .5 J 

Arsenic UGIL 1.4 U 

Barium UGIL 71 .2 J 
Beryllium UGIL 0 4 U 

Cadmium UG/l 2.1 U 

Calcium UGIL 182000 
Chromium UGIL 9.9 J 

Cobalt UGIL 6.7 J 

Copper UGIL 3.3 J 

Cyanide UGIL SU 

Iron UGIL . , · ·· · ·"-- ·.-soill 
Lead UGIL 3.1 

Magnesium UGIL 44900 

Manganese UGIL 299 

Mercury UGIL 0 04 U 

Nickel UGIL 17.5 J 

Potassium UGIL 4460 J 

Selenium UGIL 1.2 J 

Silver UGIL 4.2 U 

Sodium UGIL 9340 

Thallium UGIL 1 2 U 

Vanadium UGIL 8 8 J 

Zinc UGIL 138 

l:lcMI-_p,toon'becl<gw1 .xii 

TABLE G-4 
GROUNDWATER BA~KGROUND DATA 

SENECA ARMY DEPOT 

RI ROUND1 RI ROUNO2 
MW1 6- 1 MW16-1 
SA SA 

3 3 731 .5 
5 3 728.4 

GROUNDWATER GROUNDWATER 
27-Aug-96 7-Dec-96 

16101 16152 

VALUE a VALUE a 

1850 143 U 
2 U 3 U 

2.7 U 4.4 U 
74 .2 48.2 U 
0.23 0.2 U 

0.3 U 0.6 U 
157000 116000 

27 1 U 
2.1 1.3 U 
4.9 1.9 U 

5 U 5 UJ 
.,···.:,i' ·•p ••-· • .. •··• i•M· J 296 

uu 1.5 U 
23300 17600 

210 64 2 
0.1 U 0.1 U 
4.7 2.5 U 

1670 998 U 
2 4 U 4.7 UJ 
1 3 U 1.5 U 

8750 3870 U 
4 2 U 5 9 U 
3 3 1.6 U 

15 6 R 5.8 U 

RIROUND1 RI ROUND2 
MW17-1 MW17-1 
SA SA 

3.4 731 .1 
7.4 727.1 

GROUNDWATER GROUNDWATER 
29-Aug-96 11-Dec-96 

16108 16171 

VALUE a VALUE a 

90.4 386 
2U 3U 

2.7 U 4.4 U 

85 90.4 U 
0.26 0.2 U 

0.3 U 0.6 U 
108000 104000 

1 U 1 U 
1.2 U 2 U 
3.1 1.1 U 

SU 5 UJ 
119 il%¥!WW@ J 

1.7 U 1_5 ·u 

22600 22900 
21 .3 9.7 U 
0.1 U 0.1 U 
1.6 2.5 U 

472 843 U 
2.4 U 4.7 UJ 
1.3 U 1.5 U 

9290 8190 
4.4 4.1 U 
1.2 U 16 U 
2.5 R 14.4 U 
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STUDY ID RI ROUND1 

LOCID· MW25-1 

QC CODE SA 
SAMP DETH TOP: NONE 

SAMP. DEPTH BOT. NONE 
MATRIX· GROUNDWATER 

SAMP DATE. 22-Nov-95 
SAMP ID: MW25-1 

PARAMETER UNIT VALUE 0 
METALS 
Aluminum UG/L 18 

Antimony UGIL 2 2 U 
Arsenic UG/L 2 1 U 

Barium UG/L 77 1 

Beryllium UG/L 0.27 U 

Cadmium UG/L 0 3 U 

Calcium UG/L 128000 

Chromium UG/L 0 68 

Cobalt UG/L 0.99 U 

Copper UG/L 2 

Cyanide UG/L 5 U 

Iron UG/L 27.3 

Lead UG/L 34 

Magnesium UG/L 23100 

Manganese UG/L 31 .2 

Mercury UG/L 0.02 U 

Nickel UG/L 0.99 U 

Potassium UG/L 1030 

Selenium UG/L 3.7 U 

Silver UG/L 0.8 U 

Sodium UG/L 64;00 J 

Thall ium UG/L 3 U 

Vanadium UG/L 11 U 

Zinc UG/L 6 3 

l:lcaWtatl_ptton'bed<gw1 .xfl 

TABLE G-4 
GROUNDWATER BACKGROUND DATA 

SENECA ARMY DEPOT 

RI ROUND2 RI ROUND1 
MW25-1 MW25-6 
SA SA 
NONE NONE 
NONE NONE 
GROUNDWATER GROUNDWATER 

10-Apr-96 21 -Nov-95 
25001 MW25-6 

VALUE 0 VALUE Q 

34 5 U 162 
1 4 2.2 U 

4 U 2 1 U 
71 2 85.6 

0 1 U 0 27 U 
0 3 U 0 3 U 

122000 133000 
0 7 U 22 
0 9 U 1.3 

1 U 0.99 
5 U SU 

21 .7 U •1·:~ : ··: JM 
1.9 U 4.4 

22800 35900 
21 8 56 

0.2 U 0.02 U 
1.6 U 2.6 

861 J 1840 J 
3 4 U 3.7 U 
1.3 U 0.8 U 

~3100 -:·.- · · - -· ,. •: fiMoo J 

4 7 U 3 U 
1 1 U 1.4 
1 7 7.5 

RI ROUND2 ESI 
MW25-6 MW26-1 
SA SA 
NONE NONE 
NONE NONE 
GROUNDWATER GROUNDWATER 

31-Mar-96 21-Jan-94 
25008 MW26-1-1 

VALUE Q VALUE Q 

529 188 J 
2.3 U 21 .5 U 
3.5 U 0.8 U 

72.3 31 9 J 
0.13 U 0.4 U 
0.32 U 2.1 U 

118000 115000 
1.3 U 2.6 U 
1.1 U 4.4 U 
1.1 3.1 U 

5 UJ 5 U 
o:;-~ ... ,,.~!4.;'!;..~rtt:h:tt:ffl · 286 

1.1 U 0.5 U 
32900 16700 

22 %'/t:H~~~·'.Mf, 
0.1 U 0.05 J 
1.7 U 4 U 

1420 10200 
3.4 U 0.7 U 
1.1 U 4.2 U 

16500 ti *"'t~· ~~'. "·3Mbf 
3.5 U 1 2 U 
1.2 U 3.7 U 

2.2 26.7 
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STUDY ID RI ROUND1 

LOCID MW26-1 

QC CODE SA 
SAMP DETH TOP· NONE 

SAMP. DEPTH BOT· NONE 

MATRIX. GROUNDWATER 

SAMP DATE: 13-Nov-95 

SAMP ID MW26- 1 

PARAMETER UNIT VALUE Q 

METALS 
Aluminum UG/L 457 

Antimony UG/L 2 2 U 

Arsenic UG/L 2.1 U 

Barium UG/L 33.2 

Beryllium UG/L 0 27 U 

Cadmium UG/L 0 3 U 

Calcium UG/L 121000 

Chromium UG/L 4.7 

Cobalt UG/L 1.1 

Copper UG/L 5.7 

Cyanide UG/L 5 U 

Iron UG/L - ~ 

Lead UG/L 7.8 

Magnesium UG/L 16600 

Manganese UG/L 27.5 

Mercury UG/L 0 02 U 

Nickel UG/L 6.2 

Potassium UG/L 3620 

Selenium UG/L 3.7 U 

Silver UG/L 0.8 U 

Sodium UG/L ,. ·; 24600 
Thall ium UG/L 4 3 

Vanadium UG/L 1.3 J 

Zinc UG/L 20 5 

j•\cr,l\llffl__pnoon'bed<gw1 .Jdl 

TABLE G-4 

GROUNDWATER BACKGROUND DATA 
SENECA ARMY DEPOT 

RI ROUND2 ESI 
MW26- 1 MW4-1 
SA SA 
NONE NONE 
NONE NONE 
GROUNDWATER GROUNDWATER 

11-Apr-96 21 -Jan-94 
26001 MW4-1 -1 

VALUE Q VALUE Q 

38 7 41 .9 U 
1 4 21 .6 U 

4 U 2.2 J 
29 9 19.6 J 
b 1 u 0 4 U 
0 3 U 2.1 U 

110000 137000 
0 73 2.6 U 

0 9 U 4.6 J 
1 U 3.1 U 
5 U 5 U 

58.4 J ~- :-:,-·<_=-":-"";,T!,T•".' jjf 

19 U 0.5 U 
15500 57600 

25 _:,''?,,,...,..... -..r·~ "'")4~ 
0 2 U 0.04 U 
1.6 U 4 U 

3860 J 7360 
3 4 U 2 1 J 
1.3 U 4.2 U 

34800' 11700 

4 7 U 1.2 U 

1 1 U 3 7 U 

3.1 J 19.1 J 

ESI ESI 
MW44A-1 MW44B-1 
SA SA 
NONE NONE 
NONE NONE 
GROUNDWATER GROUNDWATE 

12-Jul-94 12-Jul-94 
MW44A-1 -1 MW44B-1- 1 

VALUE a VALUE Q 

69 J 266 J 
1.3 U 1 3 U 

2 U 2 U 
102 J 72.6 J 
0.1 U 0 1 U 
0.2 U 0.2 U 

92200 120000 
0.4 U 0.4 U 
0.5 U 0.91 J 
0.5 U 0.5 U 

SU 5 U 
114 J fsM}ilfo'.~ 
0.9 U 0.9 U 

19000 31600 
16.2 219 
0.04 U 0.04 U 

0.7 U 0.73 J 
1050 J 2150 J 

2.7 U 2.7 U 
0.5 U 0.68 J 

2310 J 7190 
1.9 U 4.7 J 

0.5 U 0 5 U 
3.8 J 2.2 U 
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STUDY ID ES! 
LOC 10. MWS-1 
QC CODE SA 
SAMP DETH TOP NONE 
SAMP DEPTH BOT NONE 
MATRIX GROUNDWATER 
SAMP DATE 11-Jul-94 
SAMP ID· MW5- 1-1 

PARAMETER UNIT VALUE 0 
METALS 
Aluminum UG/L 1310 
Anlimony UG/L 1 3 U 
Arsenic UG/L 2 U 
Barium UG/L 42 2 J 
Beryllium UG/L 0 1 U 
Cadmium UG/L 0 2 U 
Calcium UG/L 240000 
Chromium UG/L 2 5 J 
Cobalt UG/L 2 8 J 
Copper UG/L 2.2 J 
Cyanide UG/L 5 U 
Iron UG/L . -· ... ··2610 

Lead UG/L 0.89 U 
Magnesium UG/L 43200 

Manganese UG/L ·;· -.~ 
Mercury UG/L 0.04 U 

Nickel UG/L 5.3 J 

Polassium UG/L 4650 J 

Selenium UG/L 2.7 U 

Silver UG/L 0.5 U 
Sodium UG/L 

• • r-. ·~-'13~ 
Thallium UG/L 1 9 U 

Vanadium UG/L 2 6 J 

Zinc UG/L 11.5 J 

l:\clwtllls_prison'beckgw1 >do 

TABLE G-4 
GROUNDWA TER BACKGROUND DA TA 

SENECA ARMY DEPOT 

ESI ES! 
MW57 -1 MW58-1 
SA SA 
NONE NONE 
NONE NONE 
GROUNDWATER GROUNDWATER 

3-Feb-94 11-Jul-94 
MW57- 1-1 MW58-1-1 .. 
VALUE 0 VALUE 0 

4200 440 
44 7 J 1.3 U 

1 4 U 2 U 
36.5 J 71 .9 J 
0 4 U 0.1 U 
2 1 U 0.2 U 

82000 113000 
77 J 0.82 J 
4 4 U .0.64 J 
3.1 U 1.5 J 

5 U 5 U 
«Uoo . "':"·- - ..,.f~ 

2.1 J 0.89 U 
11400 17300 

245 84 
0.04 U ,0.04 U 
8.2 J 1.6 J 

3860 J 1460 J 
0 69 U 2.7 U 

4 2 U 0.5 U 
4080 J 4180 J 

1 2 U 1.9 U 
7 6 J 0.81 J 

57 4 7.1 J 

ESI ES! 
MW64A-1 MVl/64B-1 
SA SA 
NONE NONE 
NONE NONE 
GROUNDWATER GROUNDWATER 

19-Jul-94 10-Jul-94 
MVl/64A-1-1 G MVl/64B-1-1 G 

VALUE a VALUE 0 

398 198 J 
1.3 U 1.3 U 

2U 2U 
42 J 104 J 

0.1 U 0 1 U 
0.2 U 0.2 U 

109000 138000 
0.49 J 0.41 J 

0.5 U 1.1 J 
0.61 J 1 J 

SU SU 
' -n,;·~ -1-~~~~'f~,ffjl J t#/ ~.#;fl!.F·?i66' 

0.89 U 0.9 U 
16800 45600 

28.3 96.9 
0.04 J 0.04 U 

1 J 1.4 J 
1790 J 4780 J 

2.7 U 2.7 U 
0.5 U 0.5 U 

2180 J 8140 
1.9 U 1.9 U 
1.3 J 0.73 J 
3.9 J 3.9 J 
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STUDY ID ES! 
LOC ID MW64C-9 
QC CODE SA 
SAMP DETH TOP NONE 
SAMP DEPTH BOT NONE 
MATRIX GROUNDWATER 
SAMP DATE 10-Jul-94 
SAMP ID MV\/64C-9-1 

PARAMETER UNIT VALUE Q 

METALS 
Aluminum UG/L 38 2 J 

Antimony UG/L 1 3 U 

Arsenic UG/L 2 U 
Barium UG/L 20 4 J 
Beryllium UG/L 0 1 U 
Cadmium UG/L 0 2 U 
Calcium UG/L 121 000 

Chromium UG/L 0 4 U 

Cobalt UG/L 0 5 U 

Copper UG/L 0 55 J 

Cyanide UG/L 5 U 
Iron UG/L 681 

Lead UG/L 0 9 U 

Magnesium UG/L 49400 

Manganese UG/L 96 

' Mercury UG/L 0 04 U 

Nickel UG/L 1 2 J 

Potassium UG/L 1670 J 
Selenium UG/L 2 7 U 
Silver UG/L 0 5 U 
Sodium UG/L 6420 

Thallium UG/L 1 9 U 

Vanadium UG/L 0 61 J 

Zinc UG/L 3 9 J 

TABLE G-4 
GROUNDWATER BACKGROUND DATA 

SENECA ARMY DEPOT 

ES! RIPHASE2 
MW64D-1 PT-10 
SA SA 
NONE NONE •, 
NONE NONE 
GROUNDWATER GROUNDWATER 

8-Jul -94 23-Jun-93 
MW64D- 1-1 PT10GW1 

VALU E Q VALUE Q 

177 .J 72 U 
1 3 U 49.5 UJ 

2 U 1.4 UJ 
88 6 J 193 J 
0 1 U 0 89 U 
0 2 U 2.8 U 

142000 79 100 
0 4 U 2 7 UJ 

0 69 J 5 4 U 
0 5 U 4 7 U 

5 U 10 UJ 
440 85 6 J 
0 9 U 0 79 U 

14800 34200 
223 124 

0 04 U 0 09 UJ 
1 4 J 7.4 UJ 

3340 J 2870 J 
2 7 U 0.99 UJ 
0 5 U 5 4 U 

12300 .. ·41100 

2 2 J 
0 69 J 6 7 UJ 

3 8 J 8 8 J 
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IEUBJO: MODEL OUTPUT 

USE PA RESIDENTIAL SOIL CONCEN'I'RA'l'rON TARGET ,. , 0 0 ppm 

[per ftRevi•ed Interim Soil Lead Guidance for CERCLA Sit•• and RCRA Corrective 

Action Faciliti••# (USEPA, Aus,u•t 199,)] 

LEAD MODEL Version 0 .99d 

AIR CONCENTRATION : 0.1 0 0 u g Pb / m3 DEFAULT. 

Indoor AIR Pb Cone: 30 . 0 percent of outdoor. 

Other AIR Parameters: 

Age Time Outdoors (hr) 

0-1 1.0 

1-2 2.0 

2-3 3.0 

3-4 Q 4.0 

4-5 4 .0 ,. 

5-6 4 .0 

6-7 4.0 

DIET: DEFAULT 

DRINKING WATER Cone: 4. 00 ug Pb / L 

WATER Consumption: DEFAULT 

SOIL & DUST: 

Soil : constant cone. 

Dust : constant cone . 

Age Soil (ug Pb / g ) 

0-1 400.0 

1 -2 400 . 0 

2-3 400 . 0 

3-4 400 . 0 

4-5 400.0 

5-6 400.0 

6-7 40 0.0 

Vent . Rate (m3/day) 

2.0 

3 . 0 

5 . 0 

5 . 0 

5 .0 

7.0 

7.0 

DEFAULT 

House Dust (ug Pb / g) 

200 .0 

200 .0 

200.0 

200.0 

200.0 

200.0 

200.0 

Lung Abs. (%) 

32 . 0 

32.0 

32.0 

32.0 

32.0 

32.0 

32.0 
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Additional Dust Sources: None DEFAULT 

PAINT Intake : 0 . 00 ug Pb / day DEFAULT 

MATERNAL CONTRIBUTION : Infant Model 

Maternal Blood Cone : 2.50 ug Pb/dL 

CALCULATED BLOOD Pb and Pb UPTAKES : 

YEAR 

0 . 5-1: 

1-2: 

2-3: 

3 -4 : 

4-5: 

5-6: 

6 - 7: 

YEAR 

0.5-1: 

1-2: 

2-3: 

3-4: 

4-5: 

5-6 : 

6 -7 : 

Blood Level 

(ug / dL) 

-----------

5.1 

5 . 7 

5 . 4 

5. 1 

4.3 

3 . 7 

3.3 

Diet Uptake 

(ug / day ) 

-----------

2.48 

2 . 56 

2.91 

2.84 

2 . 81 

3.00 

3 .3 3 

Total Uptake 

(ug / day) 

------------

9.49 

13. 86 

14 :4 5 

14 .58 

12 . 05 

11. 59 

11. 57 

0 

Wa t er Uptake 

(ug / day ) 

------------

0.36 

0. 88 

0.93 

0.97 

1. 03 

1.10 

1. 12 

Soil+Dust Uptake 

(ug / day) 

------------

6 . 63 

10 . 39 

10.54 

1 0 . 7 0 

8 .14 

7.40 

7.03 

Paint Uptake Air Uptake 

(ug / day) (ug / day) 

------------ --------

0.00 0.02 

0 . 00 0 . 03 

0.00 0.06 

0.00 0 . 07 

0 . 00 0.07 

0 . 00 0.09 

0 . 0 0 0 . 09 





IEUBK MODEL OUTPUT 

DAY CARE SOIL INGESTION SCENARIO 

LEAD MODEL Versi on 0. 99d 

AIR CONCENTRATION : 0 . 100 ug Pb / m3 DEFAULT 

Indo or AIR Pb Cone : 30 . 0 percent of outdoor . 

Other AIR Parameters: 

Age Time Outdoors (hr }· Vent . Rate (m3/day) 

0 -1 1.0 

1- 2 2.0 

2 - 3 3.0 

3-4 4.0 

4-5 4.0 

5-6 4 . 0 

6 - 7 4 . 0 

DIET: DEFAULT 

DRINKING WATER Cone: 4.00 ug Pb / L 

WATER Consumption: DEFAULT 

SOIL & DUST: 

Soil: consr.ant cone. 

Dust.: const.ant. cone . 

