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U.S. Army Corps of Engineers 
Engineering and Support Center, Huntsville 
Attn: Major David Sheets/ CEHNC-PM-EO 
4820 University Square 
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SUBJECT: Seneca Army Depot Activity - Final Action Memorandum and 
Engineering Evaluation/Cost Analysis (EE/CA) for the 
Miscellaneous Components Burial Site (SEAD-63). 

Dear Major Sheets: 

Parsons Engineering Science (Parsons) is pleased to submit responses to USEPA's comments on 
the Action Memorandum and Engineering Evaluation/Cost Analysis (EE/CA) for SEAD-63 at 
the Seneca Army Depot Activity located in Romulus, New York dated July, 2001. Replacement 
pages to the document have been provided. 

This work was performed in accordance with the Scope of Work (SOW) for Delivery Order 11 
to the Parsons Contract DACA87-95-0031. 

Parsons appreciates the opportunity to provide you with this memorandum. Should you have 
any questions, please do not hesitate to call me at (781) 401-2535 to discuss them. 
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PA~SONS ENGINEERING SCIENCE, INC. 

\-j{L{lt' -~0 fh fL{;-l~ ~ 
Jacqueli e Travers, P.E. 
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PARSONS ENGINl5ERING SCIENCE, INC. 

30 Dan Road• Canton , Massachusetts 02021-2809 • (781 ) 401-3200 • Fax: (781) 401-2575 

October 3 I , 200 I 

Mr. Julio Vazquez 
USEPA Region II 
Superfund Federal Facilities Section 
290 Broadway, I 8th Floor 
New York, NY 10007-1866 

Ms. Alicia Thome 
New York State Department of Environmental Conservation (NYSDEC) 
Bureau of Eastern Remedial Action 
Division of Hazardous Waste Remediation 
625 Broadway 11th Floor 
Albany, NY 12233-7015 

SUBJECT: Seneca Army Depot Activity - Final Action Memorandum and 
Engineering Evaluation/Cost Analysis (EE/CA) for the 
Miscellaneous Components Burial Site (SEAD-63). 

Dear Mr. Vazquez/Ms. Thome: 

Parsons Engineering Science (Parsons) is pleased to submit responses to USEPA 's comments on 
the Action Memorandum and Engineering Evaluation/Cost Analysis (EE/CA) for SEAD-63 at 
the Seneca Army Depot Activity located in Romulus, New York dated July 2001 . Please find 
enclosed replacement pages to update the Action Memorandum and Appendices. Instructions 
are provided. 

Should you have any questions, please do not hesitate to call me at (781) 401-2535 to discuss 
them. 

Sincerely, 

PARSONS ENGINEERING SCIENCE, INC. 

,,,_)ll &4 ~ {:hrUU! ,y 
Jacque I irle, Travers, P .E. 
Task Order Manager 

cc: S. Absolom, SEDA 

J. Mullikin, USACHPPM 

T. Sydelko, Argonne Nat'l Lab 

Document Distribution, MRD 

B. Wright, JOC 
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A. Thome, NYSDEC 
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Maj . D. Sheets, USACE 

C. Kim, USACE 
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SENECA ARMY DEPOT ACTIVITY 
FINAL ACTION MEMORANDUM - OCTOBER 2001 

Instructions to Complete Edit/Update to revised final document 

Please find enclosed the following items to update the July 2001 revised final document 
to the October 2001 final document. 

A. Update cover and spine for the Final Action Memorandum. 
B. Final Action Memorandum: 

Reissued pages 3-1 and 5-3. Replace previous pages. 
C. Appendix A - Engineering Evaluation/Cost Analysis (EE/CA): 

Reissued Table 2-15 and pages 2-64 and 7-3. Replace previous table and pages. 
D. Reissued Appendix F and Attachment A to Appendix F. Replace previous 

Appendix F and Attachment A. Attachment A should be separated from 
Appendix F with the green divider sheet enclosed. Please note that Attachment B 
to Appendix F has not been reissued and should remain in the document. 

E. Appendix I - Please add the responses to comments to the end of Appendix I. 

If you have any questions please contact Jacqueline Travers at (781) 401-2535. 
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SENECA SEAD-63 FINAL ACTION MEMORANDUM 

3.0 THREATS TO PUBLIC HEALTH, WELFARE OR THE ENVIRONMENT; 

STATUTORY AND REGULATORY AUTHORITIES 

The removal action program discussed 111 this action memorandum 1s proposed to address the 

potential threats discussed below. 

3.1 THREATS TO PUBLIC HEALTH OR WELFARE 

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

human risk posed by the contaminants present at SEAD-63 (see Section 2 of Appendix A) . Likely 

receptors included a park worker. construction worker. and recreati onal visitor ( child). A residential 

receptor was also considered for comparative purposes only. Future residential use of the land is 

highly unlikely. Except for groundwater and surface water exposure under the residential scenario. 

risks for the recreational child, park worker, and construction worker are acceptable (HI less than I 

and carcinogenic risk less than I x J0·4
) . The recreational child resulted in a hazard index of 0.4 and 

the lifetime cancer risk for an adult is 8 x IO·'. The park worker resulted in a hazard index of 0.2 and 

a cancer risk of 5 x JO·'. The primary constituents driving the cancer risks for recreational child and 

parker worker are dibenz(a,h)anthracene and benzo(a)pyrene in surface water. These two 

constituents were only detected in one out of 22 samples. Therefore, risk driven by these two 

constituents is most like ly significantly lower than indicated by the mini-risk assessment; the 

likelihood of a residential receptor spending all of his/her exposure time at the one location where 

the detection was made is highly unlikely. Under the construction worker scenario, the hazard index 

is 0.3 and the cancer ri sk is 9 x I o-s. The primary driver for noncarcinogenic risk is exposure to 

cadmium in soils. Mercury. which was also detected above background levels, did not contribute 

significantly to ri sk. 

The residential scenari o, which was considered for comparative purposes only, exhibited the 

greatest noncarcinogenic ri sk for a residential child (HJ=2). This was primarily due to the presence 

of manganese in groundwater. As there is no source of manganese at SEAD-63 (so il concentrations 

of manganese did not exceed background levels), its presence in the groundwater is suspect and may 

be due to turbidity in the three groundwater samples collected from the site. The collection of 

additional groundwater data is recommended for this site. Carcinogenic ri sk is I x I 0-4, which is 

mainly caused by exposure to dibenz(a,h)anthracene and benzo(a)pyrene in surface water. 

October. 200 I Page 3-1 

p:\pit\projects\seneca\s63eeca\act111e111\rev isedlinal3 ec t3.doc 



SENECA SEAD-63 REVISED FINAL ACTION MEMORANDUM 

5.1.4 Engineering Evaluation/Cost Analysis 

In order to determine the appropriate remedial technology fo r the SEAD-63, an EE/CA was 

conducted. The EE/CA is included as Appendix A of this report. The EE/CA contains a brief 

summary of the site history and the results of previous investigations. 

5.1.5 Description of Alternative Technologies 

The main foc us of the EE/CA is an evaluation of the d ifferent remedial technologies. Because the 

impetus fo r the remova l action at this site is the presence of debri s, and due to the unce1tain nature 

of these buried drum s and military components, only one alternative, excavation and di sposal , rather 

than any s01t of in situ treatment of these items is log ica l. For thi s reason, no alternative 

technologies \Vere evaluated as pait of thi s eva luation. 

5.1.6 Institutional Controls 

There are no institutional controls required for this action. The requirement fo r institutional control s 

w ill be addressed as part of the overall remedial action. 

5.1.7 Off-Site Disposal Policy 

It is anticipated that no material s class ified as hazardous waste w ill be generated during thi s removal 

action. A ll non-hazardous, non- radi o logica l waste (constructi on debris, etc.) w ill be disposed in an 

approved non-hazardous waste landfill (if necessary). Envirocare in C live, UT is proposed as the 

destination for any radiological containing debri s or soils exhibiting radionuclides greater than c lean 

up goa ls. Envirocare accepts low leve l radiologica l wastes and so il s. 

5.1.8 Post-Removal Site Control Activities 

The depot is fenced and patrolled by armed guards to limit access. 

5.1.9 QA/QC Plan 

The remova l contractor w ill be required to develop a QA/QC plan which w ill be submitted to the 

appropriate agencies fo r approva l. Thi s pl an w ill address both deta iled and broad QA/QC issues. 

Jul y 200 I Page 5-3 
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RECEPTOR 

PARK WORKER 

RECREATIONAL VISITOR (CHILD) 

CONSTRUCTION WORKER 

ADULT RESIDENT 
(Hazard Index) 

CHILD RESIDENT 
(Hazard Index) 

RESIDENT 
(Total lifetime Cancer Risk) 

TABLE 2-15 
CALCULATION OF TOTAL NONCARCINOGENIC AND CARCINOGENIC RISKS 

REASONABLE MAXIMUM EXPOSURE (RME) - SEAD-63 
Engineering Evaluation/Cost Analysis 

Seneca Army Depot Activity 

EXPOSURE/RISK 
EXPOSURE ROUTE CALCULATIONS 

Table Number 

lnha1at1on of Oust m Ambient Air Table A-1 

Ingestion of So,t Table A-4 

Dermal Contact to Soll Table A-6 

Ingestion of Groundwater Table A-9 

Dermal Contact to Surface Water Table A-13 

Dermal Conta ct to Sediment Table A-14 

TOTAL RECEPTOR RISK (Ne & Car) 

Inhalation of Oust Ambient Air Table A-1 

Ingestion of Soil Table A-4 

Dermal Contact to Soil Table A-6 

Ingestion of Groundwater Table A-8 

Dermal Contact to Groundwater Table A-11 

Dermal Contact to Surface Water Table A- 13 

Dermal Contact to Sediment Table A-15 

TOTAL RECEPTOR RISK (Ne & Car) 

lnhalallon of Oust 1n Ambient Air Table A-1 

Ingestion of Soil Table A-4 

Dermal Contact to Soil Table A-6 

TOTAL RECEPTOR RISK (Ne & Car) 

Inhalation of Dust Ambient Air Table A-2 

Ingestion of Soll Table A-5 

Dermal Contact lo S011 Table A-7 

Ingestion of Groundwater Table A-9 

Dermal Contact to Groundwater Table A-12 

Dermal Contact to Surface Water Table A-14 

Dermal Contact to Sediment Table A-16 

TOTAL RECEPTOR RISK (Ne & Car) 

Inhalation of Dust Ambient Air Table A-2 

Ingestion of Soil Table A-5 

Dermal Contact to Soil Table A-7 

Ingestion of Groundwater Table A-9 

Dermal Contact to Groundwater Table A-12 

Dermal Contact to Surface Water Table A-14 

Dermal Contact to Sediment Table A- 16 

• 
TOTAL RECEPTOR RISK (Ne & Car) 

Inhalation of Dust Ambient Air Table A-2 

Ingestion of Soil Table A-5 

Dermal Contact to Soil Table A-7 

Ingestion of Groundwater Table A-9 

Dermal Contact to Groundwater Table A-12 

Dermal Contact to Surface Water Table A-14 

Dermal Contact to Sediment Table A- 16 

TOTAL RECEPTOR RISK (Ne & Car) 

NO = Not Quant1f1ed due to lack of toxicity data 

HAZARD 
INDEX 

7E-07 

1E-03 

4E-04 

1E-01 

4E-03 

1E-03 

2E-01 

1E-06 

4E-03 

4E-04 

3E-01 

SE-02 

4E-02 

1E-02 

4E-01 

9E-05 

2E-01 

2E-02 

3E-01 

3E-06 

2E-03 

3E-04 

6E-01 

1E-01 

SE-03 

1E-03 

7E-01 

7E-06 

2E-02 

2E-03 

1E+00 

2E-01 

4E-02 

1E-02 

2E+00 

See risk above 

CANCER 
RISK 

1E-09 

SE-08 

SE-08 

NO 

SE-05 

1E-06 

SE-05 

SE-10 

4E-08 

2E-08 

NO 

NO 

SE-05 

3E-06 

SE-05 

3E-08 

4E-08 

1E-08 

9E-08 

See risk below 

See risk below 

SE-09 

3E-07 

1E-08 

NO 

NO 

1E-04 

4E-06 

1E-04 

Non-cancer risk is reponed for adults and child residents separately Cancer nsk Is considered over a lifetime. therefore the adult and child values are summed 
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SENECA SEAD-63 FINAL EE/CA 

uses of the SEDA faci lity. T he LRA has estab li shed that the Q Area, which inc ludes SEAD-63 , w ill 

be used as a Wildli fe Conservation Area. At the time when the SEDA fac ili ty is relinqui shed by the 

Army, the Army w ill ensure that SEAD-63 can be used for the intended purpose. 

The complete potentia l exposure pathways from sources to receptors, based upon current and future 

use scenarios, are shown in Figure 2-12. The potential fo r human exposures, w ith the exception of 

fugitive dust and radon gas, is directl y affected by the access ibility to the s ite . Human and vehicular 

access to the s ite is restri cted by a cha in- link fence with a locking gate, which is part of SEDA 's 

general securi ty prov is ions. 

Three scenarios shown in Figure 2-12 were considered in conducting the mini-ri sk assessment fo r 

SEAD-63 , the recreationa l child, park worker. and the construction worker. Only chemica l 

consti tuents of concern were considered in the mini- risk assessment, s ince radionuclides were not 

present in so il s above background levels and those present above background levels in sediments 

did not exhibit a dose equiva lent of IO mrem/yr above background . Risk assessment w as conducted 

fo r res identia l receptors fo r comparative purposes only. Future res identia l use of the site is highly 

unli ke ly . In addition to the human health ri sk assessment, a mini-ri sk assessment was conducted fo r 

ecologica l ri sk. Four receptors were cons idered : the deer mouse, American robin, mourning dove, 

and sho1t-ta iled shrew. Appendix F prov ides the detailed assumptions and methodology used in 

conducting the mini-ri sk assessment. 