Age So i l (ug 

0-1 625 . 0 

1- 2 62 5 .0 

2-3 62 5 .0 

3 - 4 625 . 0 

4 -5 625 . 0 

5-6 625.0 

6-7 625.0 

Pb / g ) 

2 . 0 

3 . 0 

5 . 0 

5 .0 

5.0 

7.0 

7 . 0 

DEFAULT 

House Dust (ug Pb / g) 

200 . 0 

200 . 0 

2 00 . 0 

2 00.0 

20 0.0 

200.0 

200.0 

Lung Abs . (%) 

32.0 

32 . 0 

32 . 0 

3 2. 0 

32. 0 

32 . 0 

32. 0 
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Additional Dust Sources: None DEFAULT 

PAINT Intake: 0 . 00 ug Pb/da y DEFAULT 

MATERNAL CONTRIBUTION: Infant Model 

Maternal Blood Cone: 2 .5 0 ug Pb/dL 

CALCULATED BLOOD Pb and Pb UPTAKES : 

Blood Level Total Uptake 

YEAR (ug / dL) (ug/day) 

---- ------ - ------------

0.5- 1 : 5.0 9.30 

1-2: 5 . 6 13 . 49 

2-3: 5.2 14.06 

3-4: 5.0 14.18 

4-5: 4. 2 11 . 73 

5-6: 3 . 6 11 . 31 

6-7: 3.2 11 . 35 

Diet Uptake Water Uptake 

YEAR (ug / day ) (ug / day) 

----------- ---- ------ --

0. 5-1: 2.49 0.36 

1-2: 2 . 57 0.89 

2-3: 2.92 0 . 94 

3-4: 2.85 0.97 

4-5: 2.82 1.03 

5-6: 3 . 00 1 . 10 

6-7: 3 . 33 1.12 

Soil+Dust Uptake 

(ug / day) 

------------

6 . 44 

10 .00 

1 0 .14 

10.29 

7.82 

7 .11 

6 . 81 

Paint Uptake Air Uptake 

(ug/day) (ug / day) 

------------ --------

0 . 00 0 . 02 

0 . 00 0 . 03 

0.00 0.06 

0.00 0.07 

0.00 0 . 07 

0.00 0.09 

0.00 0 . 09 
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APPENDIX I 
ECOLOGICAL RISK ASSESSMENT TABLES 

Table 1-1 Shallow Soil Analysis Results - Prison SEADs-43 ,56,69,44A,44B,52,62, 1208 

Table 1-2 Calculated Soil Receptor Exposure - Prison Sites 

Table 1-3 Calcu lation of Soil Hazard Quotients - Prison Sites - Mammals 

Table 1-4 Calculation of Soil Hazard Quotients - Prison Sites - Birds 
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TABLE 1-1 4/25/01 
SHALLOW SOIL ANALYSIS RESULTS - PRISON SEADs, 43, 56, 69, 44A, 44B, 52, 62, 120B 

Completion Report - Mini Risk Assessment 
Seneca Army Depot Activity 

MATRIX SOIL SOIL SOIL SOIL SOIL 
AREA SEAD-43 SEAD-43 SEAD-43 SEAD-43 SEAD-43 

SAMP _DE PTH_ TOP 0 0 0 0 
SAMP _DEPTH_BOT 0.2 0.2 0.2 0.2 1.5 

SAMP_DATE 06/10/94 06/10/94 06/1 0/94 06/09/94 02/17/94 
SAMP_ID SB43-1-1 SB43-1-20 SB43-2-1 SB43-3-1 SB43--4-1 
LAB_ID 223889 221893 223682 223686 211724 

SDG 44725 44725 44694 44694 42460 
LOC_ID SB43-1 SB43-1 SB43-2 SB43-3 SB43-4 

OC_CODE SA DU SA SA SA 
FREQUENCY NUMBER NUMBER NUMBER DUP OF SB43-1-1 

OF ABOVE OF OF 
CHEM_CLASS/PARAM UNIT MAXIMUM DETECTION TAGM TAGM DETECTIONS ANALYSES Value (0) Value (0) Value (0) Value (0) Value (0) 
VOLATILE ORGANICS 
Acetone UG/KG 200 39.1% 200 0 9 23 13 U 10 UJ 12 U 11 U 15 U 
Chloroform UG/KG 3 4.3% 300 0 1 23 13 U 10 UJ 12 U 11 U 3 J 
Methyl ethyl ketone UG/KG 28 4.3% 300 0 1 23 131u 10 UJ 12 U 11 U 11 U 
Toluene UG/KG 11 8.7% 1500 0 2 23 13 U 10 UJ 12 U 11 U 3 J 
Xylene (total) UG/KG 12 8.7% 1200 0 2 23 13 U 10 UJ 12 U 11 U 4 J 
SEMIVOLATILE ORGANICS 
2-Methylnaphthalene UG/KG 46 4.3% 36400 0 1 23 410 U 410 U 420 U 360 U 46 J 
4-Methylphenol UG/KG 580 13.0% 900 0 3 23 410 U 410 U 420 U 360 U 520 U 
Acenaphthene UG/KG 300 4.3% 500:)0 0 1 23 410 U 410 U 420 U 360 U 300 J 
Anthracene UG/KG 700 14.8% 50000 0 4 27 410 U 410 U 420 U 35 J 700 
Benzo(a)anthracene UG/KG 1200 26.1% 224 1 6 23 410 U 410 U 22 J 110 J 1200 
Benzo(a)pyrene UG/KG 1200 21 .7% 61 3 5 23 410 U 41 0 U 420 U 96 J 1200 
Benzo(b)fluoranthene UG/KG 1000 21 .7% 1100 0 5 23 410 U 410 U 420 U 100 J 1000 
Benzo(g ,h ,i)perylene UG/KG 730 13.0% 50000 0 3 23 410 U 410 U 420 U 88 J 730 
Benzo(k)fluoranthene UG/KG 960 21 .7% 1100 0 5 23 410 U 410 U 420 U 86 J 960 
Carbazole UG/KG 350 8.7% 50000 0 2 23 410 U 41 0 U 420 U 20 J 350 J 
Chrysene UG/KG 1200 29.6% 400 1 8 27 410 U 410 U 25 J 120 J 1200 
Dibenz(a.h)anthracene UG/KG 300 13.0% 14 3 3 23 410 U 410 U 420 U 33 J 300 J 
Dibenzofuran UG/KG 170 4.3% 6200 0 1 23 41 0 U 410 U 420 U 360 U 170 J 
Di-n-butylphthalate UG/KG 62 17.4% 8100 0 4 23 410 U 410 U 420 U 360 U 48 J 
Fluoranthene UG/KG 3200 34.5% 50000 0 10 29 410 U 410 U 42 J 240 J 3200 
Fluorene UG/KG 320 4.3% 50000 0 1 23 410 U 410 U 420 U 360 U 320 J 
lndeno(1,2,3-cd)pyrene UG/KG 660 21 .7% 3200 0 5 23 410 U 410 U 420 U 75 J 660 
Naphthalene UG/KG 140 4.3% 13000 0 1 23 410 U 410 U 420 U 360 U 140 J 
Phenanthrene UG/KG 2600 25.9% 50000 0 7 27 410 U 410 U 27 J 140 J 2600 
Pyrene UG/KG 2700 34 .5% 50000 0 10 29 410 U 410 U 45 J 230 J 2700 
bis(2-Ethylhexyl)phthalate UG/KG 2700 69.6% 50000 0 16 23 82 J 510 J 53 J 530 2700 
ORGANOCHLORINE PESTICIDES 
4.4'-DDE UG/KG 48 4.3% 2100 0 1 23 4.1 U 4.1 U 4.2 U 3.6 U 3.9 U 
4.4'-DDD UG/KG 28 4.3% 2100 0 1 23 4.1 U 4.1 U 4 .2 U 3.6 U 3.9 U 
4.4'-DDT UG/KG 27 4.3% 2100 0 1 23 4.1 U 4.1 U 4.2 U 3.6 U 3.9 U 
alpha-Chlordane UG/KG 2.4 4 .3% 540 0 1 23 2.1 U 2.1 U 2.2 U 1.8 U 2.4 J 
Dieldrin UG/KG 70 26.1% 44 3 6 23 4.1 U 4.1 U 4 .2 U 3.6 U 3.9 U 
Endosulfan I UG/KG 2 8.7% 900 0 2 23 2.1 U 2.1 U 2.2 U 1.2 J 2 U 
EXPLOSIVES 
2,4.6-Trinitrotoluene UG/KG 410 7.1% 0 3 42 130 U 130 U 130 U 130 U 130 U 
2,4-Dinitrotoluene UG/KG 2100 23.8% 0 10 42 130 U 130 U 130 U 130 U 130 U 
Tetryl UG/KG 150 2.4% 0 1 42 130 U 130 U 130 U 130 U 130 U 
METALS 
Aluminum MG/KG 20800 96 .6% 19300 1 28 29 20800 15700 14700 J 10900 J 13300 J 
Antimony MG/KG 4.6 17.2% 5.9 0 5 29 0.23 UJ 0.26 UJ 0.32 UJ 0.24 J 4.6 J 
Arsenic MG/KG 13.1 96.6% 8.2 2 28 29 6.1 5.4 6.1 5.3 6 J 
Barium MG/KG 202 96.6% 300 0 28 29 145 11 2 104 J 60.3 J 92 .1 J 
Beryllium MG/KG 0.91 96.6% 1.1 0 28 29 0.86 J 0.77 J 0.69 J 0.44 J 0.58 J 
Cadmium MG/KG 1.5 88 .0% 2.3 0 22 25 0.96 0.85 J 0.68 J 0 .58 J 0.41 U 
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TABLE 1-1 4/25/01 
SHALLOW SOIL ANALYSIS RES UL TS - PRISON SEADs, 43, 56, 69, 44A, 44B, 52, 62, 1208 

Completion Report - Mini Risk Assessment 
Seneca Army Depot Activity 

MATRIX SOIL SOIL SOIL SOIL SOIL 
AREA SEAD-43 SEAD-43 SEAD-43 SEAD-43 SEAD-43 

SAMP _DEPTH_ TOP 0 0 0 0 
SAMP _DEPTH_BOT 0.2 0.2 0.2 0.2 1.5 

SAMP_DATE 06/10/94 06/10/94 06/10/94 06/09/94 02/17/94 
SAMP_ID SB43-1-1 SB43-1-20 SB43-2-1 SB43-3-1 SB43-4-1 
LAB_ID 223889 223893 223682 223686 211724 

SDG 44725 44725 44694 44694 42460 
LOC_ID SB43-1 SB43-1 SB43-2 SB43-3 SB43-4 

QC_CODE SA DU SA SA SA 
FREQUENCY NUMBER NUMBER NUMBER DUP OF SB43-1-1 

OF ABOVE OF OF 
CHEM_CLASS/PARAM UNIT MAXIMUM DETECTION TAGM TAGM DETECTIONS ANALYSES Value (0) Value (Q) Value (0) Value (Q) Value (0) 
Calcium MG/KG 111000 96.6% 121000 0 28 29 8980 7830 11800 J 41900 J 60500 J 
Chromium MG/KG 28.8 96.6% 29.6 0 28 29 26.2 21 .6 21 .2 J 15.7 J 23.1 
Cobalt MG/KG 15.7 96.6% 30 0 28 29 10.9 9 J 9.3 J 8.2 J 8.7 J 
Copper MG/KG 191 96.6% 33 2 28 29 21 .8 21.4 21 J 23.6 J 23 .8 
Iron MG/KG 31000 96.6% 36500 0 28 29 26800 25400 26800 J 19200 J 23900 J 
Lead MG/KG 522 96.3% 24.8 6 26 27 19.2 18.6 19.8 19.1 15.9 
Magnesium MG/KG 29500 96.6% 21500 2 28 29 5440 5400 6080 J 20000 J 18800 J 
Manganese MG/KG 871 86 .2% 1060 0 25 29 782 502 546 J 593 J 530 R 
Mercury MG/KG 0.11 92 .0% 0.1 1 23 25 0.06 J O.Q7 J 0.06 JR 0.08 JR 0.04 J 
Nickel MG/KG 53.4 96.6% 49 1 28 29 28.1 26.2 26.7 J 20.6 J 27 
Potassium MG/KG 3560 96.6% 2380 3 28 29 3560 J 2050 J 2060 2550 1940 
Selenium MG/KG 1.8 79.3% 2 0 23 29 1.1 0.85 J 1.3 0.48 J 0.17 UJ 
Sodium MG/KG 164 41.4% 172 0 12 29 17.8 U 19.6 U 24.8 U 27.5 J 128 J 
Thallium MG/KG 2.9 3.7% 0.7 1 1 27 0.34 U 0.37 U 0.47 U 0.33 U 0.18 U 
Vanadium MG/KG 36.7 96.6% 150 0 28 29 36.7 27 27 J 21 .1 J 24 .6 
Zinc MG/KG 338 96.6% 110 9 28 29 98.6 92 91 .1 J 121 J 71 .7 J 
HERBICIDES 
2.4 .5-T UG/KG 1900 6.2 U 12 J 6.4 U 5.5 U 5.9 U 
Dicamba UG/KG 6.2 U 11 J 6.4 U 5.5 U 5.9 U 
Dichloroprop UG/KG 62 U 72 J 64 U 55 U 59 U 
MCPP UG/KG 6200 U 7300 J 6400 U 7100 5900 U 
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TABLE 1-1 4/25/01 
SHALLOW SOIL ANALYSIS RES UL TS - PRISON SEADs, 43, 56, 69, 44A, 44B, 52, 62, 120B 

Completion Report - Mini Risk Assessment 
Seneca Army Depot Activity 

MATRIX SOIL SOIL SOIL SOIL SOIL 
AREA SEAO-43 SEAD-56 SEAD-56 SEAD-56 SEAD-69 

SAMP _DEPTH_ TOP 1 0 0 0 0 
SAMP _DEPTH_BOT 1.2 0.2 0.2 0.2 0.2 

SAMP_DATE 02118194 05123194 05123194 05118194 05117194 
SAMP_ID SB43-4-3 SB56-1-1 SB56-2-1 SB56-3-1 SB69-1-1 
LAB_ID 21 1726 222124 222127 221480 221354 

SDG 42460 44090 44090 44090 44090 
LOC_ID SB43-4 SB56-1 SB56-2 SB56-3 SB69-1 

QC_CODE SA SA SA SA SA 
FREQUENCY NUMBER NUMBER NUMBER 

OF ABOVE OF OF 
CHEM_CLASSIPARAM UNIT MAXIMUM DETECTION TAGM TAGM 
VOLATILE ORGANICS 

DETECTIONS ANALYSES Value (0) Value (0) Value (Q) Value (Q) Value (0) 

Acetone UGIKG 200 39.1% 200 0 9 23 52 UR 11 U 11 U 12 U 15 U 
Chloroform UGIKG 3 4.3% 300 0 1 23 11 UR 11 U 11 U 12 U 15 U 
Methyl ethyl ketone UG/KG 28 4.3% 300 0 1 23 11 UR 11 U 11 U 12 U 15 U 
Toluene UGIKG 11 8.7% 1500 0 2 23 11 J 11 U 11 U 12 U 15 U 
Xylene (total) UG/KG 12 8.7% 1200 0 2 23 12 J 11 U 11 U 12 U 15 U 
SEMIVOLATILE ORGANICS 
2-Methylnaphthalene UG/KG 46 4 .3% 36400 0 1 23 350 U 430 U 380 U 400 U 490 U 
4-Methylphenol UG/KG 580 13.0% 900 0 3 23 350 U 430 U 380 U 400 U 490 U 
Acenaphthene UGIKG 300 4.3% 50000 0 1 23 350 U 430 U 380 U 400 U 490 U 
Anthracene UGIKG 700 14.8% 50000 0 4 27 350 U 430 U 380 U 400 U 490 U 
Benzo(a)anthracene UG/KG 1200 26.1% 224 1 6 23 350 U 430 U 380 U 400 U 490 U 
Benzo(a)pyrene UG/KG 1200 21 .7% 61 3 5 23 350 U 430 U 380 U 400 U 490 U 
Benzo(b)fluoranthene UG/KG 1000 21 .7% 1100 0 5 23 350 U 430 U 380 U 400 U 490 U 
Benzo(g .h.i)perylene UG/KG 730 13.0% 50000 0 3 23 350 U 430 U 380 U 400 U 490 U 
Benzo(k)fluoranthene UG/KG 960 21 .7% 1100 0 5 23 350 U 430 U 380 U 400 U 490 U 
Carbazole UG/KG 350 8.7% 50000 0 2 23 350 U 430 U 380 U 400 U 490 U 
Chrysene UG/KG 1200 29.6% 400 1 8 27 350 U 430 U 380 U 400 U 490 U 
Dibenz(a ,h)anthracene UG/KG 300 13.0% 14 3 3 23 350 U 430 U 380 U 400 U 490 U 
Oibenzofuran UG/KG 170 4 .3% 6200 0 1 23 350 U 430 U 380 U 400 U 490 U 
Di-n-butylphthalate UG/KG 62 17.4% 8100 0 4 23 350 U 430 U 380 U 400 U 490 U 
Fluoranthene UG/KG 3200 34.5% 50000 0 10 29 350 U 430 U 380 U 400 U 490 U 
Fluorene UG/KG 320 4.3% 50000 0 1 23 350 U 430 U 380 U 400 U 490 U 
lndeno(1 ,2,3-cd)pyrene UG/KG 660 21 .7% 3200 0 5 23 350 U 430 U 380 U 400 U 490 U 
Naphthalene UG/KG 140 4.3% 13000 ~· 1 23 350 U 430 U 380 U 400 U 490 U 
Phenanthrene UG/KG 2600 25.9% 50000 0 7 27 350 U 430 U 380 U 400 U 490 U 
Pyrene UG/KG 2700 34.5% 50000 0 10 29 350 U 430 U 380 U 400 U 490 U 
bis(2-Ethylhexyl)phthalate UG/KG 2700 69.6% 50000 0 16 23 1300 280 J 81 J 1300 490 U 
ORGANOCHLORINE PESTICIDES 
4,4'-DDE UGIKG 48 4.3% 2100 0 1 23 3.5 U 4.3 U 3.8 U 4 U 4.9 U 
4,4'-DDD UG/KG 28 4.3% 2100 0 1 23 3.5 U 4.3 U 3.8 U 4 U 4.9 U 
4,4'-DDT UGIKG 27 4.3% 2100 0 1 23 3.5 U 4.3 U 3.8 U 4 U 4.9 U 
alpha-Chlordane UGIKG 2.4 4.3% 540 0 1 23 1.8 U 2.2 U 2 U 2.1 U 2.5 U 
Dieldrin UG/KG 70 26.1% 44 3 6 23 3.5 U 4.3 U 3.8 U 4 U 4.9 U 
Endosulfan I UG/KG 2 8.7% 900 0 2 23 1.8 U 2.2 U 2 U 2.1 U 2.5 U 
EXPLOSIVES 
2.4 .6-Trinitrotoluene UG/KG 410 7.1% 0 3 42 130 U 130 U 130 U 130 U 130 U 
2.4-Dinitrotoluene UG/KG 2100 23.8% 0 10 42 130 U 130 U 130 U 130 U 130 U 
Tetryl UG/KG 150 2.4% 0 1 42 130 U 130 U 130 U 130 U 130 U 
METALS 
Aluminum MG/KG 20800 96.6% 19300 1 28 29 15200 J 4620 4850 2900 13800 
Antimony MG/KG 4.6 17.2% 5.9 0 5 29 3.3 J 0.21 UJ 0.19 UJ 0.17 UJ 0.26 UJ 
Arsenic MG/KG 13.1 96.6% 8.2 2 28 29 4 J 3.5 3.3 4.5 5.3 
Barium MG/KG 202 96.6% 300 0 28 29 49 .9 J 26 J 33 J 14.4 J 124 
Beryllium MG/KG 0.91 96.6% 1.1 0 28 29 0.72 0.22 J 0.22 J 0.17 J 0.74 J 
Cadmium MG/KG 1.5 88 .0% 2.3 0 22 25 0.26 U 1.5 0.51 J 0.55 J 0.79 J 
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TABLE 1-1 4/25/01 
SHALLOW SOIL ANALYSIS RESULTS - PRISON SEADs, 43, 56, 69, 44A, 44B, 52, 62, 120B 

Completion Report - Mini Risk Assessment 
Seneca Army Depot Activity 

MATRIX SOIL SOIL SOIL SOIL SOIL 
AREA SEAD-43 SEAD-56 SEAD-56 SEAD-56 SEAD-69 

SAMP _DEPTH_ TOP 1 0 0 0 0 
SAMP _DEPTH_BOT 1.2 0.2 0.2 0.2 0.2 

SAMP_DATE 02/18/94 05/23/94 05/23/94 05/18/94 05/17/94 
SAMP_ID SB43-4-3 SB56-1-1 SB56-2-1 SB56-3-1 SB69-1-1 
LAB_ID 211726 222124 222127 221480 221354 