Table 2-15 shows the human health risk assoc iated w ith the exposure to so il , sediment, surface 

water (where applicable), and groundwater (where appl icable) . Ri sk ca lculated for the recreationa l 

child, park worker. and constructi on worker is acceptable (HJ less than I and carc inogenic ri sk less 

than l x J0·4 ) . The recreationa l child resulted in a hazard index of 0.4 and a cancer ri sk of 8 x IO·' . 

The park worker resulted in a hazard index of 0.2 and a cancer ri sk of 5 x JO·'. The primary 

constituents dri v ing the cancer ri sk are dibenz(a,h)anthracene and benzo(a)pyrene in surface water. 

These n ,vo constituents were only detected in one out of 22 samples. In addition, the ditch is usua lly 

dry except du ring storm period. The vegetation observed in the di tches, i. e ., catta il , verifi es thi s 

conclusion since catta il s prefer saturated so il conditions to flooded conditions . Therefore, the ri sks 

driven by these wo constituents are most •like ly lower than indicated by the mini-ri sk assessment . 

Under the construction worker scenario, the hazard index is 0 .3 and the cancer ri sk is 9 x I o-s. T he 

primary drive r fo r non-carcinogenic ri sk is exposure to cadmium in so ils. M ercury, w hich was a lso 

detected above background levels, did not contribute to ri sk. 

October. 200 I Page 2-6-1 
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SENECA SEAD-63 FINAL EE/CA 
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SENECA - SEAD-63 

APPENDIXF 
STREAMLINED RISK EVALUATION 

FIN AL EE/CA 

The threat from a site can be quantified through the use of risk assessment techniques . Risk 

assessments have been performed at several of the higher priority sites and have been a useful 

tool in evaluating site conditions. Since future land use scenarios have been described as part of 

the Base Realignment Plan these scenarios have been incorporated into the risk assessment. Risk 

assessments are appropriate for developing and supporting planning decisions regarding the 

disposition of the remaining sites that exist at the Seneca Army Depot Activity. 

This section of the EE/CA presents the streamlined risk evaluation, or mini-risk assessment, that 

has been performed for SEAD-63. The risk assessment provides an understanding of the 

potential threats that this site may pose. The outcome of this evaluation is used to support 

decisions regarding site disposition. If the site is above the EPA target risk level, it will be 

considered further. If the site is below these criteria, it 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 1998. 

The methods used to conduct mini-risk assessments for sites at SEDA are the same as those used 

in prior 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 . The reason for using the maximum concentration is that at many of 

the 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 objectives of the mini-risk assessment are: 

• to quantify the threat that a site may pose; 

• to help determine whether a remedial investigation is necessary; 

• to provide a basis for determining if a removal action will eliminate the threat; and 

• to help support selection of the "No Action" remedial alternative, where appropriate. 

To meet these objectives, the Risk Assessment Guidance for Superfund (RAGS) (USEPA, 1989a) 

was followed when possible and applicable. Technical judgment, consultation with USEPA staff, 

and recent publications were used in the development of the baseline risk assessment. 

SEAD-63, the Miscellaneous Components Burial Site, is shown in Figure 2-2 of Section 2 of the 

EE/CA. The future land use for this site is to be part of a conservation and recreation area. 

October 200 I 
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SENECA - SEAD-63 FINAL EE/CA 

F.1 Methodology and Organization 

The methodology employed for this risk assessment follows USEPA guidance. This section 

contains seven major subsections, as follows: 

1. Identification of Chemicals of Concern (Section F.2) 

This section provides site-related data along with background chemical data. Detailed 

summaries and statistical analyses of these data are provided in this section. All chemicals with 

validated detections in the applicable environmental media were evaluated in the risk 

assessment. The relevant exposure pathway risks were calculated for each detected chemical. 

Also included in the Data Evaluation section is an evaluation of site background data. Relevant 

background data are presented and, where appropriate, statistical analyses were performed to 

allow for comparing on-site chemical concentrations with background concentrations. Based on 

these analyses, chemicals whose presence at the site is attributable to background were not 

further evaluated in the mini-risk assessment. 

2. Exposure Assessment (Section F.3) 

This section includes derivation and presentation of the applicable exposure point concentrations 

(EPCs) used in the human health risk assessment. Exposure point concentrations for the baseline 

risk assessment are based on analytical data and modeling results. The EPCs provided are used 

for future onsite land-use scenarios, and correspond to the applicable exposure pathways for the 

baseline risk assessment. 

For the future on-site land-use scenario, construction workers, park workers, and recreational 

visitors (child) are the most conservative and relevant exposed populations. In all sce1Jarios, the 

calculated risk values apply to a hypothetical reasonable maximum exposure (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. A residential receptor was also considered for comparative purposes only. Future 

residential use of the land is highly unlikely. 

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. 

October 2001 
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SENECA - SEAD-63 FINAL EE/CA 

3. Toxicity Assessment (Section F.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 F.5) 

This section presents the risk calculations for all human health exposure pathways for the 

expected future land use. Non-carcinogenic and carcinogenic risk estimates are summarized for 

each receptor and exposure pathway. 

F.2 Identification of Chemicals of Concern 

Data collected were evaluated for suitability of use in the risk assessment as discussed in RAGS 

(EPA, 1989a). These decisions were based on analytical methods, quantitation limits, qualifiers, 

and blank contamination. 

The data usability criteria for documentation, analytical methods, data validation, precision, 

accuracy, representativeness, comparability, and completeness are discussed below in Section 

F.2.1. 

A portion of the data used in the mini-risk assessment were collected during ESI field 

investigation conducted in June through July 1994 and documented in the report cited in the last 

paragraph . Additional data for surface water and sediment were collected in the fall , 1997 and 

are presented in Section 2 of this report. 

Twelve subsurface soil , 22 sediment and 22 surface water samples were collected at SEAD-63. 

Groundwater samples were collected from the three monitoring wells, which were installed at 

SEAD-63 during the RI. 

The following sections describe the processes by which the data were analyzed, examined, and 

reduced to arrive at a list of analytes, fot each exposure pathway, that were quantified for use in 

the human health mini-risk assessment. 

F2.1 Data Usability 

The data usability criteria for documentation, analytical methods, data validation, precision, 

accuracy, representativeness, comparability, and completeness are discussed in this section. 

October 200 I 
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SENECA - SEAD-63 FINAL EE/CA 

The RI data were collected during two investigations, the SEAD-63 ESI and the SEAD-63 RI. 

The ESI began in the late spring/early summer (i.e. , June/July) of 1994 and the RI was conducted 

in December of 1997. 

The data used for the risk assessment were grouped into six databases, one for each of the 

exposure route/exposure scenarios that were developed from the exposure point pathway models. 

Individual databases contained data specific to one of the following sample combinations: 

surface soils (defined as soil samples collected from Oto 2 inches below grade) only, surface and 

subsurface soils (i.e. all soils data), groundwater, surface water, and sediments for the human 

health risk assessment and a combined surface soils/sediment sample to a depth of two feet for 

the ecological risk assessment 

The following sections describe the processes by which the data were analyzed, examined, and 

reduced to arrive at a list of analytes and their representative concentrations, for each exposure 

pathway addressed in the baseline human health and ecological risk assessments. 

F2.1.1 Documentation 

Documentation of sample collection and laboratory analysis is essential in order to authenticate 

conclusions derived from data. Standard operating procedures (SOPs) for field collection of 

samples are provided in the generic workplan, and were followed during sample collection. 

Formal chain-of-custody records that included sample identifications (IDs), date sampled, 

sample collector, analyses and methods required, matrix, preservation per analysis, and 

comments were maintained. 

Laboratory SOPs were used for all analyses required . Deviations from these SOPs were 

documented in case narratives that were part of each sample delivery group (SDG). Deviations 

from these SOPs were minor and did not adversely affect data quality. 

F2.1.2 Evaluation of Analytical Methods 

All data used in the risk assessment were generated using level IV CLP protocols. The CLP was 

developed to ensure that consistent QNQC methods are used when evaluating samples from 

October 200 I 
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SENECA - SEAD-63 FINAL EE/CA 

Superfund site. However, this does not mean that all CLP data are automatically of sufficient 

quality and reliability for use in the quantitative risk assessment. 

The data used in this baseline risk assessment were validated in compliance with EPA Region II 

validation guidelines. The following criteria were considered and used to validate the data: 

spike/matrix spike duplicates, field duplicates, internal standard performance, compound 

identification, compound quantitation, spike sample recovery for metals, laboratory duplicates 

for metals, interference for metals, and qualifiers. Several steps were taken to ensure that the 

data were appropriate and reliable for use in the risk assessment. These steps, such as evaluation 

of quantitation limits, are discussed in the following sections . 

F.2.1.3 Evaluation of Qualified and Coded Data 

Qualifiers are attached to analytical data by personnel of the laboratory performing the analysis 

or by data validation personnel. These qualifiers often pertain to QA/QC problems and may 

indicate questions concerning chemical identity, chemical concentration, or both. The qualifiers 

used are as follows: 

u 
UJ 

J 

R,JR, UR 

The analyte was not detected. 

The analyte was not detected; however, the associated reporting limit 1s 

approximate. 

The analyte was positively identified; however, QC results indicate that the 

reported concentration may not be accurate and is therefore an estimate. 

The analyte was rejected due to laboratory QC deficiencies, sample preservation 

problems, or holding time exceedance. The presence or absence of the analyte 

cannot be determined . 

Before data were used in the quantitative risk assessment all qualifiers were addressed. This was 

done according to the prescribed data validation procedures. The end result of the data 

validation was four possible situations: • 

1) the result was rejected by either laboratory or data validation personnel and considered 

unusable (R, JR, UR), 

2) the compound was analyzed for but was not detected (U), 

3) the result was an estimated value (J), or 

October 200 I 
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4) the result was unqualified. 

Data that was not detected by the laboratory (U) and was assigned a J by the data validation 

personnel is considered a non-detect for the risk assessment (UJ). 

F2.1.4 Chemicals in Blanks 

Blanks are QC samples analyzed in the same manner as environmental samples, and provide a 

means of identifying possible contamination of environmental samples . Sources of 

contamination include the laboratory, the sampling environment, and the sampling equipment. 

To address contamination, three types of blanks were analyzed: method blanks, trip blanks, and 

equipment rinsates. Method blanks consisted of laboratory reagent water or pre-purified and 

extracted sand taken through the same analytical process as environmental samples. Trip blanks 

consisted of distilled water poured into a 40-milliliter glass vial and sealed with a Teflon septum 

for soil and water samples. The trip blanks accompanied sample bottles to the field during 

sample collection. Trip blanks were not opened during sample collection. Equipment rinsates 

consisted of deionized water poured into or pumped through sampling devices and then 

transferred to sample bottles. 

According to the data validation guidelines, if the blank contained detectable levels of a common 

laboratory contaminant, then the sample results were considered positive (unqualified hit) only if 

the concentration in the sample exceeded ten times the maximum amount detected in any blank. 

If the concentration in the sample was less than ten times the maximum amount detected in the 

blank, it was concluded that the chemical was not detected. Common laboratory contaminants 

are acetone, 2-butanone, methylene chloride, toluene, and phthalate esters. If the blank 

contained detectable levels of a chemical that is not a common laboratory contaminant, then the 

sample results were considered positive (unqualified hit) only if the concentration in the sample 

exceeded five times the maximum amount detected in any blank. If the concentration in the 

sample was less than five times the maximum amount detected in the blank, it was concluded 

that the chemical was not detected . This procedure was performed as part of the data validation. 

F2.1.5 Precision 

The term precision is used to describe the reproducibility of results. It can be defined as the 

agreement between the numerical values of two or more measurements resulting from the same 
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process. In the case of chemical analyses, prec1s1on is determined through the analyses of 

duplicate environmental samples. Duplicate sample analyses include matrix spikes, blank 

spikes, blind field duplicates, and replicate instrumental analyses of individual environmental 

samples. 

Matrix spikes involve the introduction of compounds or elements to samples of known 

concentrations. The assumption is that these introduced compounds will be recovered from 

environmental samples to the same degree as in matrix spikes. Blank spikes involve the 

introduction of compounds or elements to laboratory reagent water or pre-purified and extracted 

sand. Blank spikes eliminate the possibility of matrix interference ' s or contributions, thereby 

monitoring analytical performance from sample preparation to analysis . Blind field duplicates 

are samples labeled with a fictitious sample ID taken from an existing sampling location. They 

are collected simultaneously with a properly labeled sample and provide the most legitimate 

means of assessing precision. 

Precision estimates were obtained using the relative percent difference (RPD) between duplicate 

analyses . Overall precision, as well as precision control limits, was estimated using a weighted 

combination of RPDs from spikes and duplicate analyses. Precision and RPD were acceptable. 

F2.1.6 Accuracy 

Accuracy is the degree to which a measurement represents the true value of that parameter. 

Estimates of accuracy are more difficult to obtain than precision since accuracy requires 

knowledge of the true quantity being measured. In the case of chemical analyses, accuracy is 

determined through the introduction of compounds or elements to samples of known 

concentrations, or analytical spikes. The assumption is that compounds will be recovered from 

environmental samples to the same degree as in analytical spikes. 

Two types of compounds were added to environmental samples to assess accuracy: surrogate 

compounds and matrix spike compounds. Surrogates are compounds that closely approximate 

target analytes in structure, but are not target analytes. Surrogate compounds generally are 

added to samples in the preparation stages and monitor the effectiveness of the preparation 

process. Matrix spike compounds are target analytes that are added based upon expectations of 

matrix interference ' s, that impede analyte detection. Laboratory method blank samples were 

spiked with surrogate compounds, per analysis day, as an additional means of estimating 
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accuracy. The accuracy of chemical analyses was estimated using the percent recovery (PR) of 

compounds or elements that were added to analytical spikes. Accuracy and PR were acceptable. 