SDG 42460 44090 44090 44090 44090 
LOC_ID SB43-4 SB56-1 SB56-2 SB56-3 SB69-1 

QC_CODE SA SA SA SA SA 
FREQUENCY NUMBER NUMBER NUMBER 

OF ABOVE OF OF 
CHEM_CLASS/PARAM UNIT MAXIMUM DETECTION TAGM TAGM DETECTIONS ANALYSES Value (Q) Value (Q) Value (Q) Value (Q) Value (Q) 
Calcium MG/KG 111000 96.6% 121000 0 28 29 21500 J 62200 66400 111000 8360 
Chromium MG/KG 28.8 96.6% 29.6 0 28 29 25.7 7.1 7 5.4 19.5 
Cobalt MG/KG 15.7 96.6% 30 0 28 29 15.7 3.8 J 4.5 J 2.8 J 7.5 J 
Copper MG/KG 191 96.6% 33 2 28 29 28.1 18.8 17 .3 11.4 20.3 
Iron MG/KG 31000 96.6% 36500 0 28 29 31000 J 10900 11500 8520 23500 
Lead MG/KG 522 96.3% 24.8 6 26 27 15.6 30.2 12.8 19.3 23.2 
Magnesium MG/KG 29500 96.6% 21500 2 28 29 8540 J 29500 26400 17800 4290 
Manganese MG/KG 871 86 .2% 1060 0 25 29 479 R 529 533 502 395 
Mercury MG/KG 0.11 92 .0% 0.1 1 23 25 0.02 J 0.02 J 0.03 J 0.01 J 0.06 J 
Nickel MG/KG 53.4 96.6% 49 1 28 29 53 .4 10.9 10.3 6.8 22.2 
Potassium MG/KG 3560 96.6% 2380 3 28 29 1580 1020 J 1030 730 J 2140 

Selenium MG/KG 1.8 79 .3% 2 0 23 29 1.8 J 0.35 U 0.55 J 0.29 U 1.4 

Sodium MG/KG 164 41 .4% 172 0 12 29 98.5 J 94.6 J 52 J 86.1 J 41 U 
Thallium MG/KG · 2.9 3.7% 0.7 1 1 27 0.21 U 0.33 U 0.31 U 0.27 U 0.41 U 

Vanadium MG/KG 36.7 96.6% 150 0 28 29 21 .3 10.2 J 10.6 6.4 J 24.5 

Zinc MG/KG 338 96.6% 110 9 28 29 126 J 295 75.4 139 92.8 
HERBICIDES 
2,4,5-T UG/KG 1900 5.4 U 6.5 U 5.9 U 6.1 U 7.4 U 

Dicamba UG/KG 5.4 U 6.5 U 5.9 U 6.1 U 7.4 U 

Dichloroprop UG/KG 54 U 65 U 59 U 61 U 74 U 

MCPP UG/KG 5400 U 6500 U 5900 U 6100 U 7400 U 
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TABLE 1-1 4/25/01 
SHALLOW SOIL ANALYSIS RESULTS- PRISON SEADs, 43, 56, 69, 44A, 44B, 52, 62, 1208 

Completion Report - Mini Risk Assessment 
Seneca Army Depot Activity 

MATRIX SOIL SOIL SOIL SOIL SOIL 
AREA SEAD-69 SEAD-69 SEAD-69 SEAD-44 SEAD-44 

SAMP _DEPTH_ TOP 0 0 0 0 0 
SAMP_DEPTH_BOT 0.2 0.2 0.2 0.2 0.2 

SAMP_DATE 05/17/94 02/19/94 02/18194 04/13/94 04/13/94 
SAMP_ID SB69-1-20 SB69-2-1 SB69-3-1 SS44A-1-1 SS44A-20-1 
LAB_ID 221355 211964 211967 217678 217685 

SDG 44090 42460 42493 43535 43535 
LOC_ID SB69-1 SB69-2 SB69-3 SS44A-1 SS44A-1 

QC_CODE DU SA SA SA DU 
FREQUENCY NUMBER NUMBER NUMBER DUP OF SB69-1-1 

OF ABOVE OF OF 
CHEM_CLASS/PARAM UNIT MAXIMUM DETECTION TAGM TAGM 
VOLATILE ORGANICS 

DETECTIONS ANALYSES Value (0) Value (0) Value (Q) Value (0) Value (0) 

Acetone UG/KG 200 39.1% 200 0 9 23 14 U 24 U 19 U 73 35 
Chloroform UG/KG 3 4 .3% 300 0 1 23 14 U 24 U 19 U 16 U 16 U 
Methyl ethyl ketone UG/KG 28 4 .3% 300 0 1 23 14 U 24 U 19 U 16 U 16 U 
Toluene UG/KG 11 8.7% 1500 0 2 23 14 U 24 U 19 U 16 U 16 U 
Xylene (total) UG/KG 12 8.7% 1200 0 2 23 14 U 24 U 19 U 16 U 16 U 
SEMIVOLATILE ORGANICS 
2-Methylnaphthalene UG/KG 46 4.3% 36400 0 1 23 490 U 620 U 650 U 520 U 510 U 
4-Methylphenol UG/KG 580 13.0% 900 0 3 23 490 U 580 J 650 U 520 U 510 U 
Acenaphthene UG/KG 300 4 .3% 50000 0 1 23 490 U 620 U 650 U 520 U 510 U 
Anthracene UG/KG 700 14.8% 50000 0 4 27 490 U 620 U 650 U 520 U 510 U 
Benzo(a)anthracene UG/KG 1200 26.1% 224 1 6 23 490 U 620 U 650 U 520 U 510 U 
Benzo(a)pyrene UG/KG 1200 21 .7% 61 3 5 23 490 U 620 U 650 U 520 U 510 U 
Benzo(b)fluoranthene UG/KG 1000 21 .7% 11 00 0 5 23 490 U 620 U 650 U 520 U 510 U 
Benzo(g,h.i)perylene UG/KG 730 13.0% 50000 0 3 23 490 U 620 U 650 U 520 U 510 U 
Benzo(k)fluoranthene UG/KG 960 21 .7% 1100 0 5 23 490 U 620 U 650 U 520 U 510 U 
Carbazole UG/KG 350 8.7% 50000 0 2 23 490 U 620 U 650 U 520 U 510 U 
Chrysene UG/KG 1200 29.6% 400 1 8 27 490 U 620 U 650 U 520 U 510 U 
Dibenz(a.h)anthracene UG/KG 300 13.0% 14 3 3 23 490 U 620 U 650 U 520 U 510 U 
Dibenzofuran UGIKG 170 4 .3% 6200 0 1 23 490 U 620 U 650 U 520 U 510 U 
Di-n-butylphthalate UG/KG 62 17.4% 8100 0 4 23 490 U 620 U 62 J 520 U 26 J 
Fluoranthene UG/KG 3200 34.5% 50000 0 10 29 490 U 620 U 650 U 520 U 23 J 
Fluorene UGIKG 320 4 .3% 50000 0 1 23 490 U 620 U 650 U 520 U 510 U 
lndeno(1.2,3-cd)pyrene UG/KG 660 21.7% 3200 0 5 23 490 U 620 U 650 U 520 U 510 U 
Naphthalene UG/KG 140 4 .3% 13000 0 1 23 490 U 620 U 650 U 520 U 510 U 
Phenanthrene UG/KG 2600 25.9% 50000 0 7 27 490 U 620 U 650 U 520 U 510 U 
Pyrene UG/KG 2700 34.5% 50000 0 10 29 490 U 620 U 650 U 520 U 26 J 
bis(2-Ethylhexyl)phthalate UGIKG 2700 69.6% 50000 0 16 23 490 U 690 580 J 520 U 54 J 
ORGANOCHLORINE PESTICIDES 
4.4'-DDE UG/KG 48 4.3% 2100 0 1 23 4.9 U 6.3 U 6.5 U 5.2 U 5.1 U 
4.4'-DDD UG/KG 28 4 .3% 2100 0 1 23 4.9 U 6.3 U 6.5 U 5.2 U 5.1 U 
4.4'-DDT UGIKG 27 4 .3% 2100 0 1 23 4.9 U 6.3 U 6.5 U 5.2 U 5.1 U 
alpha-Chlordane UG/KG 2.4 4 .3% 540 0 1 23 2.5 U 3.3 U 3.3 U 2.7 U 2.6 U 
Dieldrin UG/KG 70 26.1% 44 3 6 23 4.9 U 6.3 U 6.5 U 20 J 5.1 U 
Endosulfan I UG/KG 2 8.7% 900 0 2 23 2.5 U 3.3 U 3.3 U 2.7 U 2.6 U 
EXPLOSIVES 
2,4.6-Trinitrotoluene UG/KG 410 7.1% 0 3 42 130 U 130 U 130 U 130 U 130 U 
2.4-Dinitrotoluene UG/KG 2100 23.8% 0 10 42 130 U 130 U 130 U 130 U 130 U 
Tetryl UG/KG 150 2.4% .: 1 42 130 U 130 U 130 U 130 U 130 U 
METALS 
Aluminum MG/KG 20800 96.6% 19300 1 28 29 13900 16000 J 14900 14500 16000 
Antimony MG/KG 4 .6 17.2% 5.9 0 5 29 0.3 UJ 6 UJ 0.37 UJ 0.21 UJ 0.18 UJ 
Arsenic MG/KG 13.1 96.6% 8.2 2 28 29 5.8 5.4 J 4.7 6.5 4.6 
Barium MG/KG 202 96.6% 300 0 28 29 132 133 J 118 93.4 94.1 
Beryllium MG/KG 0.91 96.6% 1.1 0 28 29 0.75 J 0.9 J 0.67 J 0.56 J 0.56 J 
Cadmium MG/KG 1.5 88 .0% 2.3 0 22 25 0.83 J 0.58 U 0.31 J 0.24 J 0.26 J 
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TABLE 1-1 4/25/01 
SHALLOW SOIL ANALYSIS RESULTS - PRISON SEADs, 43, 56, 69, 44A, 44B, 52, 62, 120B 

Completion Report - Mini Risk Assessment 
Seneca Army Depot Activity 

MATRIX SOIL SOIL SOIL SOIL SOIL 
AREA SEAD-69 SEAD-69 SEAD-69 SEAD-44 SEAD-44 

SAMP _DE PTH_ TOP 0 0 0 0 0 
SAMP _DEPTH_BOT 0.2 0.2 0.2 0.2 0.2 

SAMP_DATE 05/17/94 02/19/94 02/18194 04/13/94 04/13/94 
SAMP_ID SB69-1 -20 SB69-2-1 SB69-3-1 SS44A-1 -1 SS44A-20-1 
LAB_ID 221355 211964 211967 217678 217685 

SDG 44090 42460 42493 43535 43535 
LOC_ID SB69-1 SB69-2 SB69-3 SS44A-1 SS44A-1 

QC_CODE DU SA SA SA DU 
FREQUENCY NUMBER NUMBER NUMBER DUP OF SB69-1-1 

OF ABOVE OF OF 
CHEM_CLASS/PARAM UNIT MAXIMUM DETECTION TAGM TAGM DETECTIONS ANALYSES Value (0) Value (0) Value (0) Value (0) Value (Q) 
Calcium MG/KG 111000 96.6% 121000 0 28 29 6320 7760 J 7510 J 3310 3460 
Chromium MG/KG 28.8 96.6% 29.6 0 28 29 19.9 22.6 21 .5 17.6 18.5 
Cobalt MG/KG 15.7 96.6% 30 0 28 29 9.2 J 8.9 J 8.2 J 7.9 J 7.2 J 
Copper MG/KG 191 96.6% 33 2 28 29 20.5 22.9 20.6 20.6 14.2 
Iron MG/KG 31000 96.6% 36500 0 28 29 24600 27100 J 24900 23300 20700 
Lead MG/KG 522 96.3% 24.8 6 26 27 23 .9 21.1 25.1 21.4 21 .6 
Magnesium MG/KG 29500 96.6% 21500 2 28 29 3810 4940 J 4730 2940 3270 
Manganese MG/KG 87 1 86.2% 1060 0 25 29 540 576 R 368 370 J 251 J 
Mercury MG/KG 0.11 92 .0% 0.1 1 23 25 0.06 J 0.08 J 0.06 J 0.05 J 0.03 J 
Nickel MG/KG 53.4 96.6% 49 1 28 29 22.5 28.1 26.6 J 18 20.7 
Potassium MG/KG 3560 96.6% 2380 3 28 29 2080 1930 1940 J 1320 1450 
Selenium MG/KG 1.8 79 .3% 2 0 23 29 1.2 J 0.54 J 1.2 J 1 J 0.81 J 
Sodium MG/KG 164 41.4% 172 0 12 29 47 .2 U 54 .9 U 85.5 J 34 U 28.3 U 
Thallium MG/KG 2.9 3.7% 0.7 1 1 27 0.48 U 0.3 U 0.46 U 0.34 U 0.29 U 
Vanadium MG/KG 36.7 96.6% 150 0 28 29 25 28 .3 27.6 27 .6 27.1 
Zinc MG/KG 338 96.6% 110 9 28 29 94 .2 338 J 273 72.6 85 
HERBICIDES 
2.4.5-T UG/KG 1900 7.5 U 9.4 U 9.8 U 
Dicamba UG/KG 7.5 U 9.4 U 9.8 U 
Dichloroprop UG/KG 75 U 94 U 98 U 
MCPP UG/KG 7500 U 9400 U 9800 U 
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TABLE 1-1 4/25/01 
SHALLOW SOIL ANALYSIS RESULTS - PRISON SEADs, 43, 56, 69, 44A, 44B, 52, 62, 120B 

Completion Report - Mini Risk Assessment 
Seneca Army Depot Activity 

MATRIX SOIL SOIL SOIL SOIL SOIL 
AREA SEAD-44 SEAD-44 SEAD-44 SEAD-44 SEAD-44 

SAMP _DEPTH_ TOP 0 0 0 0 0 
SAMP _DEPTH_BOT 0.2 0.2 0.2 0.2 0.2 

SAMP_DATE 04/13/94 04/13/94 04113/94 04/13/94 04/13/94 
SAMP_ID SS44A-2-1 SS44A-3-1 SS44A-4-1 SS44A-5-1 SS44A-6-1 
LAB_ID 217680 217681 217682 217683 217684 

SDG 43535 43535 43535 43535 43535 
LOC_ID SS44A-2 SS44A-3 SS44A-4 SS44A-5 SS44A-6 

QC_CODE SA SA SA SA SA 
FREQUENCY NUMBER NUMBER NUMBER 

OF ABOVE OF OF 
CHEM_CLASSIPARAM UNIT MAXIMUM DETECTION TAGM TAGM 
VOLATILE ORGANICS 

DETECTIONS ANALYSES Value (Q) Value (Q) Value (Q) Value (Q) Value (Q) 

Acetone UG/KG 200 39.1% 200 0 9 23 11 J 26 18 200 16 J 
Chloroform UGIKG 3 4.3% 300 0 1 23 15 U 18 U 16 U 21 U 16 U 
Methyl ethyl ketone UG/KG 28 4.3% 300 0 1 23 1's u 18 U 16 U 28 16 U 
Toluene UG/KG 11 8.7% 1500 0 2 23 15 U 18 U 16 U 21 U 16 U 
Xylene (total) UGIKG 12 8.7% 1200 0 2 23 15 U 18 U 16 U 21 U 16 U 
SEMIVOLATILE ORGANICS 
2-Methylnaphthalene UGIKG 46 4.3% 36400 0 1 23 520 U 580 U 580 U 660 U 570 U 
4-Melhylphenol UGIKG 580 13.0% 900 0 3 23 520 U 250 J 580 U 660 U 64 J 
Acenaphthene UGIKG 300 4.3% 50000 0 1 23 520 U 580 U 580 U 660 U 570 U 
Anthracene UGIKG 700 14.8% 50000 0 4 27 520 U 580 U 580 U 660 U 570 U 
Benzo(a)anlhracene UGIKG 1200 26.1% 224 1 6 23 56 J 580 U 580 U 660 U 570 U 
Benzo(a)pyrene UGIKG 1200 21 .7% 61 3 5 23 49 J 580 U 580 U 660 U 570 U 
Benzo(b)fluoranlhene UGIKG 1000 21.7% 1100 0 5 23 43 J 580 U 580 U 660 U 570 U 
Benzo(g ,h,i)perylene UGIKG 730 13.0% 50000 0 3 23 520 U 580 U 580 U 660 U 570 U 
Benzo(k)fluoranlhene UG/KG 960 21.7% 1100 0 5 23 52 J 580 U 580 U 660 U 570 U 
Carbazole UGIKG 350 8.7% 50000 0 2 23 520 U 580 U 580 U 660 U 570 U 
Chrysene UG/KG 1200 29.6% 400 1 8 27 53 J 580 U 580 U 660 U 570 U 
Dibenz(a ,h)anthracene UGIKG 300 13.0% 14 3 3 23 520 U 580 U 580 U 660 U 570 U 
Dibenzofuran UGIKG 170 4.3% 6200 0 1 23 520 U 580 U 580 U 660 U 570 U 
Di-n-bulylphlhalate UG/KG 62 17.4% 8100 0 4 23 520 U 580 U 580 U 53 J 570 U 
Fluoranlhene UG/KG 3200 34.5% 50000 0 10 29 150 J 580 U 580 U 660 U 570 U 
Fluorene UG/KG 320 4.3% 50000 0 1 23 520 U 580 U 580 U 660 U 570 U 
lndeno(1,2 ,3-cd)pyrene UGIKG 660 21 .7% 3200 0 5 23 26 J 580 U 580 U 660 U 570 U 
Naphthalene UGIKG 140 4.3% 13000 0 1 23 520 U 580 U 580 U 660 U 570 U 
Phenanthrene UGIKG 2600 25.9% 50000 0 7 27 120 J 580 U 580 U 660 U 570 U 
Pyrene UGIKG 2700 34.5% 50000 0 10 29 120 J 580 U 580 U 660 U 570 U 
bi s(2-Ethylhexyl)phthalale UGIKG 2700 69.6% 50000 0 16 23 520 U 580 U 580 U 32 J 30 J 
ORGANOCHLORINE PESTICIDES 
4,4'-DDE UGIKG 48 4.3% 2100 0 1 23 5.2 U 5.7 U 5.8 U 6.6 U 5.7 U 
4.4'-DDD UGIKG 28 4.3% 2100 0 1 23 5.2 U 5.7 U 5.8 U 6.6 U 5.7 U 
4.4'-DDT UGIKG 27 4.3% 2100 0 1 23 5.2 U 5.7 U 5.8 U 6.6 U 5.7 U 
alpha-Chlordane UGIKG 2.4 4.3% 540 0 1 23 2.7 U 2.9 U 3 U 3.4 U 2.9 U 
Dieldrin UGIKG 70 26.1% 44 3 6 23 5.2 U 9.9 J 59 29 70 
Endosulfan I UGIKG 2 8.7% 900 0 2 23 2.7 U 2.9 U 3 U 3.4 U 2.9 U 
EXPLOSIVES 
2 .4 ,6-Trinilrotoluene UGIKG 410 7.1% 0 3 42 130 U 130 U 130 U 110 J 130 U 
2.4-Dinitrotoluene UGIKG 2100 23.8% 0 10 42 130 U 130 U 130 U 130 U 130 U 
Tetryl UGIKG 150 2.4% 0 1 42 130 U 130 U 130 U 130 U 130 U 
METALS 
Aluminum MG/KG 20800 96.6% 19300 1 28 29 15300 15300 12900 17400 11500 
Ant imony MG/KG 4.6 17.2% 5.9 0 5 29 0.27 UJ 0.23 UJ 0.2 UJ 0.25 UJ 0.19 UJ 
Arsenic MG/KG 13.1 96.6% 8.2 2 28 29 4.9 4.8 4.5 5.7 3.5 
Barium MG/KG 202 96.6% 300 0 28 29 92 .5 148 108 164 116 
Beryllium MGIKG 0.91 96.6% 1.1 0 28 29 0.63 J 0.72 J 0.63 J 0.91 J 0.57 J 
Cadmium MG/KG 1,5 88.0% 2.3 0 22 25 0.26 J 0.36 J 0.39 J 0.48 J 0.36 J 
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TABLE 1-1 4/25/01 
SHALLOW SOIL ANALYSIS RESULTS - PRISON SEADs, 43, 56, 69, 44A, 44B, 52, 62, 1208 

Completion Report - Mini Risk Assessment 
Seneca Army Depot Activity 

MATRIX SOIL SOIL SOIL SOIL SOIL 
AREA SEAD-44 SEAD-44 SEAD-44 SEAD-44 SEAD-44 

SAMP _DEPTH_ TOP 0 0 0 0 0 
SAMP _DEPTH_BOT 0.2 0.2 0 .2 0.2 0.2 

SAMP_DATE 04/13/94 04/13/94 04/13/94 04/13/94 04/13/94 
SAMP_ID SS44A-2-1 SS44A-3-1 SS44A-4-1 SS44A-5-1 SS44A-6-1 
LAB_ID 217680 217681 217682 217683 217684 