F2.1.7 Representativeness 

Representativeness expresses the extent to which sample data characterize the population or 

environmental media. Factors influencing representativeness include sample collection, 

selection of sampling locations representative of site conditions, and use of appropriate chemical 

methods for sample analyses. Appropriate chemical analysis methods were followed as 

described in Section F2.1.2. Sampling from locations representative of site conditions was 

achieved through implementation of the approved field sampling plan. Blind field duplicates 

were collected and analyzed in order to assess the influence of sample collection on 

representativeness. Approximately 5 percent of field samples were collected in duplicate. 

Representativeness was estimated using the RPD between blind field duplicates and was 

acceptable. 

F2.1.8 Comparability 

Comparability refers to the consistency of one laboratory ' s results with others. Comparability 

factors include the use of standard analytical methodologies, data reported in standard or 

consistent units, appropriate frequency of applicable QC analyses, and laboratory participation in 

appropriate performance evaluation studies. All data were reported in appropriate and 

acceptable units . The laboratory performing the CLP inorganic and organic analyses participated 

in the quarterly USEPA blind performance evaluation program and the MRD performance 

evaluation program. Their performance in this program was acceptable. 

F2.1.9 Completeness 

Completeness measures the amount of usable data relative to the amount of samples collected 

and analyzed. The completeness goal ih the project workplan was 90 percent. Completeness 

was acceptable. 

F.2.2 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. 
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NYSDEC CLP Statement of Work methods were used for the analysis of organic and inorganic 

constituents in soil and groundwater. These methods provide data suitable for the mini-risk 

assessment. 

For inorganics, the site data set was compared against the SEDA background dataset to 

determine if the site data set is statistically different from the background dataset. This 

background comparison was performed for two media: soil and groundwater. 

For each inorganic constituent, the average concentration for the site was compared to 2 times 

the average background concentration. If the site average concentration for a constituent was 

less than 2 times the background average concentration, the constituent was considered to be 

present due to background conditions, and it was eliminated from further consideration in the 

risk assessment. USEPA Region 2 recommended this comparison method . 

Removing analytes from further consideration is consistent with RAGS (EPA 1989a). Inorganic 

constituents that were not detected were not considered; these were eliminated from further 

consideration as is consistent with RAGS (EPA, 1989a). 

Only inorganic constituents were compared to background. Anthropogenic organic constituents 

have not been considered. Organic compounds were eliminated from further consideration only 

if they were not detected at a particular site. This has produced a more conservative risk 

-assessment since all organic constituents have been assumed to be present due to previous site 

activities. Background data sets are provided in Appendix D. 

Two inorganic analytes were found to occur in the SEAD-63 soil dataset at average 

concentrations that were greater than twice the average for those observed in the background soil 

measurements. They are cadmium and mercury. These inorganic constituents in soil were 

retained for further analysis in the mini-risk assessment performed for SEAD-63 . 

For the groundwater samples, two inorganic analytes, sodium and manganese, were found to 

occur in the groundwater dataset at an average concentration that was twice the background 
• average. These inorganic constituents in groundwater were retained for further analysis in the 

mini-risk assessment performed for SEAD-63 . 

Although samples of sediment have been collected from the drainage ditches that surround and 

transect portions of SEAD-63 , these samples have been treated as shallow soil samples within 

the ecological mini risk assessments. Generally, the drainage ditches in the area of SEAD-63 are 

dry except when they carry storm-water runoff; thus, these areas are unlikely to support any form 
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of aquatic or amphibian life. To assess the potential effect of chemicals identified in "sediment" 

at SEAD-63 therefore, this dataset has been used to augment the shallow soil dataset that is used 

for the evaluation of potential impacts on the mammalian and avian receptors. The combined 

shallow soil/sediment dataset is presented in Table F-1. 

Tables F-2 and F-3 summarize the results of average comparisons for the soil dataset and the 

groundwater dataset, respectively. Table F-4 summarizes the result of the average comparison 

for the combined shallow soil/sediment data set that has been used for the ecological risk 

assessment only. 

F.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 each 

constituent of concern. When the maximum value occurred in a sample that had a duplicate 

sample, the maximum value was used in the risk assessment, i.e. , the samples were not averaged. 

Table F-5 lists the chemicals of potential concern for the mini-risk assessment for SEAD-63 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, and the maximum 

detected concentration for each chemical of potential concern are provided in the data tables 

presented in Section 2 of Appendix A and in Table F-1 for the combined shallow soil/sediment 

dataset used for the ecological risk assessment. 

F.3 Exposure Assessment 

F.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, 198%): 

1) Characterize Exposure Setting: In this step, information on the physical characteristics 
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.c C. Q) 

E E ~ 

Matrix 
Area 
Sample Depth (ft) 
Sample Date 
Location 
Sample Number 
SDG 

-~ ti) ,, 

~ -a cu~ 
EE:;;~ 

-0 "C 
~ IJ) C1) 
C1) C1).., 

.0 C. u 
EE~ 

SEDIMENT 
SEAD-63 

0.05 
12-Jun-94 

SD63-2 

SEDIMENT 
SEAD-63 

0.05 
13-Jun-94 

SD63-3 

SEDIMENT 
SEAD-63 

0.05 
13-Jun-94 

SD63-4 

SEDIMENT 
SEAD-63 

0.8 
4-Dec-97 

63101 

SEDIMENT 
SEAD-63 

0.8 
4-Dec-97 

12215 

SEDIMENT 
SEAD-63 

0.6 
5-Dec-97 

63102 

::, "' .c z (/) "' 
::::J "'.c: a., 
Z <ll 3: C 

::, "' 0 z (/) u Value (Q} Value (Q} Value (Q} Value (Q) Value 

16 

(Q) Value 

18 U 

(Q) 

0 
0 
0 
0 
0 

0 

3 
12 
2 
1 
0 
0 
0 
3 
0 

0 

9 
0 

0 

0 
0 
0 

0 
0 
1 
0 

0 

0 

0 

0 

0 

0 

8 
2 
1 
2 

2 
21 
22 
22 
17 
17 
6 
10 
22 
7 
1 

11 
2 
9 

22 
3 

21 
2 

22 

21 

1 
3 

2 
2 

27 
27 
5 

27 
5 

22 
27 
27 
27 
27 
27 
22 
22 
27 
27 
22 
27 
22 
22 
27 
22 
27 
22 
27 
22 
22 