SDG 43535 43535 43535 43535 43535 
LOC_ID SS44A-2 SS44A-3 SS44A-4 SS44A-5 SS44A-6 

QC_CODE SA SA SA SA SA 
FREQUENCY NUMBER NUMBER NUMBER 

OF ABOVE OF OF 
CHEM_C LASS/PARAM UNIT MAXIMUM DETECTION TAGM TAGM DETECTIONS ANALYSES Value (0) Value (Q) Value (Q) Value (Q) Value (Q) 
Calcium MG/KG 111000 96.6% 121000 0 28 29 6230 5690 4900 7160 5950 
Chromium MG/KG 28.8 96.6% 29.6 0 28 29 20.1 20.5 17.9 23.7 15 
Cobalt MG/KG 15.7 96.6% 30 0 28 29 7.7 J 8.6 J 8.3 J 8.8 J 5.1 J 
Copper MG/KG 191 96 .6% 33 2 28 29 14.5 18.9 17.2 20 14 
Iron MG/KG 31000 96.6% 36500 0 28 29 24200 23800 21900 27400 16500 
Lead MG/KG 522 96.3% 24.8 6 26 27 18.6 18 16.5 22.5 13.9 
Magnesium MG/KG 29500 96.6% 21500 2 28 29 3970 4090 3630 4370 2690 
Manganese MG/KG 871 86.2% 1060 0 25 29 298 J 489 J 326 J 678 J 301 J 
Mercury MG/KG 0.11 92.0% 0.1 1 23 25 0.03 J 0.05 J 0.04 J 0.07 J 0.05 J 
Nickel MG/KG 53 .4 96.6% 49 1 28 29 20.4 24 21 .2 26 14.4 
Potassium MG/KG 3560 96 .6% 2380 3 28 29 1410 1980 1410 1980 1200 
Selenium MG/KG 1.8 79.3% 2 0 23 29 0.99 J 0.93 J 1.5 1.7 1.3 
Sodium MG/KG 164 41.4% 172 0 12 29 42 .1 U 36 U 31 U 40 U 30.2 U 
Thallium MG/KG 2.9 3.7% 0.7 1 1 27 0.42 U 0.36 U 0.31 U 0.4 U 0.3 U 
Vanadium MG/KG 36.7 96.6% 150 0 28 29 26.8 25.3 21 .4 30.2 21 
Zinc MG/KG 338 96.6% 11 0 9 28 29 72.4 88.6 80.5 94 59.2 
HERBICIDES 
2.4 ,5-T UG/KG 1900 
Dicamba UG/KG 
Dichloroprop UG/KG 
MCPP UG/KG 
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TABLE 1-1 4/25/01 
SHALLOW SOIL ANALYSIS RESULTS - PRISON SEADs, 43, 56, 69, 44A, 448, 52, 62, 1208 

Completion Report - Mini Risk Assessment 
Seneca Army Depot Activity 

MATRIX SOIL SOIL SOIL SOIL SOIL 
AREA SEAD-44 SEAD-44 SEAD-44 SEAD-52 SEAD-52 

SAMP _DEPTH_ TOP 0 0 0 0 0 
SAMP _DEPTH_BOT 0.2 0.2 0.2 0.2 0.2 

SAMP_DATE 04/13/94 04/13/94 04/13/94 12/16/93 12/16/93 
SAMP_ID SS44B-1-1 SS44B-2-1 SS44B-3-1 SS52-1 SS52-19 
LAB_ID 217686 217687 217688 207 145 207163 

SDG 43535 43535 43535 4131 6 41316 
LOC_ID SS44B-1 SS44B-2 SS44B-3 SS52-1 SS52-1 

QC_CODE SA SA SA SA DU 
FREQUENCY NUMBER: NUMBER NUMBER DUP OF SS52-1 

OF ABOVE OF OF 
CHEM_CLASS/PARAM UNIT MAXIMUM DETECTION TAGM TAGM 
VOLATILE ORGANICS 

DETECTIONS ANALYSES Value (Q) Value (Q) Value (Q) Value (0) Value (0) 

Acetone UG/KG 200 39.1% 200 0 9 23 720R 38 47 
Chloroform UG/KG 3 4.3% 300 0 1 23 12 UJ 18 U 14 U 
Methyl ethyl ketone UG/KG 28 4.3% 300 0 1 23 12 UJ 18 U 14 U 
Toluene UG/KG 11 8.7% 1500 0 2 23 12 UJ 18 U 14 U 
Xylene (total) UG/KG 12 8.7% 1200 0 2 23 12 UJ 18 U 14 U 
SEMIVOLATILE ORGANICS 
2-Methylnaphthalene UG/KG 46 4.3% 36400 0 1 23 420 U 630 U 460 U 
4-Methylphenol UG/KG 580 13.0% 900 0 3 23 420 U 630 U 460 U 
Acenaphthene UG/KG 300 4.3% 50000 0 1 23 420 U 630 U 460 U 
Anthracene UG/KG 700 14.8% 50000 0 4 27 420 U 630 U 35 J 
Benzo(a)anthracene UG/KG 1200 26.1% 224 1 6 23 33 J 630 U 130 J 
Benzo(a)pyrene UG/KG 1200 21 .7% 61 3 5 23 32 J 630 U 98 J 
Benzo(b)fluoranthene UG/KG 1000 21.7% 1100 0 5 23 51 J 630 U 99 J 
Benzo(g ,h,i)perylene UG/KG 730 13.0% 50000 0 3 23 420 U 630 U 56 J 
Benzo(k)fluoranthene UG/KG 960 21.7% 1100 0 5 23 40 J 630 U 110 J 
Carbazole UG/KG 350 8.7% 50000 0 2 23 420 U 630 U 460 U 
Chrysene UG/KG 1200 29.6% 400 1 8 27 52 J 630 U 150 J 
Dibenz(a,h)anthracene UG/KG 300 13.0% 14 3 3 23 420 U 630 U 28 J 
Dibenzofuran UG/KG 170 4.3% 6200 0 1 23 420 U 630 U 460 U 
Di-n-butylphthalate UG/KG 62 17.4% 8100 0 4 23 420 U 630 U 460 U 
Fluoranthene UG/KG 3200 34.5% 50000 0 10 29 82 J 630 U 350 J 
Fluorene UG/KG 320 4.3% 50000 0 1 23 420 U 630 U 460 U 
lndeno(1 ,2,3-cd)pyrene UG/KG 660 21 .7% 3200 0 5 23 24 J 630 U 64 J 
Naphthalene UG/KG 140 4.3% 13000 0 1 23 420 U 630 U 460 U 
Phenanthrene UG/KG 2600 25.9% 50000 0 7 27 34 J 630 U 330 J 
Pyrene UG/KG 2700 34.5% 50000 0 10 29 89 J 630 U 380 J 
bis(2-Ethylhexyl)phthalate UG/KG 2700 69.6% 50000 0 16 23 34 J 630 U 42 J 
ORGANOCHLORINE PESTICIDES 
4,4'-DDE UG/KG 48 4.3% 2100 0 1 23 48 6.3 U 4.6 U 
4,4'-DDD UG/KG 28 4.3% 2100 0 1 23 28 6.3 U 4.6 U 
4,4'-DDT UG/KG 27 4 .3% 2100 0 1 23 27 6.3 U 4.6 U 
alpha-Chlordane UG/KG 2.4 4.3% 540 0 1 23 2.2 U 3.3 U 2.4 U 
Dieldrin UG/KG 70 26.1% 44 3 6 23 4.2 U 6.3 U 57 
Endosulfan I UG/KG 2 8.7% 900 0 2 23 2 J 3.3 U 2.4 U 
EXPLOSIVES 
2 .4 ,6-Trinitrotoluene UG/KG 410 7.1% 0 3 42 130 U 130 U 130 U 130 UJ 130 UJ 
2 ,4-Dinitrotoluene UG/KG 2100 23.8% 0 10 42 130 U 130 U 130 U 110 J 120 J 
Tetryl UG/KG 150 2.4% 0 1 42 130 U 130 U 130 U 130 UJ 130 UJ 
METALS 
Aluminum MG/KG 20800 96.6% 19300 1 28 29 11000 16400 9820 
Antimony MG/KG 4.6 17.2% 5.9 0 5 29 0.22 UJ 0.2 UJ 0.18 UJ 
Arsenic MG/KG 13.1 96.6% 8.2 2 28 29 6.8 8.2 13.1 
Barium MG/KG 202 96.6% 300 0 28 29 60.6 136 70.8 
Beryllium MG/KG 0.91 96.6% 1.1 0 28 29 0.54 J 0.77 J 0.48 J 
Cadmium MG/KG 1.5 88.0% 2.3 0 22 25 0.33 J 0.34 J 0.24 J 
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TABLE 1-1 4/25/01 
SHALLOW SOIL ANALYSIS RESULTS - PRISON SEADs, 43, 56, 69, 44A, 44B, 52, 62, 120B 

Completion Report - Mini Risk Assessment 
Seneca Army Depot Activity 

MATRIX SOIL SOIL SOIL SOIL SOIL 
AREA SEAD-44 SEAD-44 SEAD-44 SEAD-52 SEAD-52 

SAMP _DEPTH_ TOP 0 0 0 0 0 
SAMP _DEPTH_BOT 0.2 0.2 0.2 0.2 0.2 

SAMP_DATE 04/13/94 04/13/94 04/13/94 12/16/93 12/16/93 
SAMP_ID SS44B-1-1 SS44B-2-1 SS44B-3-1 SS52·1 SS52-19 
LAB_ID 217686 217687 217688 207145 207163 

SDG 43535 43535 43535 41316 41316 
LOC_ID SS44B-1 SS44B-2 SS44B-3 SS52-1 SS52-1 

QC_CODE SA SA SA SA DU 
FREQUENCY NUMBER NUMBER NUMBER DUP OF SS52-1 

OF ABOVE OF OF 
CHEM_CLASS/PARAM UNIT MAXIMUM DETECTION TAGM TAGM DETECTIONS ANALYSES Value (Q) Value (Q) Value (Q) Value (Q) Value (Q) 
Calcium MG/KG 111000 96.6% 121000 0 28 29 10900 5100 33300 
Chromium MG/KG 28.8 96 .6% 29.6 0 28 29 20 20.7 15.2 
Cobalt MG/KG 15.7 96.6% 30 0 28 29 10.8 J 7.8 J 8.2 J 
Copper MG/KG, 191 96.6% 33 2 28 29 26.2 21 .7 19.9 
Iron MG/KG 31000 96.6% 36500 0 28 29 24100 23100 19600 
Lead MG/KG 522 96.3% 24.8 6 26 27 39.5 21.4 12.4 
Magnesium MG/KG 29500 96.6% 21500 2 28 29 5200 3910 9660 
Manganese MG/KG 871 86 .2% 1060 0 25 29 372 J 318 J 364 J 
Mercury MG/KG 0.11 92 .0% 0.1 1 23 25 0.02 J 0.04 J 0.02 J 
Nickel MG/KG 53.4 96.6% 49 1 28 29 34 .8 20.8 24.3 
Potassium MG/KG 3560 96.6% 2380 3 28 29 1380 1880 1550 
Selenium MG/KG 1.8 79.3% 2 0 23 29 1.1 J 1.2 0.44 J 
Sodium MG/KG 164 41.4% 172 0 12 29 35.3 U 31 .5 U 43.2 J 
Thallium MG/KG 2.9 3.7% 0.7 1 1 27 0.36 U 0.32 U 0.29 U 
Vanadium MG/KG 36.7 96 .6% 150 0 28 29 20.3 28 16.3 
Zinc MG/KG 338 96.6% 110 9 28 29 145 73.4 68.9 
HERBICIDES 
2.4,5-T UG/KG 1900 
Dicamba UG/KG 
Dichloroprop UG/KG 
MCPP UG/KG 
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TABLE 1-1 4/25/01 
SHALLOW SOIL Afl,O.L YSIS RESULTS - PRISON SEADs, 43, 56, 69, 44A, 44B, 52, 62, 120B 

Completion Report - Mini Risk Assessment 
Seneca Army Depot Activity 

MATRIX SOIL SOIL SOIL SOIL SOIL 
AREA SEAD-52 SEAD-52 SEAD-52 SEAD-52 SEAD-52 

SAMP _DEPTH_ TOP 0 0 0 0 0 
SAMP _DEPTH_BOT 0.2 0.2 0.2 0.2 0.2 

SAMP_DATE 12/16/93 12/16/93 12/16/93 12/16/93 12/16/93 
SAMP_ID SS52-2 SS52-3 SS52-4 SS52-5 SS52-6 
LAB_ID 207146 207147 207148 207149 207150 

SDG 41316 41316 41316 41316 41316 
LOC_ID SS52-2 SS52-3 SS52-4 SS52-5 SS52-6 

QC_CODE SA SA SA SA SA 
FREQUENCY NUMBER NUMBER NUMBER 

OF ABOVE OF OF 
CHEM_CLASS/PARAM UNIT MAXIMUM DETECTION TAGM TAGM DETECTIONS ANALYSES Value (0) Value (0) Value (0) Value (0) Value (0) 
VOLATILE ORGANICS 
Acetone UG/KG 200 39.1% 200 0 9 23 
Chloroform UG/KG 3 4.3% 300 0 1 23 
Methyl ethyl ketone UG/KG · 28 4 .3% 300 0 1 23 
Toluene UG/KG 11 8.7% 1500 0 2 23 
Xylene (total) UG/KG 12 8.7% 1200 0 2 23 
SEMIVOLATILE ORGANICS 
2-Methylnaphthalene UG/KG 46 4.3% 36400 0 1 23 
4-Methylphenol UG/KG 580 13.0% 900 0 3 23 
Acenaphthene UG/KG 300 4 .3% 50000 0 1 23 
Anthracene UG/KG 700 14.8% 50000 0 4 27 
Benzo(a)anthracene UG/KG 1200 26.1% 224 1 6 23 
Benzo(a)pyrene UG/KG 1200 21 .7% 61 3 5 23 
Benzo(b)fluoranthene UG/KG 1000 21 .7% 1100 0 5 23 
Benzo(g ,h,i)perylene UG/KG 730 13.0% 50000 0 3 23 
Benzo(k)0uoranthene UG/KG 960 21 .7% 1100 0 5 23 
Carbazole UG/KG 350 8.7% 50000 0 2 23 
Chrysene UG/KG 1200 29.6% 400 1 8 27 
Dibenz(a,h)anthracene UG/KG 300 13.0% 14 3 3 23 
Dibenzofuran UG/KG 170 4.3% 6200 0 1 23 
Di-n-butylphthalate UG/KG 62 17.4% 8100 0 4 23 
Fluoranthene UG/KG 3200 34.5% 50000 0 10 29 
Fluorene UG/KG 320 4.3% 50000 0 1 23 
lndeno(1.2 ,3-cd)pyrene UG/KG 660 21 .7% 3200 0 5 23 
Naphthalene UG/KG 140 4.3% 13000 0 1 23 
Phenanthrene UG/KG 2600 25.9% 50000 0 7 27 
Pyrene UG/KG 2700 34.5% 50000 0 10 29 
bis(2-Ethylhexyl)phthalate UG/KG 2700 69.6% 50000 0 16 23 
ORGANOCHLORINE PESTICIDES 
4.4'-DDE UG/KG 48 4.3% 2100 0 1 23 
4.4'-DDD UG/KG 28 4.3% 2100 0 1 23 
4.4'-DDT UG/KG 27 4.3% 2100 0 1 23 
alpha-Chlordane UG/KG 2.4 4.3% 540 0 1 23 
Dieldrin UG/KG 70 26.1% 44 3 6 23 
Endosulfan I UG/KG 2 8.7% 900 0 2 23 
EXPLOSIVES 
2.4 .6-Trinitrotoluene UG/KG 410 7.1% 0 3 42 130 UJ 130 UJ 130 UJ 130 UJ 130 UJ 
2 .4-Dinitrotoluene UG/KG 2100 23.8% 0 10 42 130 UJ 130 UJ 130 UJ 130 UJ 280 J 
Tetryl UG/KG 150 2.4% 0 1 42 130 UJ 130 UJ 130 UJ 130 UJ 130 UJ 
METALS 
Aluminum MG/KG 20800 96.6% 19300 1 28 29 
Antimony MG/KG 4.6 17.2% 5.9 0 5 29 
Arsenic MG/KG 13.1 96.6% 8.2 2 28 29 
Barium MG/KG 202 96.6% 300 0 28 29 
Beryllium MG/KG 0.91 96.6% 1.1 0 28 29 
Cadmium MG/KG 1.5 88 .0% 2.3 0 22 25 

p \pl1\pro1ecls\seneca\prison\risklabf\ecolog1c\fina l\s43shalsoil xis Page 11 of20 



n 

0 



CHEM_CLASS/PARAM 
Calcium 
Chromium 
Cobalt 
Copper 
lron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Sodium 
Thallium 
Vanadium 
Zinc 
HERBICIDES 
2,4,5-T 
Dicamba 
Dichloroprop 
MCPP 

UNIT MAXIMUM 
MG/KG 111000 
MGIKG 28.8 
MG/KG 15.7 
MG/KG · 191 
MG/KG 31000 
MG/KG 522 
MG/KG 29500 
MG/KG 871 
MG/KG 0.11 
MG/KG 53.4 
MG/KG 3560 
MG/KG 1.8 
MG/KG 164 
MG/KG 2.9 
MG/KG 36.7 
MG/KG 338 

UG/KG 
UG/KG 
UG/KG 
UG/KG 

p·\pit\projecls\seneca\prison\risktabl\ecotogic\fina l\s43shalsoil ,xls 

TABLE 1-1 
SHALLOW SOIL ANALYSIS RESULTS - PRISON SEADs, 43, 56, 69, 44A, 44B, 52, 62, 120B 

FREQUENCY NUMBl:R 
OF ABOVE 

DETECTION TAGM TAGM 
96.6% 121000 0 
96.6% 29.6 0 
96.6% 30 0 
96.6% 33 2 
96.6% 36500 0 
96.3% 24 .8 6 
96.6% 21500 2 
86 .2% 1060 0 
92 .0% 0.1 1 
96 .6% 49 1 
96.6% 2380 3 
79 .3% 2 0 
41.4% 172 0 
3.7% 0.7 1 

96.6% 150 0 
96.6% 110 9 

1900 

Completion Report - Mini Risk Assessment 
Seneca Army Depot Activity 

MATRIX SOIL 
AREA SEAD-52 

SAMP _DEPTH_ TOP 0 
SAMP_DEPTH_BOT 0.2 

SAMP_DATE 12/16/93 
SAMP_ID SS52-2 
LAB_ID 207146 

SDG 41316 
LOC_ID SS52-2 

QC_CODE SA 
NUMBER NUMBER 

OF OF 
DETECTIONS ANALYSES Value (0) 

28 29 
28 29 
28 29 
28 29 
28 29 
26 27 
28 29 
25 29 
23 25 
28 29 
28 29 
23 29 
12 29 
1 27 

28 29 
28 29 

SOIL 
SEAD-52 

0 
0.2 

12/16/93 
SS52-3 
207147 

41316 
SS52-3 

SA 

Value (Q) 

SOIL 
SEAD-52 

0 
0.2 

12/16/93 
SS52-4 
2071 48 

41316 
SS52-4 

SA 

Value (Q) 

SOIL 
SEAD-52 

0 
0.2 

12/16/93 
SS52-5 
207149 

41316 
SS52-5 

SA 

Value (0) 

4/25/01 

SOIL 
SEAD-52 

0 
0.2 

12/16/93 
SS52-6 
207 150 

41316 
SS52-6 

SA 

Value (0) 
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TABLE 1-1 4/25/01 
SHALLOW SOIL ANALYSIS RESULTS - PRISON SEADs, 43, 56, 69, 44A, 448, 52, 62, 1208 

Completion Report - Mini Risk Assessment 
Seneca Army Depot Activity 

MATRIX SOIL SOIL SOIL SOIL SOIL 
AREA SEAD-52 SEAD-52 SEAD-52 SEAD-52 SEAD-52 

SAMP _DEPTH_ TOP 0 0 0 0 0 
SAMP_DEPTH_BOT 0.2 0.2 0.2 0.2 0.2 

SAMP_DATE 12/16/93 12/16/93 12/16/93 12/16/93 12/16/93 
SAMP_ID SS52-7 SS52-8 SS52-9 SS52-10 SS52-11 
LAB_ID 207151 207152 207153 207154 207155 