27 
27 
27 
22 
22 
22 

23 UJ 
8 J 

18 UJ 

700 UJ 

380 J 
180 J 
700 UJ 
700 UJ 
700 UJ 
200 J 
700 UJ 
700 UJ 
700 UJ 
700 UJ 
700 UJ 
240 J 
700 UJ 

83 J 
700 UJ 
120 J 
700 UJ 
220 J 

7 UJ 
6 J 
7 UJ 

7.5 J 
7 UJ 
7 UJ 

12 UJ 150 J 
12 UJ 35 J 

12 UJ 14 J 

390 U 720 UJ 
70 J j 3S0 J 

-r--~1=91 J s40 J 

110 J - 860 J 
66 J 470 J 

390 U 720 UJ 
390 U 720 UJ 
390 U 
110 J 
390 U 

19 J 
390 U 
390 U 
390 U 
100 J 
390 U 
42 J 

390 U 
50 J 

390 U 
110 J 

3.9 UJ 
3.9 UJ 
3.9 UJ 
4.6 J 

3.9 UJ 
3.9 UJ 

34 J 
,, . ..,,,5401J 

720 UJ 
720 UJ 

720 UJ 
720 UJ 
720 J 
720 UJ 
320 J 
720 UJ 
270 J 
720 UJ 
600 J 

3.9 J 
9.2 J 

4.3 J 
3.7 UJ 
5.2 J 
9.4 J 

16 U 

16 U 

120 U 
13 U 
21 U 
37 U 

120 U 
25 U 
22 J 

120 U 
13 U 
14 J 

120 U 
120 U 
120 U 
120 U 

32 U 
120 U 

12 U 
120 U 

14 J 
120 U 
23 U 

6.2 U 
6.2 U 
6.2 U 
3.2 U 
6.2 U 
6.2 U 

18 U 

18 U 

120 U 
14 J 

23 J 
39 JY 

120 U 
21 JB 
19 J 

120 U 
14 J 

19 JB 
120 U 
8.7 U 
120 U 
7.4 JB 
32 J 

120 U 
14 J 

120 U 
16 J 

120 U 
23 J 

6.1 U 
6.1 U 
6.1 U 
3.1 U 
6.1 U 
6.1 U 

14 U 
14 U 

14 U 

88 U 
51 J 

58 J 

120 Y 
88 U 

110 B 
88 U 

9.4 J 
73 J 
18 JB 
88 U 
WJ 
88 U 

4.7 JB 
100 
88 U 

37 J 

88 U 
51 J 
88 U 
80 J 

4.4 U 
4.4 U 
4.4 U 
2.3 U 
4.4 U 
4.4 U 



Parameter 
Volatile Organic Compounds 
Metals/Cyanide 
Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Cyanide 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Others 
Total Solids 

Table_F1 .xis 

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 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

¾WNv 

,: 
0 

E ~ -c 
~ C: f E ., :::, 
·- u u, 
)(,:"' 
"' 0 ., :;; ():;; 

18000 

0.23 

6.8 

107 

0.8 

0.83 .. 

211000 

24.6 

14.4 

42.6 

2.1 

30100 

46.2 

16100 

995 

0.13 

44.2 

2570 

2.1 

578 

2.3 

28.4 

534 

85.8 

... 
0 
>, 
",: 
,: 0 
QJ ~ 

:::, " 0- ., ., -~ ., 
LL □ 

100.0% 

20.0% 

100.0% 

100.0% 

100.0% 

33.3% 

100.0% 

100.0% 

100.0% 

100.0% 

4.5% 

100.0% 

85.2% 

100.0% 

100.0% 

44.0% 

103.8% 

100.0% 

40.7% 

81 .5% 

14.8% 

100.0% 

100.0% 

100.0% 

.; 
> ., 
.J 
:;; 
Cl 

~ 

20650 

6 .27 

9.6 

300 

1.13 

2.46 

125300 

30.95 

30 

32.94 

0.35 

38110 

23.49 

21890 

1095 

0.1 

52.58 

2623 

2 
187.8 

0.28 

150 

115 

t ~E F-1 

RI SHALLOW SOIUSEDIMENT ANALYSIS RESULTS 
SEAD-63 ENGINEERING EVALUATION/COST ANALYSIS 

SENECA ARMY DEPOT ACTIVITY, ROMULUS, NY 

:;; 
... Cl 

Matrix 
Area 
Sample Depth (ft) 
Sample Date 
Location 
Sample Number 
SDG 

0 
~ rn ,:, 

i "E. QJ ~ 
EE:;; S 

0 'O 
~ rn ., ., ., -
.c C. u 
EE~ 

SEDIMENT 

SEAD-63 

0.05 

12-Jun-94 

SD63-2 

SEDIMENT 

SEAD-63 

0.05 

13-Jun-94 

SD63-3 

SEDIMENT 

SEAD-63 

0.05 

13-Jun-94 

SD63-4 

SEDIMENT 

SEAD-63 

0.8 

4-Dec-97 

63101 

SEDIMENT 

SEAD-63 

0.8 

4-Dec-97 

12215 

SEDIMENT 

SEAD-63 

0.6 

5-Dec-97 

63102 

0 < 
~ rn I-
cu~ QJ 
.0 a. > 
E E o 
:::, "' .0 z <I)"' 

::, (0 .s:::: Cl) 

z <I);:: □ 
:::, "' 0 z <I)() Value (Q) Value (Q) Value (Q) Value (Q) Value (Q) Value (Q) 

0 

0 
0 
0 
0 

0 

2 
0 
0 

5 
1 

0 
9 
0 
0 
2 

0 
0 
1 

15 

4 
0 
7 

0 

27 

1 
27 

27 

27 

9 
27 

27 

27 

27 

1 
27 

23 

27 

27 

11 

27 

27 

11 
22 
4 

27 

27 

5 

27 

5 
27 

27 

27 

27 

27 

27 

27 

27 

22 
27 

27 

27 

27 

25 

26 

27 

27 

27 

27 

27 

27 

5 

11700 J 

3.7 J 

63.5 J 

0.59 J 

0.83 J 

89800 J 

19.1 J 

0.97 UJ 

19200 J 

37.4 R 

13900 J 

653 J 

0.06 J 

35 J 

0.48 UJ 

11100 

4.3 

37.2 

0.52 J 

0.38 J 

31500 

20.3 J 

11 .2 

32.7 

0.53 U 

26500 

27.5 R 
6210 

260 

0.03 J 

44.2 

1340 J 

1.1 

19!J J 
0.34 U 

19.1 

68 

11000 J 

2.4 J 

90.6 J 

0.54 J 

0.68 J 

34100 J 

18.2 J 

10.5 J 

30.7 J 

0.99 UJ 

18700 J 

37.2 R 
8590 J 

801 J 

O.l z' J 
32.8 J 

1670 J 

0.97 J 

119 J 

0.62 UJ 

21.2 J 

3251 J 

9770 • 

2.9 

68.1 

0.51 B 

0.08 U 

2090 
15 • 

7.9 

15.9 

1.1 UJ 

16300 

17.6 • 

2610 • 

431 J 

0.08 U 

18.4 

1120 

1.2 U 
234 U 

- , B 
17.1 

52.3 • 

16700 • 

5.2 
107 

0.8 B 

0.08 U 
3080 • 

23.4 • 

10.7 B 

24 

1.1 UN 

24400 • 

af:ff w 
4090 • 

536 • 

0.07 BN 

29.5 • 

1830 B 

1.8 UN 

27.7 

81 E 

2030 • 

2.3 B 
19.9 B 

0.11 B 

0.08 U 
139000j • 

4.1 • 

3.2 B 

4790 • 

8.6 W 
9380 • 

225 • 

0.05 UN 

8.8 B· 
597 B 

1.2 U 

mJB 
1.6 UN 

10.9 B 

37.2 E 



Parameter Unit 
Volatile Organic Compounds 
Acetone ug/Kg 

2-Butanone ug/Kg 

Benzene ug/Kg 

Toluene ug/Kg 

Xylene (total) ug/Kg 

SemiVolatile Organic Compounds 
2-Methylnaphthalene ug/Kg 

Benzo(a)anthracene ug/Kg 

Benzo(a)pyrene ug/Kg 

Benzo(b)fiuoranthene ug/Kg 

Benzo(k)fiuoranthene ug/Kg 

bis(2-Ethylhexyl)phthalate ug/Kg 

Butylbenzylphthalate ug/Kg 

Carbazole ug/Kg 

Chrysene ug/Kg 

Di-n-butylphthalate ug/Kg. 