SDG 41316 41316 41316 41316 41316 
LOC_ID SS52-7 SS52-8 SS52-9 SS52-10 SS52-11 

QC_CODE SA SA SA SA SA 
FREQUENCY NUMBER NUMBER NUMBER 

OF ABOVE OF OF 
CHEM_CLASS/PARAM UNIT MAXIMUM DETECTION TAGM TAGM 
VOLATILE ORGANICS 

DETECTIONS ANALYSES Value (0) Value (0) Value (0) Value (0) Value (0) 

Acetone UG/KG 200 39 .1% 200 0 9 23 
Chloroform UG/KG 3 4.3% 300 0 1 23 
Methyl ethyl ketone UG/KG - 28 4 .3% 300 0 1 23 

.. 
Toluene UG/KG 11 8.7% 1500 0 2 23 
Xylene (total) UG/KG 12 8.7% 1200 0 2 23 
SEMIVOLATILE ORGANICS 
2-Methylnaphthalene UG/KG 46 4.3% 36400 0 1 23 
4-Methylphenol UG/KG 580 13.0% 900 0 3 23 
Acenaphthene UG/KG 300 4.3% 50000 0 1 23 
Anthracene UG/KG 700 14.8% 50000 0 4 27 
Benzo(a)anthracene UG/KG 1200 26.1% 224 1 6 23 
Benzo(a)pyrene UG/KG 1200 21 .7% 61 3 5 23 
Benzo(b)fluoranthene UG/KG 1000 21 .7% 1100 0 5 23 
Benzo(g .h,i)perylene UG/KG 730 13.0% 50000 0 3 23 
Benzo(k)fluoranthene UG/KG 960 21 .7% 1100 0 5 23 
Carbazole UG/KG 350 8.7% 50000 0 2 23 
Chrysene UG/KG 1200 29.6% 400 1 8 27 
Dibenz(a,h)anthracene UG/KG 300 13.0% 14 3 3 23 
Dibenzofuran UG/KG 170 4.3% 6200 0 1 23 
Di-n-butylphthalate UG/KG 62 17.4% 8100 0 4 23 
Fluoranthene UG/KG 3200 34.5% 50000 0 10 29 
Fluorene UG/KG 320 4.3% 50000 0 1 23 
lndeno(1 .2,3-cd)pyrene UG/KG 660 21 .7% 3200 0 5 23 
Naphthalene UG/KG 140 4.3% 13000 0 1 23 
Phenanthrene UG/KG 2600 25.9% 50000 0 7 27 
Pyrene UG/KG 2700 34.5% 50000 0 10 29 
bis(2-Ethylhexyl)phthalate UG/KG 2700 69.6% 50000 0 16 23 
ORGANOCHLORINE PESTICIDES 
4.4'-DDE UG/KG 48 4.3% 2100 0 1 23 
4,4'-000 UG/KG 28 4.3% 2100 0 1 23 
4,4'-DOT UG/KG 27 4.3% 2100 0 1 23 
alpha-Chlordane UG/KG 2.4 4.3% 540 0 1 23 
Oieldrin UG/KG 70 26.1% 44 3 6 23 
Endosul fan I UG/KG 2 8.7% 900 0 2 23 
EXPLOSIVES 
2.4 .6-Trinitrotoluene UG/KG 410 7.1% 0 3 42 130 UJ 130 UJ 130 UJ 130 UJ 130 UJ 
2.4-Oinitrotoluene UG/KG 2100 23.8% 0 10 42 130 UJ 130 UJ 490 J 99 J 130 UJ 
Tetryl UG/KG 150 2.4% 0 1 42 130 UJ 130 UJ 130 UJ 130 UJ 150 J 
METALS 
Aluminum MG/KG 20800 96.6% 19300 1 28 29 
Antimony MG/KG 4.6 17.2% 5.9 0 5 29 
Arsenic MG/KG 13.1 96 .6% 8.2 2 28 29 
Barium MG/KG 202 96.6% 300 0 28 29 
Beryllium MG/KG 0.91 96.6% 1.1 0 28 29 
Cadmium MG/KG 1.5 88.0% 2.3 0 22 25 
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CHEM_CLASS/PARAM 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Sodium 
Thallium 
Vanadium 
Zinc 
HERBICIDES 
2.4 .5-T 
Dicamba 
Dichloroprop 
MCPP 

UNIT 
MG/KG 
MG/KG 
MG/KG 
MG/KG · 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MGIKG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 

UG/KG 
UG/KG 
UG/KG 
UG/KG 

MAXIMUM 
111000 

28.8 
15.7 
191 

31000 
522 

29500 
871 
0.11 
53.4 
3560 
1.8 
164 
2.9 

36.7 
338 
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TABLE 1-1 
SHALLOW SOIL ANALYSIS RESULTS - PRISON SEADs, 43, 56, 69, 44A, 448, 52, 62, 1208 

FREQUENCY NUMBER 
OF ABOVE 

DETECTION TAGM TAGM 
96.6% 121000 0 
96.6% 29.6 0 
96.6% 3U 0 
96.6% 33 " 96.6% ,6500 0 
96.3% 24.8 6 
96.6% 21500 2 
86.2% 1060 0 
92.0% 0.1 1 
96 .6% 49 1 
96.6% 2380 3 
79.3% 2 0 
41 .4% 172 0 
3.7% 0.7 1 

96.6% 150 0 
96 .6% 110 9 

1900 

Completion Report - Mini Risk Assessment 
Seneca Army Depot Activity 

MATRIX SOIL 
AREA SEAD-52 

SAMP _DEPTH_ TOP 0 
SAMP _DEPTH_BOT 0.2 

SAMP_DATE 12/16/93 
SAMP_ID SS52-7 
LAB_ID 207151 

SDG 41316 
LOC_ID SS52-7 

QC_CODE SA 
NUMBER NUMBER 

OF OF 
DETECTIONS ANALYSES Value (Q) 

28 29 
28 29 
28 29 
28 29 
28 29 
26 27 
28 29 
25 29 
23 25 
28 29 
28 29 
23 29 
12 29 
1 27 

28 29 
28 29 

SOIL 
SEAD-52 

0 
0.2 

12/16193 
SS52-8 
207152 
41316 

SS52-8 
SA 

Value (Q) 

SOIL 
SEAD-52 

0 
0.2 

12/16/93 
SS52-9 
207153 

41316 
SS52-9 

SA 

Value (Q) 

SOIL 
SEAD-52 

0 
0.2 

12116/93 
SS52-10 

207154 
41316 

SS52-10 
SA 

Value (Q) 

4/25/01 

SOIL 
SEAD-52 

0 
0.2 

12116/93 
SS52-11 

207155 
41316 

SS52-11 
SA 

Value (Q) 
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TABLE 1-1 4/25/01 
SHALLOW SOIL ANALYSIS RESULTS - PRISON SEADs, 43, 56, 69, 44A, 44B, 52, 62, 120B 

Completion Report - Mini Risk Assessment 
Seneca Army Depot Activity 

MATRIX SOIL SOIL SOIL SOIL SOIL 
AREA SEAD-52 SEAD-52 SEAD-52 SEAD-52 SEAD-52 

SAMP _DEPTH_ TOP 0 0 0 0 0 
SAMP _DEPTH_BOT 0.2 0.2 0.2 0.2 0.2 

SAMP_DATE 12/16/93 12/16/93 12/16/93 12/16/93 12/16/93 
SAMP_ID SS52-12 SS52-1 3 SS52-14 SS52-15 SS52-16 
LAB_ID 207156 207157 207158 207159 207160 

SDG 41316 41 316 41316 41316 41316 
LOC_ID SS52-12 SS52-13 SS52-14 SS52-15 SS52-16 

QC_CODE SA SA SA SA SA 
FREQUENCY NUMBER : NUMBER NUMBER 

OF ABOVE OF OF 
CHEM_CLASS/PARAM UNIT MAXIMUM DETECTION TAGM TAGM 
VOLATILE ORGANICS 

DETECTIONS ANALYSES Value (Q) Value (Q) Value (Q) Value (Q) Value (Q) 

Acetone UG/KG 200 39.1% 200 0 9 23 
Chloroform UG/KG 3 4.3% 300 0 1 23 
Methyl ethyl ketone UG/KG . 28 4.3% 300 0 1 23 
Toluene UG/KG 11 8.7% 1500 0 2 23 
Xylene (total) UG/KG 12 8.7% 1200 0 2 23 
SEMIVOLATILE ORGANICS 
2-Methylnaphthalene UG/KG 46 4 .3% 36400 0 1 23 
4-Methylphenol UG/KG 580 13.0% 900 0 3 23 
Acenaphthene UG/KG 300 4 .3% 5000:J 0 1 23 
Anthracene UG/KG 700 14.8% 50000 l i 4 27 
Benzo(a)anthracene UG/KG 1200 26.1% 224 1 6 23 
Benzo(a)pyrene UG/KG 1200 21 .7% 61 3 5 23 
Benzo(b)0uoranthene UG/KG 1000 21 .7% 1100 0 5 23 
Benzo(g.h,i)perylene UG/KG 730 13.0% 50000 0 3 23 
Benzo(k)Ouoranthene UG/KG 960 21 .7% 1100 0 5 23 
Carbazole UG/KG 350 8.7% 50000 0 2 23 
Chrysene UG/KG 1200 29.6% 400 1 8 27 
Dibenz(a.h)anthracene UG/KG 300 13.0% 14 3 3 23 
Dibenzofuran UG/KG 170 4.3% 6200 0 1 23 
Di-n-butylphthalate UG/KG 62 17 .4% 8100 0 4 23 
Fluoranthene UG/KG 3200 34.5% 50000 0 10 29 
Fluorene UG/KG 320 4.3% 50000 0 1 23 
lndeno(1,2.3-cd)pyrene UG/KG 660 21 .7% 3200 0 5 23 
Naphthalene UG/KG 140 4.3% 13000 0 1 23 
Phenanthrene UG/KG 2600 25.9% 50000 0 7 27 
Pyrene UG/KG 2700 34.5% 50000 0 10 29 
bis(2-Ethylhexyl)phthalate UG/KG 2700 69.6% 50000 0 16 23 
ORGANOCHLORINE PESTICIDES 
4.4'-DDE UG/KG 48 4.3% 2100 0 1 23 
4.4'-DDD UG/KG 28 4.3% 2100 0 1 23 
4.4'-DDT UG/KG 27 4.3% 2100 0 1 23 
alpha-Chlordane UG/KG 2.4 4 .3% 540 0 1 23 
Dieldrin UG/KG 70 26.1% 44 3 6 23 
Endosulfan I UG/KG 2 8.7% 900 0 2 23 
EXPLOSIVES 
2,4.6-Trinitrotoluene UG/KG 410 7.1% 0 3 42 130 UJ 130 UJ 160 J 130 UJ 130 UJ 
2 .4-Dinitrotoluene UG/KG 2100 23.8% 0 10 42 91 J 200 J 1500 J 130 UJ 130 UJ 
Tetryl UG/KG 150 2.4% 0 1 42 130 UJ 130 UJ 130 UJ 130 UJ 130 UJ 
METALS 
Aluminum MG/KG 20800 96.6% 19300 1 28 29 
Antimony MG/KG 4.6 17.2% 5.9 0 5 29 
Arsenic MG/KG 13.1 96.6% 8.2 2 28 29 
Barium MG/KG 202 96.6% 300 0 28 29 
Beryllium MG/KG 0.91 96.6% 1.1 0 28 29 
Cadmium MG/KG 1.5 88.0% 2.3 0 22 25 
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CHEM_CLASS/PARAM 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Sodium 
Thallium 
Vanadium 
Zinc 
HERBICIDES 
2,4 ,5-T 
Dicamba 
Dichloroprop 
MCPP 

UNIT 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 

UG/KG 
UG/KG 
UGIKG 
UG/KG 

MAXIMUM 
111000 

28.8 
15.7 
191 

31000 
522 

29500 
871 
0.11 
53.4 
3560 
1.8 
164 
2.9 

36.7 
338 
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TABLE 1-1 
SHALLOW SOIL ANALYSIS RESULTS - PRISON SEADs, 43, 56, 69, 44A, 44B, 52, 62, 120B 

FREQUENCY NUMBER 
OF ABOVE 

DETECTION TAGM TAGM 
96.6% 121000 0 
96 .6% 29.6 0 
96.6% 30 0 
96.6% 33 2 
96.6% 36500 0 
96 .3% 24.8 6 
96 .6% 21500 2 
86.2% 1060 0 
92 .0% 0.1 1 
96.6% 49 1 
96 .6% 2380 3 
79 .3% 2 0 
41.4% 172 0 
3.7% 0.7 1 

96.6% 150 0 
96 .6% 110 9 

1900 

Completion Report - Mini Risk Assessment 
Seneca Army Depot Activity 

MATRIX SOIL 
AREA SEAD-52 

SAMP _DEPTH_ TOP 0 
SAMP _DEPTH_BOT 0.2 

SAMP_DATE 12/16/93 
SAMP_ID SS52-12 
LAB_ID 207156 

SDG 41316 
LOC_ID SS52-12 

QC_CODE SA 
NUMBER NUMBER 

OF OF 
DETECTIONS ANALYSES Value (0) 

28 29 
28 29 
28 29 
28 29 
28 29 
26 27 
28 29 
25 29 
23 25 
28 29 
28 29 
23 29 
12 29 
1 27 

28 29 
28 29 

SOIL 
SEAD-52 

0 
0.2 

12/16/93 
SS52-13 

207157 
41316 

SS52-13 
SA 

Value (Q) 

SOIL 
SEAD-52 

0 
0 .2 

12/16/93 
SS52-14 

207158 
41316 

SS52-14 
SA 

Value (0) 

SOIL 
SEAD-52 

0 
0 .2 

12/16/93 
SS52-15 

207159 
41316 

SS52-15 
SA 

Value (0) 

4/25/01 

SOIL 
SEAD-52 

0 
0.2 

12/16/93 
SS52-16 

207160 
41316 

SS52-16 
SA 

Value (0) 
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TABLE 1-1 4/25/01 
SHALLOW SOIL ANALYSIS RES UL TS - PRISON SEA Os, 43, 56, 69, 44A, 44B, 52, 62, 120B 

Completion Report - Mini Risk Assessment 
Seneca Army Depot Activity 

MATRIX SOIL SOIL SOIL SOIL SOIL 
AREA SEAD-52 SEAD-52 SEAD-62 SEAD-62 SEAD-120B 

SAMP _DEPTH_ TOP 0 0 0 2 0.6 
SAMP _DEPTH_BOT 0.2 0.2 0.5 2 1 

SAMP_DATE 12116193 12116193 06112194 06112194 3131198 
SAMP_ID SS52-17 SS52-18 TP62-1-1 TP62-3-1 EB165 
LAB_ID 207161 207162 224086 224089 EB165 

SDG 41316 41 316 44748 44748 EB165 
LOC_ID SS52-17 SS52-18 TP62-1 TP62-3 TP120B-1 

OC_CODE SA SA SA SA SA 
FREQUENCY NUMBER NUMBER NUMBER 

OF ABOVE OF OF 
CHEM_CLASSIPARAM UNIT MAXIMUM DETECTION TAGM TAGM DETECTIONS ANALYSES Value (0) Value (0) Value (0) Value (0) Value (0) 
VOLATILE ORGANICS 
Acetone UGIKG 200 39.1% 200 0 9 23 
Chloroform UGIKG 3 4.3% 300 0 1 23 
Methyl ethyl ketone UGIKG 28 4.3% 300 0 1 23 
Toluene UGIKG 11 8.7% 1500 0 2 23 
Xylene (total) UGIKG 12 8.7% 1200 0 2 23 
SEMIVOLATILE ORGANICS 
2-Methylnaphthalene UGIKG 46 4.3% 36400 0 1 23 
4-Methylphenol UGIKG 580 13.0% 900 0 3 23 
Acenaphthene UGIKG 300 4.3% 50000 0 1 23 
Anthracene UGIKG 700 14.8% 50000 0 4 27 79 U 
Benzo(a)anthracene UGIKG 1200 26.1% 224 1 6 23 
Benzo(a)pyrene UGIKG 1200 21 .7% 61 3 5 23 
Benzo(b)fluoranthene UGIKG 1000 21 .7% 1100 0 5 23 
Benzo(g ,h,i)perylene UGIKG 730 13.0% 50000 0 3 23 
Benzo(k)fluoranthene UGIKG 960 21 .7% 1100 0 5 23 
Carbazole UGIKG 350 8.7% 50000 0 2 23 
Chrysene UGIKG 1200 29.6% 400 1 8 27 4.9 J 
Dibenz(a.h)anthracene UGIKG 300 13.0% 14 3 3 23 
Dibenzofuran UGIKG 170 4.3% 6200 0 1 23 
Di-n-butylphthalate UGIKG 62 17.4% 8100 0 4 23 
Fluoranthene UGIKG 3200 34.5% 50000 0 10 29 46 J 410 U 6.2 J 
Fluorene UGIKG 320 4.3% 50000 0 1 23 
lndeno(1 .2.3-cd)pyrene UGIKG 660 21 .7% 3200 0 5 23 
Naphthalene UGIKG 140 4.3% 13000 0 1 23 
Phenanthrene UGIKG 2600 25.9% ~0000 0 7 27 79 U 
Pyrene UGIKG 2700 34.5% 50G00 0 10 29 47 J 41 0 U 5.5 J 
bis(2-Ethylhexyl)phthalate UGIKG 2700 69.6% 50000 0 16 23 
ORGANOCHLORINE PESTICIDES 
4.4'-DDE UGIKG 48 4.3% 2100 0 1 23 
4,4'-DDD UG/KG 28 4.3% 2100 0 1 23 
4,4'-DDT UGIKG 27 4.3% 2100 0 1 23 
alpha-Chlordane UG/KG 2.4 4.3% 540 0 1 23 
Dieldrin UG/KG 70 26.1% 44 3 6 23 
Endosullan I UG/KG 2 8.7% 900 0 2 23 
EXPLOSIVES 
2.4.6-Trinitrotoluene UG/KG 410 7.1% 0 3 42 410 J 130 UJ 
2,4-Dinitrotoluene UGIKG 2100 23.8% 0 10 42 1800 J 21 00 J 
Tetryl UGIKG 150 2.4% 0 1 42 130 UJ 130 UJ 
METALS 
Aluminum MG/KG 20800 96.6% 19300 1 28 29 14800 16100 13300 
Antimony MG/KG 4.6 17.2% 5.9 0 5 29 0.35 UJ 0.2 UJ 1.1 UJ 
Arsenic MG/KG 13.1 96.6% 8.2 2 28 29 4.9 8.4 2.9 
Barium MG/KG 202 96.6% 300 0 28 29 147 202 105 
Beryllium MG/KG 0.91 96.6% 1.1 0 28 29 0.74 J 0.72 J 0.56 
Cadmium MG/KG 1.5 88.0% 2.3 0 22 25 0.43 J 0.68 J 
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TABLE 1-1 4/25/01 
SHALLOW SOIL ANALYSIS RES UL TS - PRISON SEADs, 43, 56, 69, 44A, 44B, 52, 62, 120B 

Completion Report - Mini Risk Assessment 
Sene5-a Army Depot Activity 

MATRIX SOIL SOIL SOIL SOIL SOIL 
AREA SEAD-52 SEAD-52 SEAD-62 SEAD-62 SEAD-120B 

SAMP _DEPTH_ TOP 0 0 0 2 0.6 
SAMP _DEPTH_BOT 0.2 0.2 0.5 2 

SAMP_DATE 12/16/93 12/16/93 06/1 2/94 06/12/94 3/31/98 
SAMP_ID SS52-17 SS52-18 TP62-1-1 TP62-3-1 EB165 
LAB_ID 207161 207162 224086 224089 EB165 

SDG 41316 41316 44748 44748 EB165 
LOC_ID SS52-17 SS52-18 TP62-1 TP62-3 TP120B-1 

QC_CODE SA SA SA SA SA 
FREQUENCY NUMBER NUMBER NUMBER 

OF ABOVE OF OF 
CHEM_CLASS/PARAM UNIT MAXIMUM DETECTION TAGM TAGM DETECTIONS ANALYSES Value (Q) Value (Q) Value (Q) Value (Q) Value (Q) 
Calcium MG/KG 111000 96.6% 121000 0 28 29 10900 17400 20300 
Chromium MG/KG 28.8 96.6% 29.6 0 28 29 28.8 J 23.6 J 19.7 
Cobalt MG/KG 15.7 96 .6% 30 0 28 29 9.4 J 12.6 9.8 
Copper MG/KG 191 96 .6% 33 2 28 29 22.8 28.7 191 
Iron MG/KG 31000 96.6% 36500 0 28 29 27500 30300 24100 
Lead MG/KG 522 96.3% 24.8 6 26 27 289 
Magnesium MG/KG 29500 96.6% 21500 2 28 29 4530 5340 6200 
Manganese MG/KG 871 86 .2% 1060 0 25 29 323 778 448 
Mercury MG/KG 0.11 92 .0% 0. 1 1 23 25 0.1 J 0.11 
Nickel MG/KG 53.4 96 .6% 49 1 28 29 26.2 26.5 29.9 
Potassium MG/KG 3560 96.6% 2380 3 28 29 1630 J 2970 J 1630 
Selenium MG/KG 1.8 79.3% 2 0 23 29 1.3 J 0.99 1 UJ 
Sodium MG/KG 164 41.4% 172 0 12 29 37 .8 J 164 J 90.4 
Thall ium MG/KG 2.9 3.7% 0.7 1 1 27 1.5 U 
Vanadium MG/KG 36.7 96 .6% 150 0 28 29 25 .3 33.1 21 .2 

Zinc MG/KG 338 96.6% 110 9 28 29 218 172 83.5 
HERBICIDES 
2,4 ,5-T UG/KG 1900 10 J 6.3 J 
Dicamba UG/KG 7.3 U 9.3 J 
Dichloroprop UG/KG 
MCPP UG/KG 
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TABLE 1-1 4/25/01 
SHALLOW SOIL ANALYSIS RES UL TS - PRISON SEADs, 43, 56, 69, 44A, 448, 52, 62, 1208 

Completion Report - Mini Risk Assessment 
Seneca Army Depot Activity 

MATRIX SOIL SOIL SOIL 
AREA SEAO-120B SEAD-120B SEAD-120B 

SAMP _DEPTH_ TOP 0.6 0.8 
SAMP_DEPTH_BOT 1 1 1.5 

SAMP_DATE 3131198 3131 198 3131198 
SAMP_ID EB034 EB167 EB169 
LAB_ID EB034 EB167 EB169 

SDG EB034 EB167 EB169 
LOC_ID TP1 20B-1 TP120B-2 TP120B-3 

QC_CODE DU SA SA 
FREQUENCY NUMBER NUMBER NUMBER 

OF ABOVE OF OF 
CHEM_C LASSIPARAM UNIT MAXIMUM DETECTION TAGM 
VOLATILE ORGANICS 

TAGM DETECTIONS ANALYSES Value (Q) Value (Q) Value (Q) 

Acetone UGIKG 200 39.1% 200 0 9 23 
Chloroform UGIKG 3 4.3% 300 0 1 23 
Methyl ethyl ketone UGIKG 28 4.3% 300 0 1 23 

.. 
Toluene UGIKG 11 8.7% 1500 0 2 23 
Xylene (total) UGIKG 12 8.7% 1200 0 2 23 
SEMIVOLATILE ORGANICS 
2-Methylnaphthalene UGIKG 46 4.3% 36400 0 1 23 
4-Methylphenol UGIKG 580 13.0% 900 0 3 23 
Acenaphthene UGIKG 300 4.3% 50000 0 1 23 
Anthracene UGIKG 700 14.8% 50000 0 4 27 NA 4.5 J 80 U 
Benzo(a)anthracene UGIKG 1200 26.1% 224 1 6 23 
Benzo(a)pyrene UGIKG 1200 21 .7% 61 3 5 23 
Benzo(b)fiuoranthene UGIKG 1000 21 .7% 1100 0 5 23 
Benzo(g.h.i)perylene UGIKG 730 13.0% 50000 0 3 23 
Benzo(k)fiuoranthene UGIKG 960 21 .7% 1100 0 5 23 
Carbazole UGIKG 350 8.7% 50000 0 2 23 
Chrysene UGIKG 1200 29.6% 400 1 8 27 NA 5.3 J 80 U 
Dibenz(a.h)anthracene UGIKG 300 13.0% 14 3 3 23 
Dibenzofuran UGIKG 170 4.3% 6200 0 1 23 
Di-n-butylphthalate UGIKG 62 17.4% 8100 0 4 23 
Fluoranthene UGIKG 3200 34.5% 50000 0 10 29 NA 6.9 J 80 U 
Fluorene UGIKG 320 4.3% 50000 0 1 23 
lndeno(1 ,2.3-cd)pyrene UGIKG 660 21 .7% 3200 0 5 23 
Naphthalene UGIKG 140 4.3% 13000 0 1 23 
Phenanthrene UGIKG 2600 25.9% 50000 0 7 27 NA 4 .4 J 80 U 
Pyrene UG/KG 2700 34.5% 50000 0 10 29 NA 6.6 J 80 U 
bis(2-Ethylhexyl)phthalate UGIKG 2700 69.6% 50000 0 16 23 
ORGANOCHLORINE PESTICIDES 
4,4'-DDE UG/KG 48 4.3% 2100 0 1 23 
4.4'-DDD UGIKG 28 4.3% 2100 0 1 23 
4.4'-DDT UGIKG 27 4.3% 2100 0 1 23 
alpha-Chlordane UGIKG 2.4 4.3% 540 0 1 23 
Dieldrin UGIKG 70 26.1% 44 3 6 23 
Endosulfan I UGIKG 2 8.7% 900 0 2 23 
EXPLOSIVES 
2.4.6-Tnnitrotoluene UGIKG 410 7.1% 0 3 42 
2.4-Dinitrotoluene UGIKG 2100 238% 0 10 42 
Tetryl UGIKG 150 2.4% 0 1 42 
METALS 
Aluminum MG/KG 20800 96.6% 19300 1 28 29 NA 15300 13400 
Antimony MG/KG 4.6 17.2% 5.9 0 5 29 NA 1.4 J 1.2 J 
Arsenic MG/KG 13.1 96.6% 8.2 2 28 29 NA 5.1 3.2 
Barium MG/KG 202 96.6% 300 0 28 29 NA 134 112 
Beryllium MG/KG 0.91 96 .6% 1.1 0 28 29 NA 0.51 0.54 
Cadmium MG/KG 1.5 88 .0% 2.3 0 22 25 
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TABLE 1-1 4/25/01 
SHALLOW SOIL ANALYSIS RESULTS - PRISON SEADs, 43, 56, 69, 44A, 448, 52, 62, 1208 

Completion Report - Mini Risk Assessment 
Seneca Army Depot Activity 

MATRIX SOIL SOIL SOIL 
AREA SEAD-120B SEAD-120B SEAD-120B 

SAMP _DEPTH_ TOP · o.6 0.8 1 
SAMP _DEPTH_BOT 1 1 1.5 

SAMP_DATE 3/31/98 3/31/98 3/31/98 
SAMP_ID EB034 EB167 EB169 
LAB_ID EB034 EB167 EB169 

SDG EB034 EB167 EB169 
LOC_ID TP120B-1 TP120B-2 TP120B-3 

QC_CODE DU SA SA 
FREQUENCY NUMBER NUMBER NUMBER 

OF ABOVE OF OF 
CHEM_CLASS/PARAM UNIT MAXIMUM DETECTION TAGM TAGM DETECTIONS Af'!ALYSES Value (Q) Value (Q) Value (Q) 
Calcium MG/KG 111000 96.6% 121000 0 28 29 NA 8020 28500 
Chromium MG/KG 28.8 96.6% 29.6 0 28 29 NA 21 .9 19.6 
Cobalt MG/KG 15.7 96.6% 30 0 28 29 NA 12.2 9.6 
Copper MG/KG 191 96.6% 33 2 28 29 NA 136 33 
Iron MG/KG 31000 96.6% 36500 0 28 29 NA 27 100 23100 
Lead MG/KG 522 96.3% 24.8 6 26 27 NA 522 82.6 
Magnesium MG/KG 29500 96.6% 21500 2 28 29 NA 5130 10300 
Manganese MG/KG 871 86 .2% 1060 0 25 29 NA 871 474 
Mercury MG/KG 0.11 92 .0% 0.1 1 23 25 
Nickel MG/KG 53.4 96.6% 49 1 28 29 NA 32.1 29.3 
Potassium MG/KG 3560 96.6% 2380 3 28 29 NA 2270 1800 
Selenium MG/KG 1.8 79.3% 2 0 23 29 NA 1.2 J 1 UJ 
Sodium MG/KG 164 41.4% 172 0 12 29 NA 92.5 58.5 U 
Thallium MG/KG 2.9 3.7% 0.7 1 1 27 NA 2.9 1.5 U 
Vanadium MG/KG 36.7 96 .6% 150 0 28 29 NA 25.7 22.6 
Zinc MG/KG 338 96.6% 110 9 28 29 NA 105 83.9 
HERBICIDES 
2.4.5-T UG/KG 1900 
Dicamba UG/KG 
Dichloroprop UG/KG 
MCPP UG/KG 
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TABLE 1-3 
CALCULATION OF SOIL HAZARD QUOTIENTS - PRISON SITES - MAMMALS 

Completion Report - Mini Risk Assessment 
Seneca Army Depot Activity 

Short-tailed Shrew Deer Mouse 
Deer Mouse Exposure Exposure Toxicity Reference Hazard 

Constituent (mg/kg/day) 1 (mg/kg/day) 1 Value (mg/kg/day) 2 Quotient 3 

Volatile Organics 

Acetone 1.16E+00 3.85E-01 1.00E+01 1.2E-01 

Chloroform 6.44E-03 2.92E-02 1.50E+01 4.3E-04 

Methyl ethyl ketone 8.59E-02 3.98E-02 1.77E+02 4.8E-04 

Toluene 8.78E-02 4.53E-01 2.60E+01 3.4E-03 

Total Xylenes 8.56E-03 4.11E-02 2.10E+00 4.1 E-03 

Semivolatile Organics 

2-Methylnaphthalene 2.71 E-03 9.18E-03 7.16E+00 3.8E-04 

4-Methylphenol 2.49E-01 3.84E-01 2.19E+02 1.1E-03 

Acenaphthene 1.92E-02 6.03E-02 1.75E+00 1.1E-02 

Anthracene 1.48E-02 2.26E-02 1.00E+02 1.5E-04 

Benzo(a)anthracene 2.34E-02 8.58E-02 1.00E+00 2.3E-02 

Benzo(a)pyrene 7.21 E-01 3.11E+00 1.00E+00 7.2E-01 

Benzo(b)fluoranthene 3.96E-02 1.82E-01 1.00E+00 4.0E-02 

Benzo(ghi)perylene 2.24E-02 9.96E-02 1.00E+00 2.2E-02 

Benzo(k)fluoranthene 3.09E-02 1.38E-01 1.00E+00 3.1 E-02 

Carbazole 4.39E+00 2.29E+01 none available --
Chrysene 3.08E-02 1.20E-01 1.00E+00 3.1E-02 

Di-n-butylphthalate 1.70E-03 4.58E-03 5.50E+02 3.1E-06 

Dibenz(a.h)anthracene 7.25E-03 2.99E-02 1.00E+00 7.3E-03 

Dibenzofuran 2.19E-02 9.74E-02 no data --
Fluoranthene 3.01E-01 1.44E+00 1.25E+00 2.4E-01 

Fluorene 1.84E-02 6.37E-02 1.25E+00 1.5E-02 

lndeno(1.2,3-cd)pyrene 3.29E-02 1.57E-01 1.00E+00 3.3E-02 

Naphthalene 1.25E-02 2.92E-02 7.16E+00 1.7E-03 

Phenanthrene 7.44E-02 1.89E-01 1.00E+00 7.4E-02 

Pyrene 5.16E-02 1.45E-01 1.00E+00 5.2E-02 

bis(2-Ethylhexyl)phthalate 3.51 E+00 1.84E+01 1.83E+01 1.9E-01 

I 
Pesticides/PCBs 

4,4'-DDD 4.66E-04 1.60E-03 8.00E-01 5.BE-04 

4.4'-DDE 4.34E-04 7.09E-04 8.00E-01 5.4E-04 

4,4'-DDT 4.40E-04 1.54E-03 8.00E-01 5.5E-04 

Dieldrin 1.57E-03 2.14E-03 2.00E-02 7.9E-02 

Endosulfan I 1.37E-04 3.06E-04 none available --
alpha-Chlordane 7.65E-05 3.28E-04 none available --

Nitroaromatics 

2.4-Oinitrotoluene 4.79E-01 1.39E-01 1.50E-01 3.2E+00 

2.4 ,6-Trinitrotoluene 1.39E-01 4.05E-02 7.50E-01 1.8E-01 

Telryl 3.31 E-02 9.00E-02 none avavilable --

Metals 

Cadmium 2.79E-02 2.36E-02 1.00E+00 2.8E-02 

Copper 1.66E+01 7.45E+01 1.40E+00 1.2E+01 

Lead 1.21 E+02 6.23E+02 8.00E+00 1.5E+01 

Potassium 4.77E+02 2.04E+03 none available --
Selenium 1.22E+00 5.18E+00 2.00E-01 6.1 E+00 

Zinc 3.73E+02 1.90E+03 1.60E+02 2.3E+00 

Herbicides 

2.4 .5-T 2.26E-02 6.68E-03 1.00E+00 2.3E-02 

Oicamba 2.43E-02 7.19E-03 2.50E+01 9.7E-04 

Oichloroprop 1.59E-02 4.32E-02 none available --
MCPP 1.56E+00 4.26E+00 9.00E-02 1.7E+01 

(1) Receptor exposure from Table G-17 

(2) Toxicrty reference value from Table 3 6-4 

(3) Hazard quotient calculated as HO = exposure raIe / tox,crty reference value 

with HO < 1. no effecls expected 

1 < HO=< 10, small potential for effects 

10 < HO = < 100, po1en11al for greater exposure to res uh m effects . and 

HO > 100 highest po1en11al for effects 

(4) •• no HO could be calculated. as no tox,crty dala could be found 

p \prt\pr0Jects\Seneca\pnson\nsklabl\ecolog1c\f1nal\finleco XLS\hqs_mammal 

Short-tailed Shrew 

Hazard Quotient 3 

3.9E-02 
1.9E-03 
2.2E-04 
1.7E-02 
2.0E-02 

1.3E-03 
1.8E-03 
3.4E-02 
2.3E-04 
8.6E-02 
3.1 E+00 
1.8E-01 
1.0E-01 
1.4E-01 

--
1.2E-01 
8.3E-06 
3.0E-02 

--
1.2E+00 -
5.1 E-02 
1.6E-01 
4.1 E-03 
1.9E-01 
1.4E-01 
1.0E+00 

2.0E-03 
8.9E-04 
1.9E-03 
1.1 E-01 

--
--

9.3E-01 
5.4E-02 

--

2.4E-02 
5.3E+01 
7.8E+01 

--
2.6E+01 
1.2E+01 

6.7E-03 
2.9E-04 

--
4.7E+01 
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TABLE 1-4 
CALCULA TION OF SOIL HAZARD QUOTIENTS - PRISON SITES - BIRD 

Completion Report - Mini Risk Assessment 
Seneca Army Depot Activity 

American Robin Toxicity Reference American 
Exposure Value (mg/kg/day) Robin Hazard 

Constituent (mg/kg/day) 1 2 Quotient 3 

Volatile Organics 

Acetone 2.99E+00 6.10E+02 4.9E-03 

Chloroform 2.05E-02 none available .. 

Methyl ethyl ketone 2.24E-01 none available .. 
Toluene 2.86E-01 none available .. 

Tota l Xylenes 2.81 E-02 3.06E+02 9.2E-05 

Semivolatile Organics 
2-Methylnaphthalene 1.10E-02 2.85E+01 3.9E-04 

4-Methylphenol 7.17E-01 2.06E-01 3.5E+00 

Acenaphthene 7.55E-02 1.00E+03 7.6E-05 

Anthracene 8.38E-02 1.00E+03 B.4E-05 

Benzo(a)anthracene 1.46E-01 4.00E+01 3.6E-03 

Benzo(a)pyrene 2.33E+00 4.00E+01 5.BE-02 

Benzo(b)fluoranthene 1.BBE-01 4.00E+01 4.7E-03 

Benzo(ghi)perylene 1.16E-01 4.00E+01 2.9E-03 

Benzo(k)fluoranthene 1.57E-01 4.00E+01 3.9E-03 

Carbazole 1.43E+01 none available .. 

Chrysene 1.69E-01 4.00E+01 4.2E-03 

Di-n-butylphthalate 8.78E-03 1.10E-01 8.0E-02 

Dibenz(a,h)anthracene 4.11E-02 4.00E+01 1.0E-03 

Dibenzofuran 7.94E-02 2.18E-01 3.6E-01 

Fluoranthene 1.16E+00 4.00E+01 2.9E-02 

Fluorene 7.51E-02 2.85E+01 2.6E-03 

lndeno(1,2,3-cd)pyrene 1.46E-01 4.00E+01 3.6E-03 

Naphthalene 4.43E-02 2.85E+01 1.6E-03 

Phenanthrene 3.75E-01 2.85E+01 1.3E-02 

Pyrene 3.18E-01 4.00E+01 7.9E-03 

bis(2-Ethylhexyl)phthalate 1.16E+01 1.10E+00 1.1E+01 

Pesticides/PCBs 
4,4'-DDD 3.14 E-03 5.60E-02 5.6E-02 

4,4'-DDE 4.17E-03 5.60E-02 7.4E-02 

4,4'-DDT 3.00E-03 5.60E-02 5.4E-02 

Dieldrin 8.60E-03 7.70E-02 1.1E-01 

Endosulfan I 5.13E-04 1.00E+00 5.1E-04 

alpha-Chlordane 3.BBE-04 2.14E+00 1.BE-04 

Nitroaromatics 
Tetryl 1.05E-01 none available --
2,4,6-Trinitrotoluene 3.81E-01 none available --
2.4-Dinitrotoluene 1.36E+00 none available --

Metals 
Cadmium 1.67E-01 1.45E+00 1.1E-01 

Copper 6.41 E+01 4.70E+01 1.4E+00 

Lead 4.25E+02 3.85E+00 1.1E+02 

Potassium 1.71 E+03 none available --
Selenium 3.92E+00 4.00E-01 9.BE+00 

Zinc 1.23E+03 1.45E+01 8.5E+01 

Herbicides 
2,4,5-T 5.87E-02 none available --
Dicamba 6.31 E-02 none available --
Dichloroprop 5.06E-02 none available --
MCPP 4.99E+00 none available --

(1) Receptor exposure from Table G-17 
(2) Toxicity reference value from Table 3.6-5. 
(3) Hazard quotient calculated as HQ = exposure rate I toxicity reference value 

with HQ < 1, no effects expected 
1 < HQ =< 10, small potential for effects 
1 0 < HQ =< 100, potential for greater exposure to resu lt in effects, and 
HQ > 100, highest potential for effects . 

(4) -- . no HQ could be calculated, as no toxicity data could be found . 
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RESPONSE TO COMMENTS 
from 

United States Environmental Protection Agency 
Region 2 

290 Broadway 
New York, NY 10007-1866 

Comments Dated July 30, 1999 

Draft Completion Report for Six Areas of Concern - SEADs (43,56,69), 44A, 44B, 52, 62, 
and 120B 

Seneca Army Depot Activity, Romulus, New York 
February 5, 1999 

Date of Comment Response: December 10, 1999 

As we discussed during our May 19, 1999 BCT meeting, this document should not be called 
a "Completion Report". Any determination that no further action is appropriate at any of 
the above referenced areas will be based on a number of sources, but not solely on the r:isk 
assessments present.~d in this report. Other pertinent information is included in previous 
Site Investigation (Sn Reports, in the U.S. Department of Defense Base Realignment and 
Closure Ordnance and Explosives Archives Search Report Seneca Army Depot, Romulus, 
Seneca County, New York dated December 1998 prepared by the U.S. Army Corps of 
Engineers (USACE), St. Louis District, in upcoming results of further action/investigations 
for ordnance and explosives determined to be necessary by the St. Louis USACE, and any 
other relevant information provided by the Army. Risk Assessment Report for Six Areas 
of Concern - SEADs (43, 56, 69), 44A, 44B, 52, 62, and 120B would be the most appropriate 
title for the document referenced above. 