Di-n-octylphthalate ug/Kg 

Dibenz(a,h)anthracene ug/Kg 

Dibenzofuran ug/Kg 

Diethyl phthalate ug/Kg 

Fluoranthene ug/Kg 

Fluorene ug/Kg 

lndeno(1,2,3-cd)pyrene ug/Kg 

Naphthalene ug/Kg 

Phenanthrene ug/Kg 

Phenol ug/Kg 

Pyrene ug/Kg 

Organochlorine Pesticides 
4,4'-DDE 

4,4'-DDD 

4,4'-DDT 

Endosulfan I 

Endosulfan sulfate 

Endrin ketone 

Table_F1 .xis 

ug/Kg 

ug/Kg 

ug/Kg 

ug/Kg 

ug/Kg 

ug/Kg 

C 
0 
:;; 

E f! -c 
::, C ~ 
E ., ::i 
·- u (/) 
><COS 
.. 0 ., 
:;; u:;; 

150 

35 

2 
14 

14 

14., 

2000 
2700 

3500 

1900 

1800 

120 

430 

2200 

120 

19 

1200 

36 

92 

4300 

110 

2500 

23 

1500 

93 

3200 

3.9 

9.2 

8.3 

7 .5 

5.2 

9.4 

0 
>, 
U C 
C 0 
Q) ~ 
::, u c- ., ., ... ... ., 
u. □ 

29.6% 

7.4% 

20.0% 

7.4% 

20.0% 

9.1% 

77.8% 

81 .5% 

81 .5% 

63.0% 

63.0% 

27.3% 

45.5% 

81 .5% 

25.9% 

4.5% 

40.7% 

9.1% 

40.9% 

81 .5% 

13.6% 

77.8% 

9.1% 

81 .5% 

4.5% 

95.5% 

3.7% 

11 .1% 

7.4% 

9.1% 

4 .5% 

4 .5% 

ai 
> ., 

..J 
:;; 
(.!) 

~ 

200 

300 

60 

1500 

1200 

36400 

224 

61 

1100 

1100 

50000 

50000 

400 

8100 

50000 

14 
6200 

7100 

50000 

50000 

3200 

13000 

50000 

30 

50000 

2100 

2900 

2100 

900 

1000 

·1 ,E. F-1 

RI SHALLOW SOIL/SEDIMENT ANALYSIS RESULTS 
SEAD-63 ENGINEERING EVALUATION/COST ANALYSIS 

SENECA ARMY DEPOT ACTIVITY, ROMULUS, NY 

:;; 
- (.!) 
~ (/) ~ ., ., 
.c C. Q) 

E E 15 

Matrix 
Area 
Sample Depth (ft) 
Sample Date 
Location 
Sample Number 
SDG 

0 
... 1/) 'C 

~ "E. Q) ~ 
E E lii ~ 

0 'C 
... 1/)., ., ., ... 
.c C. u 
EE~ 

SEDIMENT 

SEAD-63 

0.3 

11-Dec-97 

63103 

SEDIMENT 

SEAD-63 

0.6 

11-Dec-97 

63104 

SEDIMENT 

SEAD-63 

0.7 

11-Dec-97 

63105 

SEDIMENT 

SEAD-63 

0.5 

11-Dec-97 

63106 

SEDIMENT 

SEAD-63 

0.45 

11-Dec-97 

63107 

SEDIMENT 

SEAD-63 

0.3 

11-Dec-97 

63108 

::, .. .c z (I) .. 

0 
0 
0 
0 
0 

::, "'.c: a, z (I):;:: □ 

8 

2 
1 
2 

::, .. 0 z (I) u 

27 

27 

5 
27 

5 

Value (Q) Value 

10 J 

(Q) Value 

20 U 

(Q) Value 

7 U 

(Q) Value 

8 U 

(Q) Value (Q) 

27 U 35 

0 
3 
12 

2 
1 
0 
0 
0 
3 

0 

0 
9 
0 

0 

0 

0 
0 
0 

0 

1 
0 

0 

0 

0 

0 
0 

0 

2 
21 

22 
22 
17 

17 

6 
10 

22 
7 
1 

11 
2 
9 

22 
3 

21 

2 
22 
1 

21 

3 

2 

2 

22 
27 

27 

27 

27 

27 

22 
22 
27 

27 

22 
27 

22 
22 
27 

22 
27 

22 
27 

22 
22 

27 

27 

27 

22 
22 
22 

18 U 

18 U 

150 U 
15 J 
22 J 
23 J 

17 J 

13 J 

150 U 
150 U 

22 J 

9.5 J 

150 U 
150 U 
150 U 
150 U 

31 J 

150 U 
14 J 

150 U 
12 J 

150 U 
24 J 

7.3 U 
7.3 U 
7.3 U 
3.8 U 
7.3 U 
7.3 U 

20 U 

20 U 

150 U 
12 J 

15 J 

33 JY 
150 U 
9.6 J 
150 U 
150 U 

15 J 

150 U 

150 U 

150 U 
150 U 
150 U 

28 J 
150 U 

11 J 

150 U 
12 J 

150 U 
19 J 

7 .3 U 
7.3 U 
7 .3 U 
3.8 U 
7.3 U 
7.3 U 

18 U 

18 U 

130 U 
9.5 J 
12 J 
14 J 

14 J 
19 J 

130 U 
130 U 

14 J 
130 U 
130 U 
130 U 
130 U 
7 .5 J 
23 J 

130 U 
9.2 J 
130 U 

11 J 
130 U 

18 J 

6.3 U 
6 .3 U 
6 .3 U 
3.3 U 
6.3 U 
6.3 U 

21 U 

21 U 

100 U 
8.1 J 
10 J 
15 J 

9.9 J 

8.3 J 

100 U 
100 U 

12 J 

6.5 J 
100 U 
100 U 
100 U 
100 U 

18 J 
100 U 
8.2 J 
100 U 

6 J 
100 U 

14 J 

5 U 
SU 
SU 

2.6 U 
5 U 
5 U 

27 U 17 U 

27 U 17 U 

220 U 12 J 

130 J I 66~ 
r, !7~J I 790 

240 _ 14001E 

150 J 570 

22 J 16 J 
16 J 120 U 
32 J 260 

180 J r:::--s:w 
11 J 120 U 

220 U 120 U 
"C----"-4'=i1) J I _ 250 

220 U 36 J 
220 U 120 U 
360 1900 E 

220 U 79 J 

140 J 800 

220 U 21 J 

120 J 940 

220 U 120 U 
240 1200 E 

11 U 5.9 U 
11 U 5.9 U 
11 U 5.9 U 

5.7 U 3 U 
11 U 5.9 U 
11 U 5.9 U 



C: 
0 

Parameter Unit 

E ~ -c 
:s C ~ 
E., :::i 
·- u U) 
>< C: "' 
"' 0 ., 

::;; t)::;; 