All references to the Completion Report, Federal Facility Agreement.(FFA) or Interagency 
Agreement (IAG) throughout the document should be eliminated. 

Response : Disagree. The goal of this effort has been to render a decision and to identify a 
proposed course of action for these sites, regarding threats from chemical contamination. 
Section 10.6a of the Federal Facilities Agreement (FFA) states, "For those AOCs which the 
Army asserts ... (c) pose no threat to public health, welfare, or the environment, the Anny shall 
prepare a Completion Report with certification and documentation to establish that such AOCs 
do not constitute a threat to public health , welfare, or the environment and that further remedial 
measures are not necessary." We believe these sites fall within the requirements described in 
the FF A. This document has considered all available previous investigations related to the 
historical uses and chemical contamination at these sites. There is no evidence of a chemical 
release and therefore, the mini-risk assessment was performed to support the decisions that were 
made regarding the no further action determination . 

With respect to Ordnance and Explosives (OE) /Unexploded Ordnance (UXO) concerns, the 
referenced Archive Search report and subsequent characterization sampling has shown that only 
SEAD-44A has an OE/UXO potential. A remova l will be completed in the spring/summer of 
2000 and the si te condition summarized in a formal OE removal report . SEAD-44A will not be 
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Response to EPA Comments on Draft Completion Report 
Comments Dated : Jul y 30. 1999 
Page 2 of IO 

December I 0, 1999 

transferred until after the removal is complete . However, none of the remaining sites are 
affected by concern for OE/UXO. 

The Army' s goals, and that ofBRAC, is to render opinions on the sites so that it can reuse the 
property, transfer the property, or perform additional remedial actions. Sites that pose no threat 
should be eliminated from further concern so that the Army can focus its efforts on the sites that 
do. Coming to completion on a site does not mean that the Army will relinquish all future · 
responsibi I ity for the site. The Department of Defense policy, titled Responsibility for 
Additional Environmental Cleanup after Transfer of Real Property, outlines the circumstances 
under which DoD would return to do additional cleanup. These circumstances include when 
" . . . the selected remedy is no longer protective of human health and the environment because the 
remedy failed to perform as expected, or because an institutional control has proven to be 
ineffective, or because there has been a subsequent discovery of additional contamination 
attributable to DoD activities." A provision for the modification of final documents based on 
new information has also been included in section 17.10 of the FF A. 

We do not believe that all references to the Federal Facility Agreement or Interagency 
Agreement should be deleted, as these are the documents that govern the investigation and 
reporting of all sites at the Depot. 

EXECUTIVE SUMMARY 

Page iii; With regard to chemical contamination, EPA agrees with the conclusions that the 
six areas pose no threat to human health or the environment for the intended future uses of 
the areas. However, this is not based solely on the risk assessments presented in this 
document. SEAD-62 and SEAD-44B are designated for prison construction use and 
SEADs-(43,56, 69), SEAD-44A, SEAD-52 and SEAD-120B are in the planned buffer zone 
(which EPA considers the future use to be wildlife conservation) between the prison and the 
adjacent land use areas. As we informed you previously, a drinking water restriction may 
be ~ecessary at SEAD-62, due to the state and federal drinking water standards which have 
been exceeded at this area. We also discussed that a groundwater pathway analysis was not 
performed for SEAD-44B with the Risk Assessment, which m~y necessitate a drinking 
water restriction, in addition to the state and federal drinking water standards which have 
been exceeded. 

Response : Agree. We also agree with the conclusions that the six areas pose no threat to human 
health or the environment for the intended future uses of the areas. However, we disagree with .. 
the assumption that the buffer zone areas will be used as wildlife conservation. This land was 
purchased for the purpose of future development or expansion of the prison. Wildlife will not be 
promoted in this parcel and in fact , as stated in the New York State Environmental Impact 
Statement, wildlife will actually be removed . 

We do not feel a groundwater restriction will be necessary at SEAD-62 . The groundwater 
pathway at SEAD-62 is not a realistic pathway for human exposure. It was evaluated in this risk 
assessment for completeness only . The aquifer at this site is of poor quality and would not be 
used for human consumption . For this reason, the prison is constructing potable water lines from 
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Response to EPA Comments on Draft Completion Report 
Comments Dated : July 30, 1999 
Page 3 of 10 

December I 0, 1999 

the municipal system . The site will be controlled as a prison, therefore the installation of wells 
and use of the groundwater would not go unnoticed . 

We also do not feel a groundwater restriction will be necessary at SEAD-44B . A groundwater 
pathway analysis was performed for the SEAD-44B risk assessment. The detected chemicals 
were compared to background levels and all were eliminated except magnesium . Magnesium 
does not have toxicity values for the ingestion and dermal contact of groundwater therefore, risk 
could not be quantified. SEAD-44B groundwater only exceeds the New York State Class GA 
criteria for iron. As mentioned above, the groundwater pathway is not a realistic pathway for 
human exposure due to the poor quality of the aquifer, the construction of potable water lines 
from the municipal system for prison us.e, and the control of the prison over the activities at the 
site. In addition, the groundwater samples which exceed criteria for iron have elevated 
turbidities . Since iron is a naturally occurring compound in soil, it is likely that these iron levels 
would decrease in less turbid groundwater samples. 

The last sentence should be deleted . Future action could be necessa~• based on issues other 
than chemical contamination of soil, groundwater or sediment. 

Response: The analysis presented in this document is hased on past activities at these specific 
sites and the current and future impact of these activities to public health , welfare, and the 
environment. We consider the analysis to be valid and conservative and consistent with others 
performed at the Depot. We also believe the analysis to be in line with the requirements of 
CERCLA and the FF A. It is unclear as to what "other" issues this comment is referring, but they 
are not addressed by the scope of this document. The text has been modified to clarify the last 
sentence of the Executive Summary. 

Pages iv through vii are the concurrence pages for this document and should be deleted. 

Response : Agreed. These pages will be removed. 

5.0 Mini-Risk Assessments 

Page 5-1 - The Decision Criteria Document dated March 1998, was commemed on by EPA 
with our July 14, 1998 letter, the Army should have addressed our comments and published 
a revised document. 

Response : Disagree. The responses to comments on the Decision Criteria Document were 
included in the cover letter for the Draft Completion Report for Six Areas of Concern. A revised 
document was not published because the proposed process was not supported by the regulatory 
agencies (see NYSDEC comments, October 2 I , 1997 "The NYSDEC, under the CERCLA 
program , does not recognize the use of RBC 's in setting remedial goals for contaminated 
areas ... The use of USEPA ' s Region 3 RBCs has been proposed by other USDOD facilities in 
New York, but the NYSDEC has rejected this notion ."). The process as outlined in the Decision 
Criteri a Document was therefore, not used . Instead, as recommended, a site specific screening 
or " mini " risk assessment was performed and included in the Completion Report for Six AOCs. 
A II of the applicable comments from the decision criteria document have been incorporated into 
th e screenin g ri sk assessments for the Completi on Report. 
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Response to EPA Comments on Draft Completion Report 
Comments Dated : July 30, 1999 
Page 4 of I 0 

6.0 Response Action 

December I 0, 1999 

All sections in Chapter 6 entitled Response Action should be deleted. Further action could 
be necessary based on issues other than chemical contamination of soil, groundwater or 
sediment. 

Response : Disagree. The purpose of this document is to reach a conclusion as to whether 
remedial action is necessary based on the past activities the Army has conducted at these specific 
sites . This purpose is consistent with the requirements of the Federal Facilities Agreement 
Section 10.6a which states "For those AOCs which the Army asserts ... (c) pose no threat to 
public health , welfare, or the environment, the Army shall prepare a Completion Report with 
certification and documentation to establish that such AOCs do not constitute a threat to public 
health, welfare, or the environment and that further remedial measures are not necessary." 
Based on the conservative analysis provided within this document and on the analysis of 
previous studies at these sites, the Army believes that these sites pose no threat to public health, 
welfare, or the environment and that there is no need for further remedial action. The text in 
Section 6 has been modified for clarification . 

ECOLOGICAL RISK 

General Comments 

Several of the EPA's previous comments on the Proposed Decision Criteria Document from 
July 1998 still apply to this assessment including Specific Comments 5 and 9 on HI values 
above one and the absence of a higher trophic level receptor. 

In a screening level ecological risk assessment, the proper procedure is to use assumptions 
that will consistently be biased in the direction of overestimating risks. This ensures that 
sites that might pose an ecological risk are studied further. Several procedures were used 
in this mini ecological risk assessment to underestimate potential risks including the use of 
soil samples from a depth of O to 2 inches, the deer mouse receptor, and LOAELs instead <'il. 

NOAELs. 

For ecological risk assessments, ERAGS defines potential ecological risk as a hazard 
quotient and/or index of one or greater. All references in the text concerning HQs above 
one as acceptable ecological risks should be removed (e.g., "an HQ of less than 10 was 
considered acceptable") 

Response : Disagree. The screening ecological risk assessment is designed to overestimate risk 
and we do not believe that we have been under conservative. It is important to note that all 
wildlife, including mice and shrew, will be removed from these areas due to their future use as a 
prison facility. 

Only compounds with HQs less than I will be considered categorically acceptable in terms of 
ecological ri sk. Compounds with higher HQs will be addressed individually in the Ecological 
Risk C haracteri zation section (Section 5.6.4). 
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December I 0, 1999 

Potential exposures to predatory birds have been determined to be small, since the foraging area 
for a predatory bird is much greater than the area of any of the AOCs. Therefore, most of the 
bird ' s diet would be derived from areas other than any of the AOCs. This point will be discussed 
in the revised text. 

Sample depths down to 2 feet below surface will be used to characterize the ecological risk 
associated with the current land use at the six AOCs . 

The ecological risk assessment will be revised to include the short-tailed shrew as a receptor. 

NOAELs will be used as recommended in the ERAGs guidance. If the NOAEL is not available, 
a LOAEL will be used multiplied by 0.1. 

Specific Comments: 

I. Page ii., 2nd and 3rd Paragraph: See General comments above concerning definitions 
of HQs above one. 

Response : - Comment noted . See General Comments section . 

2. Page 1-6 
a) 1st Paragraph, 6th sentence: CERCLA requires the preparation of a baseline risk 

assessment for all NPL sites. Comparison of site concentrations to background or 
appropriate State and/or Federal criteria does not constitute an appropriate risk 
assessment for CERCLA purposes . 

Response: Disagree. This paragraph will be modified for clarification . As stated in Section 
I 0.6a of the Federal Facilities Agreement (Ff A), "For those AOCs which the Army 
asserts ... (c) pose no threat to public health , welfare, or the environment, the Army shall 
prepare a Completion Report with certification and documentation to establish that such 
AOCs do not constitute a threat to public health, welfare, or the environment and that further 
remedial measures are not necessary." At this phase in the process, site concentrations are 
first compared to State and/or Federal criteria. If these criteria are exceeded, a screening risk 
assessment will be performed to quantify the threat for the site specific exposure conditions. 
These two screening tools will determine whether there exists a threat to public health, 
welfare, or the environment and accomplish the goals as described in the FF A. 

Comparison of site concentrations to background for use in the risk assessment is a practice 
suggested by Risk Assessment Guidance for Superfund (RAGS), Volume I, Part A in Section 
5. 7 " ... a comparison of sample concentrations with background concentrations is useful for 
identifying the non-site-related chemicals that are found at or near the site .. .lf organic 
chemicals are present at the site at naturally occurring levels, they may be eliminated from 
the quantitative risk assessment ." The excess risk at the site, which is above and beyond 
risks encountered by background concentrations, is what the Army will be responsible for 
remediatin g. 
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December 10. 1999 

b) 3rd Paragraph, 5th sentence - this sentence only discusses the results of the human 
health mini risk assessment. There should be a discussion of the mini ecological 
risk assessment also. 

Response : Agreed . The sentence will be changed as follows (italics denote changes): 

" If the results of the human health mini-risk assessment indicate acceptable risk, i.e . 
carcinogenic risks are less than I E-04 or the HI is less than I, then the site conditions meet 
the requirements for no further action. Likewise, if the results of the ecological mini-risk 
assessment indicate acceptable risk, i.e. the HQs are less than 1, or ecological risk is 
deemed to be small based on weight-of-evidence considerations, then the site conditions 
meet the requirements for no further action. 

3. Table 1.1-2: There should be a column added to this table that indicates the maximum 
inorganic concentration that was found in the six AOCs for this report 

Response : Agreed. A column indicating the maximum concentration of each contaminant in 
the s ix AOCs will be added . 

4. Page 4-1: 
a) 2nd paragraph - T AGM values are only applicable for human health purposes 

and cannot be used to determine if site conditions warrant further action for 
ecological purposes. 

Response: Agreed. The second sentence of the second paragraph will be changed as 
fo llows (italics denote changes) : 

This document provides criteria for soil clean-up levels based on risks to human health . 

b) Last two paragraphs - Site concentrations should be compared to the most 
stringent of the state and federal groundwater and surface water criteria. 

Response: The most stringent values from the NYSDEC Ambient Water Quality Class GA 
(groundwater) and Class C (surface water) Standards and Guidelines were compared to site 
concentrations . 

5. Page 4-2, 
a) 1st Paragraph, 2nd sentence- Site specific hardness values should be used to 

calculate the applicable NYSDEC surface water criteria. 

Response: There were no site specific hardness values available for any of the six AOCs 
discussed in the Completion Report. Data from two sites upstream of the six AOCs were 
used to calculate a SEDA wide average for surface water hardness , as these data were 
be I ieved to be representative of hardness across the site. 

b) znd paragraph- Site concentrations should be compared to the most stringent of 
the state and federal sediment criteria. 
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December I 0, 1999 

Response : Criteria for sediment concentrations were obtained from the NYSDEC Bureau of 
Environmental Protection, Division of Fish and Wildlife. For each parameter investigated, 
the most stringent of three listed values, those for wildlife, human health , and aquatic life, 
was chosen as the criteria to be compared with site sediment concentrations. 

6. Page 5-82, 
a) 1st paragraph - See General Comments section for comments on unacceptable 

HQ values. 

Response: Agreed . See response to Specific Comment No. I. 

b) Section 5.6.2.2, 3rd Paragraph, last sentence - The perimeter fence will also not 
exclude predatory birds from the prison area. 

Response : Agreed . The sentence will be changed as foll ows (italics den ote changes): 

'The perimeter fence will not exclude mice, voles , shrews, or predatory birds." 

7. Page .5-83, Section 5.6.2.3, 1st Paragraph - The document referred to here is now final 
with a June 1997 date. This document should be used and referenced. 

Response : Agreed . The citation will be changed to " Interim Final Ecological Risk 
Assessment Guidance for Superfund (ERAGs). USEPA, June 1997.' ' 

8. Page 5-84, last Paragraph, last sentence - The mouse is used to represent the small 
mammal receptors at the site. Therefore, the assessment endpoint should be protection 
of the small mammal population. 

Response : Agreed . The sentence will be changed as follows (italics denote changes) : 

"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 small mammal populations."' 

9. Page 5-86, Section 5.6.2.3.1 - A more conservative ecological receptor choice would 
have been the short tailed shrew using a conservative assumption of a diet, composed of 
100% soil invertebrates. This ecological assessment should have also included a 
predatory bird species to determine if any chemicals were bioaccumulating and causing 
potential ecological risks. 

Response: Disagree. Fostering the small mammal population is inconsistent with the future 
use of the land, however, the ecological risk assessment will be revised to include the short
tailed shrew as a receptor. Potential exposures to predatory birds have been determined to be 
small , since the foraging area for a predatory bird is much greater than the area of any of the 
AOCs. Therefore, most of the bird ' s diet would be derived from areas other than any of the 
AOCs. This point will be discussed in the revised text. 
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December I 0, 1999 

10. Page 5-90, Section 5.6.2.4.1 - Page 1-10 of the ERAGS guidance recommends that a 
NOAEL (No Observed Adverse Effects Level) be used in a screening level ecological 
risk assessment to ensure that the risk is not underestimated. If a NOAEL is not 
available, a LOAEL can be used multiplied by 0.1. 

Response : Agreed . The ERAGs guidance will be used as described in the comment. 

11. Page 5-92, 1st Paragraph, 1st complete sentence - See General comments section above 
for comment on unacceptable HQs values. 

Response : See response to Specific Comment No. I . This section will be revised 
accordingly. 

12. Page 5-93, Section 5.6.3.2., 1st Paragraph, second to last sentence: - Since predatory 
species could receive their most significant exposures of chemicals through their prey, a 
higher trophic level species should have been evaluated. 

Response: Disagree . See response to Specific Comment No . 9. 

13. Page 5-105, 
a) 1st Paragraph - See General Comments section above for comment on 

unacceptable HQ values. 

Response: See response to Spec ifi c Comment No. I . This section will be revised 
accordingly. 

b) 2nd Paragraph, 2nd sentence - USEPA Region II biological Technical 
Assistance Group recommends the use of soil sample depths up to 2 feet below 
surface as the applicable depth that a terrestrial receptor could come into contact 
with. 

Response: Agreed. Sample depths down to 2 feet below surface will be used to 
characterize the ecological ri sk associated with the current land use at the six AOCs . 

HUMAN HEALTH RISK 

General Comments 

The human health "mini" risk assessments performed for each of the six subsites, for the 
most part, adhere to the appropriate Superfund risk assessment guidance. However, there 
is a general concern regarding the extent of characterization of these subsites. For 
example, SEADs 44B, 62 and 120B have 6 or fewer soil samples. In addition, the report has 
screened out inorganic contaminants of concern (in soil and groundwater) based on a 
statistical comparison with background concentrations. Often an inadequate background 
data set precludes a statistical comparison with site sampling data; however, in this case 
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December I 0 , 1999 

it's the site related sample size rather than the background sampling set that is of 
questionable size. So, while the report indicates that many inorganics were screened out 
because there was no statistical difference between the site and background sample 
populations, it should also be noted that the statistical test employed (Wilcox Rank Sum 
Test) had limited power to "detect" a difference in the two populations because of the 
limited sampling size of the site-related contaminants. 

Response : Initially, data from the six AOCs were combined for comparison with the background 
data, an approach that was deemed valid given the proximity of the six sites to one another and 
the limited number of samples collected at some of the AOCs. Table 5.2-2 shows the number of 
samples contained in each set of data used in the statistical comparison . In the case of each 
contaminant, the number of site samples used in the statistical comparison was actually larger 
than the number of background samples. Once possible contaminants were determined to be 
above or below background values using the Wilcoxon Rank Sum Test, human health risk was 
calcul ated where necessary. For compounds designated as contaminants of potential concern 
(COPCs), a separate va lue for human health risk was cal culated at each SEAD area. The 
max imum concentrati on of the COPC in each separate SEAD area was used in thi s calculation . 

Specific Comments 

Table 5.2.3 Barium was screened out as groundwater contaminant of concern (see 
discussion above) , but was detected at a maximum concentration of 69ug/l - the MCL is 2 
ug/dl. 

Response: Di sagree. Barium was screened out as a groundwater contaminant of concern 
beca use the mean of 69 .94 ug/L for the samples. from the six AOCs was less than the m ean of 
75.13 ug/L fo r the background samples . The maximum concentration s of barium in the site 
dataset and th e background dataset were 11 7 and 33 7 ug/L, respectively. The MCL for barium is 
actua ll y 2 mg/L (2,000 ug/L) , not 2 ug/dl. Therefore all of the site and background groundwater 
concentrati ons are we ll below the MCL for barium . 

Figure 5.3.5 The Completion Report does not include a groundwater pathway for SEADs 
52 and 120B. 

Response: Groundwater was not included as a pathway in Fi gures 5.3 .5 or 5.3.7 because no 
ground water data was available in either SEAD 52 or 120B. 

Table 5.3.1 The text uses a drinking water ingestion rate of 2 liters a day for the 
occupational scenario. ""Standard Default Exposure Factors""(OSWER 9285.6-03;3/91) 
recommends I liter a day. This substitution has no practical impact on the results of the 
risk assessment. 

Response: Agreed. The current calculation of drinking water ingestion by workers 
overestimates risk. Future ri sk assessments of thi s pathway w ill assume drinking water ingestion 
of I liter/day. 
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Page 5-73: The application of the Uptake/Biokinetic Lead Model for Children assumes that 
no soil/dust lead exposure occurs during the weekend when children would not be at 
daycare. This scenario may reasonable represent the site contribution to lead exposure but 
may underestimate "true" exposure. Including weekend soil exposure would marginally 
lower the acceptable soil Pb level for the site to approximately 400 ppm, but would not 
significantly alter the conclusion of the lead risk assessment for the site. 

Response : Disagree. Exposure to lead at home for children attending the day care center is 
unknown . However, on the 5 days that the child attends the day care center, our model assumes 
that the child ' s entire soil/dust intake is derived from soil at SEDA. In reality, on those days, the 
child might have some soil/dust exposure at home . If the soil at the SEDA sites has higher lead 
content than at a child ' s home, then our model overestimates exposure and risk. Unfortunately, 
the IEUBK model does not readily accommodate exposure to multiple soil/dust sources over the 
course of each day. Since the focus of this assessment is exposure/risk from the SEDA sites, we 
conservatively estimated that, on the five days/week of day care center attendance, the child's 
entire so il/dust exposure occurs at the center. While this approach does not include a 
conservatively hi gh background exposure at home on the weekend (because the IEUBK model 
ca~1't do this) , we believe our daily overestimate of soil/dust exposure at the day care center is 
reasonable compensation, and results in a reasonably conservative estimate of risk. 
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RESPONSE TO COMMENTS 
From 

New York State Department of Environmental Conservation 
Division of Environmental Remediation 

Bureau of Eastern Remedial Action Room 242 
50 Wolf Road, Allbany, New York 12233-7010 

Comments dated April 26,1999 

Draft Completion Report for Six AOCs - SEADs (43,56,69), 44A, 44B, 52, 62, and 120B 
Seneca Army Depot Activity, Romulus, New York 

Site ID No. 850006 
February 5, 1999 

Date of Comment Reponse: December 10, 1999 

The New York State Departments of Health (NYDOH) and Environmental Conservation (NYSDEC) 
have reviewed the Draft Completion Report for Six Areas of Concern, SEADs- ( 43,56,69), 44A, 44B, 
52, 62, and 120B, and offer the following comments. These six areas are all within the 710 acre parcel 
of land planned for transfer to the New York State Department of Correctional Services (DOCS) for 
use as a Maximum Security Correctional Facility. (Please note that your transmittal letter for the 
Completion Report which contains a Response to Comments section, incorrectly identifies an excerpt 
from a October 21, 1997 letter written by Mr. Marsden Chen of the NYSDEC as comments received 
from NYSDEC on the March 1998 proposed decision criteria document developed by SEDA.) 

Response: Agreed. While it is true that these comments are not in response to the decision criteria 
document, it does address several of the issues-contained in that document. 

I. A discussion of SEAD-64C and SEAD-60 are not included in the Draft Closure Report, 
although these areas are also inside the boundary of the proposed prison parcel. In response 
to a query, SEDA explained that all agencies had previously agreed that the data generated 
during the ESI indicated SEAD 64C should not be considered a site; responsibility for the 
rerr,£.diaton of SEAD-60 has been transferred to the NYSDEC regional Spill Response 
program. NYSDEC suggests that SEAD-64C and SEAD-60 be piggybacked on discussions of 
clo,sure for these identified six areas so that they may also be clearly terminated as Areas of 
Concern. 

Respon se: SEAD-64C has been included in the Decision Document - Mini Risk Assessments and 
SEAD-60 has been included in the Decision Document for Twenty-Six No Further Action Sites. 
Inclusion in these two documents will also allow these 2 sites to be clearly terminated as Areas of 
Concern. 

2. The Interagency Agreement requires that the Closure Report also include a certification from 
the Army (only) supporting its assertion that these sites pose no threat to public health, 
welfare, or the environment, and that further remedial measures are not necessary. The 
concurrence signature pages for the NYSDEC and the NYSDOH, Pages v and viii of the 
report, should be removed. The other two signature pages should, at least, be modified so that 
neither the Army nor the USEPA signs declarations of the State's position on concurrence. 

Response: Agreed. These pages have been removed . 
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· Response to NYSDEC Comments of Draft Completion Report 
Comments Dated: December 10, 1999 
Page 2 of3 

December I 0, 1999 

3. Section 4.4.1.1 of the September 1993 final Work Plan for CERCLA Investigation of Fifteen 
Solid Waste Management Units describes an area outside Building 606 with an open 
excavation roped off for deferred cleanup under the CERCLA cleanup process. Section -
4.4.4.2 of the work plan states that 2 sludge/liquid samples will be collected from the buried 
tank which was believed to be a septic tank for Building 606. The discussion on SEAD (43, 56, 
69) should address these items. Please discuss SEDA's plans to abandon and notify 
subsequent owners of any underground tanks in this area before property transfer. 

Response : Section I. I .2.1 of the Completion Report states that the concrete underground tank, 
located near Building 606 and used for the intermittent storage of wastewater, was removed in 1989 
and replaced with a new tank to comply with underground tank regulations . The tank was pumped 
out and the contents were sent to a POTW. The tank is currently empty. 

4. The Army Corp of Engineers has recommended that SEAD-43 and SEAD-44A undergo 
further investigation for the presence of unexploded ordnance (UXO). When will the UXO 
investigation/clearance be conducted? If prison construction begins before UXO clearance is 
completed, what measures will be taken to prevent construction workers from entering these 
potentially hazardous areas? Please forward to the NYSDEC, for completion of its files, a 
work plan and the resuks from these UXO investigations as soon as they are available . . 

Response: Characterization sampling for UXO has occurred at both sites. SEAD-43 has been 
dropped from consideration since nothing has been detected. This site will be wrapped up in the 
In sta ll ati on-Wide OE EE/CA that is being performed. A removal at SEAD-44A will begin in the 
March-April timeframe and is scheduled-to be done by the summer. The results of this work will be 
presented in a fonnal removal report. 

The areas that require UXO clearance have been isolated and secured from all coi:istruction 
act ivi ties. Access is prohibited. The UXO investigation is being performed by a specialty 
contractor and is not part of this contract. A schedule and work plan will be provided under separate 
cover for that effort. 

The UXO work will be completed prior to the transfer of this property. 

5. It is our underr,tanding that SEDA staff are conducting a radiological survey of Building 612 
(SEAD 52) due! to the historical presence of depleted uranium ammunition in this building. As 
discussed at the February BCT meeting, the NYSDOH will need to review the methodology 
and results of the S\lrvey and conduct its own confirmatory survey before this building is put 
into re-use. 

Response: The radiological survey of Building 612 (SEAD-52) was conducted in the spring of 
1999. The NYSDOH made one site visit after the survey was completed . The report for this 
investigation has been prepared and provided under separate cover to the NYSDOH. Data from 
thi s survey was compared to guidelines agreed upon by the regulatory agencies for the other 
radiological surveys at the Depot. No values from Building 612 equaled or exceeded those 
guidelines. · 

6. The proposition that an ecological hazard quotient of less than 10 should be considered 
acceptable (protective of ecological receptor) is not adequately supported. Screening is done 
at a hazard quotient level of 1; raising the screening level to 10 appears arbitrary. The report 
notes that use of the maximum detected value of contaminants in the assessment rather than 
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Response to NYSDEC Comments of Draft Completion Report 
Comments Dated: December 10, 1999 
Page 3 of3 

December I 0, 1999 

the 95% UCL of the mean is to compensate for the uncertainties associated with evaluating a 
site with the smaller ESI database. It is not appropriate to negate this compensation by citing 
it as a reason to utilize a less conservative risk screening level. 

Response : Agreed . Only compounds with HQs less than I will be considered categorically 
acceptable in tenns of ecological risk. Compounds with higher HQs will be addressed individually 
in the Ecological Risk Characterization section (Section 5.6.4) . 
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Response to Comments From United States Environmental Protection Agency 

Subject: Draft Final Completion Report for Six Areas of Concern: SEADs (43, 56, 63), SSA, 44B, 52, 
62, 120B, Seneca Anny Depot, Romulus, New York, December 10, 1999 

Comments Dated: February 12 , 2001 

Date of Comment Response: April 30, 200 I 

USEPA Comments: 

Comment: Executive Summary, page iii 
Any planned buffer zones between the prison and the adjacent land use areas that are or become 
vegetated could serve, and need to be considered and evaluated, as a habitat for wildlife. Even 
though the Army states that wildlife will not be promoted in this area, there is no way to effectively 
deter small mammals and birds from these vegetated areas. The USEPA does not believe that 
wildlife can be permanently excluded from the buffer areas since mammals can reenter through and 
over chain link fences and birds can fly over them. 

Response: The Anny has made no comment in the Executive Summary about the future occupation of the 
proposed prison area by ecological receptors. The Anny does presume that the area actually developed for 
the prison and its associated infrastructure (parking lots, access road, cleared area, etc.) will become less 
desirable habitats for ecological receptors, but it is likely that some residual population of small mammals 
and birds will remain in the area, especially where development is not conducted. Thus, the ecological risk 
assessment conducted and described in the Completion Report reflects this by evaluating potential impacts 
to two small mammals (deer mouse and short-tailed shrew) and a predatory bird (robin added since draft 
final issued). 

The Anny wishes to note that the "prison" parcel encompasses approximately 700 acres of land that will be 
turned over to the State. The eight Areas of Concern (AOCs) discussed in this report account for 128 acres 
of this land, or less than 20 percent of the entire "prison" site. However, based on agreements with the US 
EPA and the NYSDEC, these eight AOCs have been subject to site investigations because they are known 
to have been the locations of historic military or industrial activities. Because of the historic use, there is a 
higher likelihood that chemical materials were present in these areas and possibly released to •he 
environment. Thus, data used in the risk assessment calculations for both human health and •:cological 
populations is biased towards the worst case scenario, i.e., chemicals are present in these areas and have 
been released to the environment where they remain and can impact future populations. The wor~t case 
scenario is further fortified by using the maximum concentrations detected in samples as the expJsure point 
concentration for the ecological receptors . Once the worst-case is presented, logical discussions are offered 
to indicate why the actual exposure to the identified chemical is presumed to be lower. If sampling had 
been systematically conducted throughout the 700-acre prison parcel , it is likely that the average 
concentration of chemicals detected would have decreased. This phenomenon would have occurred 
because samples from 80 percent of this land should be cleaner than samples that were collected from 
historic use sites. Average concentrations established from perceived "dirty" historic use sites should be 
higher than mixed results produced from the entire prison parcel. 

Thus , the Arm y believes that the risk assessment conducted in this document overestimates the potential 
risk that will be experienced by any ecological receptor that resides in the area of the planned prison or its 
surrounding buffer area . 

No changes to incorporate the buffer areas will be included in the ERA . 
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Response to EPA Comments on Draft Final Compl eti on Report 
Comments Dated : February 12. 200 I 
Page 2 o f 2 

General Comment: 

A pril 30. 200 1 

The USEPA believes that the screening level ecological risk assessment (SLERA) prepared for these 
AOCs underestimates the potential ecological risk. The agency agrees with most of the 
recommended revisions proposed in this response with one exception. In a screening level ecological 
risk assessment, the foraging area of a receptor species is considered to be I 00% of the site or in this 
case the combined areas of the AOCs in the buffer zone. The actual foraging area of a species wou ld 
come into account in the baseline ecological risk assessment. The USEPA still believes that a 
predatory bird species such as a hawk should be included in the SLERA using conservative exposure 
assumptions such as an area use factor of one. 

Response: The screening ERA presented in the Completion Report includes 2 carnivorous species (shrew 
and robin) in its 3 receptors. Both of these species are smaller and lighter in weight, have smaller foraging 
areas and are, therefore, more likely to be affected by contaminants found in the eight AOCs evaluated. 

A raptor, such as a red-tailed hawk (Buteo jamaicensis) was initially considered as a potential receptor for 
this ERA. However, the home range ofa hawk which is approximately 1800 acres (USEPA 1993 , Wildlife 
Exposure Factors Handbook), is much greater than the 128-acre area represented by the eight identified 
AOCs, and the 700-acre area represented by the eight AOCs and the "buffer zone." Therefore, it is unlilrely 
that a hawk would derive a significant portion of its diet from prey living in any of the AOC sites 
evaluated. 

Instead, a more realistic predatory bird species, the American Robin (Turdus migratorius) has been 
included as a receptor in the ERA for these AOCs. It has been recognized during site reconnaissance 
visits, has a home range of 0.395 acres , and a seasonal residence of 7 months at the Depot. For a more 
realistic screening ERA , the robin has been used as a receptor. 

Specific Comment: #2, page 1~6 
a.) The USEPA believes that the process recommended by the US Army in which site concentrations 

that exceed state or federal criteria are carried through to a SLERA is appropriate. 

b.) The USEPA believes that the response to this comment is adequate but stresses that both the 
USEPA and NYSDEC must review and agree that the weight of evidence considerations used for 
determining eco logical risk to be small are appropriate. 

Response: Comments noted. 

Specific Comment: #9, page 5-86, Section 5.6.2.3.1 
See response above on fostering small mammal populations and predatory bird species receptors. 

Response: See above response to the response on fostering small mammal populations and predatory bird 
species receptors. 

Specific Comment: #12, page 5-93, Section 5.6.3.2 
See response above concerning inclusion of a predatory bird species in the SLERA. 

Response: See above response to the response concerning inclusion of a predatory bird species in the 
SLERA. 
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Response to Comments From New York State Department of Environmental Conservation 

Subject: Draft Final Completion Report for Six Areas of Concern: SEADs (43, 56, 63), SSA, 44B, 52, 
62, 120B, Seneca Anny Depot, Romulus, New York, December 10, 1999 

Comments Dated: March 24, 2000 

Date of Comment Response: April 30, 2001 

NYSDEC Comments: 

1. Comment: The Army's response to NYSDEC response number one, "SEAD-64C has been 
included in the Decision Document- Mini Risk Assessment. .. " is confusing as there is no such 
document, to my knowledge. Therefore, the termination of SEAD 64C as an Area of Concern 
(AOC) is not properly addressed anywhere. Please clarify. 

Recognize that NYSDEC is waiting for a response to comments (letter dated January 20, 2000) 
on the Draft Decision Document, Twenty-six Low/No Further Action Sites regarding SEAD 60 
and its termination as an Area of Concern. 

"' 

Response: The tennination of SEAD-64C as an Area of Concern is addressed in the Draft Decision 
Document - Mini Risk Assessment, dated April 2000 and also the Draft Final Decision Document -
Mini Risk Assessment dated February 2001. 

The NYSDEC comment in the letter dated January 20, 2000 is as follows: 

SEAD-60 - Oil Discharge Adiacent to Building 609: The report should clarify that the "removal 
action " performed at this site was actually a clean-up pe,formed under the oversight of the NYSDEC 
Region 8 Spill Prevention & Response unit. The ground water results should be included in AppendLt 
E. The report should note what actions are proposed to locate the source of the upgradient ground 
water contamination. 

Agreed. The removal action was actually a clean-up performed under the oversight of the NYSDEC 
Region 8 Spill Prevention and Response unit. According to the NYSDEC inspection letter (dated July 
13 , 1999, see attached copy) following the cleanup, no further excavation will be required . This will 
be clarified in the Draft Decision Document, Twenty-six Low/No-Further Action Sites and restated in 
the response to comments pertaining to that document. 

Ground water samples indicated the presence of two volatile organic compounds, benzene and 
acetone, a pesticide, beta-BHC, total petroleum hydrocarbons and several metals were detected. Of the 
compounds and metals detected only iron, manganese and sodium were detected above the Class GA, 
New York Ambient Water Quality Criteria. These metals are non-toxic metals and are not considered 
to constitute a human health threat. Benzene was detected sample collected from the upgradient well , 
MW60- I, at I ug/L, which is at the Class GA, New York Ambient Water Quality Criteria. Since the 
organic and inorganic compounds detected in groundwater are either at or below the New York criteria 
or are non-toxic the groundwater conditions do not suggest that groundwater is a media of concern at 
SEAD-60. These results will be included in Appendix E. 

Because groundwater conditions do not suggest that groundwater is a media of concern at SEAD-60 
and because no further action is suggested by NYSDEC in the July 13 , 1999 letter, no additional work 
related to groundwater is pending. 
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Response to NYSDEC Comments on Draft Final Completion Report 
Comments Dated : March 24. 2000 
Page 2 of 2 

April 30. 200 1 

2. Comment: The Army's response to NYSDEC response number three does not address the area 
outside building 606 that had cleanup deferred. If the area has been "cleaned up", 
documentation should be included in the report. 

SEDAs plan to abandon and notify subsequent owners of any underground tanks I the area 
before property transfer was not addressed in the Army's response. Are there any Underground 
Storage Tanks (USTs) in the area within the SEADs ( 43, 56, 69)? If so, then a description and 
location of each tank should be documented in the report. 

Response: Building 606 is addressed in a letter from NYSDEC to Seneca Army Depot dated July 13 , 
1999. This letter summarizes the inspections performed by NYSDEC on a number of spill sites at the 
Depot. The observation of the area outside Building 606 is as follows , " Inspected excavation/trench , 
approximately 3 feet deep by 4 feet long, 1 ½ -2 feet wide. No visual contamination noted , no readings 
above background on HNu meter. No further action will be requested ." 

Cleanup documentation for the area outside of Building 606 will not be included in the Completion 
Report , because no cleanup action has been requested or performed. 

Section 1.1.2.1 of the Completion Report states that there was a concrete underground tank located 
near Building 606 which was used for the intermittent storage of wastewater. This tank was removed 
in 1989 and replaced with a new tank located within a concrete vault to comply with underground tank 
regulations. As shown in Figure 1.1 - 14, the concrete vault is located to the southwest of Building 
606. As stated in the response to NYSDEC comments on the Draft Final Completion Report , the tank 
was pumped out and the contents were sent to a POTW. The tank is currently empty. The text has 
been revised to reflect thi s. 

Subsequent owners will receive a copy of the Completion Report through which they will become 
informed of the presence of an underground storage tank at Building 606. 
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___, 
. New.York State Deparbnent of Environmental Conservation 

r-iorsaheads Sub-Office, Region 8 .... 
~ 

276 Sing Sing Road. Suite 1, Horseheads, New Yori< 14845 
Phone: (607) 739-0809 • FAX: (607) 729-7513 
Website: www.dec.state.ny.us 

Seneca Anny Depot Activity 
Building 123 
Romulus, NY 14541 

Attn: Mr. Thomas Grasek 

Dear Mr. Grasek: 

July 13, 1999 

Re: Seneca Anny Depot Spills 
Quarten 205, Spill No. 9804496 
Building 609, Spill No. 9812961 
Building 606, No Spill Assigned 

John P. Cahill 
Cotrwniaaianer 

On June 7, 1999, this Department performed inspections of the above-referenced spill sites 
to determine the status and need for further action relative to each site. A summary for each 
inspection is as follows: 

Quarter 205. Spill No. 9804496 

Inspected open excavation resulting from removal of heating oil tank. Excavation 
was approximately five feet deep by six feet by 8 feet. There was less than two 
inches of water in base of excavation, with no evidence of a sheen. HN u readings on 
sidewalls indicated background (non~etect) concentrations of petroleum. There was 
no visual indication of contamination. Based on inspection results plus previously 
submitted analytical results (whic:i indicated minor semi-volatile contamination), no 
further. action will be required for this site. Excavated soils have been staged with 
soils from the Building 609 excavation and will be handled under that spill file. The 
Quarters 205 spill file will be closed. 

Buildim~ 609, Spill No 9812961 
Inspected open excavation, approximately 1 ½ to 2 feet deep, 40 to 50 feet long, and 
20-25 feet wide. Excavation had approximately 6 inches water. No visible soil 
contamination noted. no readings above background on HNu meter. Based on 
inspection plus previous analytical results, no further excavation to be required. Spill 
file to be left open until soil disposaL'treatrnent completed. 





Mr. Tom Grasek -2- July 13, 1999 

Buildin2 606 
Inspected excavatiJn/trench, approximately 3 feet deep by 4 feet long, 1 ½-2 feet 
wide. No visual contamination noted, no readings above backgroWld on HNu meter. 
No further action will be requested. 

If you should have any questions on the :ibove. please contact me at (607) 739-0809. Your 
continued cooperation is ::.pprcciated. 

SR:jb 

Sincerely, 

Sutt fr.,:;✓~/ 
Scott Rodabaugh. P .E. 
Environmental Engineer 
New York State Department of 

Environmental Conservation 
Division of Environmental Remediation 
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