Volatile Organic Compounds 
Metals/Cyanide 
Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Cyanide 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Others 
Total Solids 

Table_F1 .xls 

mg/Kg 18000 

mg/Kg 0.23 

mg/Kg 6.8 

mg/Kg 107 

mg/Kg 0.8 

mg/Kg 0.83"' 

mg/Kg 211000 

mg/Kg 24.6 

mg/Kg 14.4 

mg/Kg 42.6 

mg/Kg 2.1 

mg/Kg 30100 

mg/Kg 46.2 

mg/Kg 16100 

mg/Kg . 995 

mg/Kg 0.13 

mg/Kg 44.2 

mg/Kg 2570 

mg/Kg 2.1 

mg/Kg 578 

mg/Kg 2.3 

mg/Kg 28.4 

mg/Kg 534 

¾W/W 85.8 

0 
>, 
0 C: 
C: 0 
Q):;: 
:::, 0 
O" ., ., -~ ., 
LL. □ 

ai 
> ., 

..J 
::;; 
(!) 

~ 

100.0% 20650 

20.0% 6.27 

100.0% 9.6 

100.0% 300 

100.0% 1.13 

33.3% 2.46 

100.0% 125300 

100.0% 30.95 

100.0% 30 

100.0% 32.94 

4 .5% 0.35 

100.0% 38110 

85.2% 23.49 

100.0% 21890 

100.0% 1095 

44.0% 0.1 

103.8% 52.58 

100.0% 2623 

40.7% 2 

81 .5% 187.8 

14.8% 0.28 

100.0% 150 

100.0% 115 

100.0% 

1 ,E F-1 

RI SHALLOW SOIL/SEDIMENT ANALYSIS RES UL TS 
SEAD-63 ENGINEERING EVALUATION/COST ANALYSIS 

SENECA ARMY DEPOT ACTIVITY, ROMULUS, NY 

::;; 
- (!) 0 ci: 
~ Cl) I-

Matrix 
Area 
Sample Depth (ft) 
Sample Date 
Location 

Sample Number 
SDG 

0 
~ Cl) "C ., ., ., 
.cc_a,t; 
E E ai 2 

-0 "C 
~ Cl) ., ., ., -
.c C. u 
EE~ 

SEDIMENT 

SEAD-63 

0.3 

11-Dec-97 

63103 

SEDIMENT 

SEAD-63 

0.6 

11-Dec-97 

63104 

SEDIMENT 

SEAD-63 

0.7 

11-Dec-97 

63105 

SEDIMENT 

SEAD-63 

0 .5 

11-Dec-97 

63106 

SEDIMENT 

SEAD-63 

0.45 

11-Dec-97 

63107 

SEDIMENT 

SEAD-63 

0.3 

11-Dec-97 

63108 

Q) ~ Q) 
.0 C. > 
E E o 
:::, "' .0 z Cl) .. 

:l n:li .c: QJ 

z Cl) 3: □ :::, "' 0 z Cl) t) Value (Q) Value (Q) Value (Q) Value (Q) Value (Q) V alue (Q) 

0 

0 
0 
0 

0 
0 
2 
0 

0 

5 

1 
0 
9 
0 
0 
2 
0 

0 

1 

15 

4 
0 

7 

0 

27 

1 
27 

27 

27 

9 
27 

27 

27 

27 

1 
27 

23 

27 

27 

11 

27 

27 

11 

22 
4 
27 

27 

5 

27 

5 

27 

27 

27 

27 

27 

27 

27 

27 

22 
27 

27 

27 

27 

25 

26 

27 

27 

27 

27 

27 

27 

5 

11600 • 

4 .7 

85.1 B 

0.64 B 

0.13 U 
7050 • 

18.4 • 

10.7 B 

24.7 

1.1 UN 

21800 • 

- 25.5 W 
5010 • 

284 • 

0.11 UN 

29.4 • 

2 .7 UN 

20.4 B 

79.2 E 

11900 • 

4 .1 B 

76.2 B 

0.63 B 

0.13 U 
2650 • 

18.5 • 

7.6 B 

20.4 

1.2 UN 

18700 • 

23.2 W 
3260 • 

222 • 

0.11 UN 

22.7 • 

1580 B 

2 U 

2.7 UN 

20.7 B 

65.8 E 

13000 • 

4.6 

90.5 

0.65 B 

0.08 U 
3370 • 

18.8 • 

8.5 B 

21 .9 

0.96 UN 

20100 • 

24.6,] w 
3330 • 

344 • 

0. l3 1BN 

25 • 

1580 

1.3 U 

235l B 
1.7 UN 

21 .3 

69.4 E 

12800 • 

5.2 

64 

0.59 B 

0.08 U 
14400 • 

21 .8 • 

12.7 B 

32 

0.76 UN 

26000 • 

20.8 W 
5400 • 

346 • 

0.06 UN 
42 • 

1460 

1.3 U 
- B 
1.7 UN 

19.6 

73.4 E 

12300 • 

6.8 

105 B 

0.47 B 

0.19 U 
55600 • 

1.7 UN 

24700 • 

14800 • 

760 • 

0.16 UN 

39.6 • 

2350 B 

3 U 
-Sffi B 

4 UN 

10900 • 

4 .1 

59.8 B 

0.48 B 

0.1 U 
34800 • 

17.5 • 

9.3 B 

28.8 

0.92 UN 

17800 • 

w~_i'.1!W 
6280 • 

344 • 

0.07 UN 

30.1 • 

2290 

1.5 U 

'mJB 
2 UN 

21.2 

90.6 E 



Parameter Unit 
Volatile Organic Compounds 
Acetone ug/Kg 
2-Butanone ug/Kg 
Benzene ug/Kg 
Toluene ug/Kg 
Xylene (total) ug/Kg 
SemiVolatile Organic Compounds 
2-Methylnaphthalene ug/Kg 
Benzo(a)anthracene ug/Kg 
Benzo(a)pyrene ug/Kg 
Benzo(b)fluoranthene ug/Kg 
Benzo(k)fluoranthene ug/Kg 
bis(2-Ethylhexyl)phthalate ug/Kg 
Butylbenzylphlhalate ug/Kg 
Carbazole ug/Kg 
Chrysene ug/Kg 
Di-n-butylphthalate ug/Kg, 
Di-n-octylphthalate ug/Kg 
Dibenz(a,h)antnracene ug/Kg 
Dibenzofuran ug/Kg 
Diethyl phthalate ug/Kg 
Fluoranthene ug/Kg 
Fluorene ug/Kg 
lndeno(1 ,2,3-cd)pyrene ug/Kg 
Naphthalene ug/Kg 
Phenanthrene ug/Kg 
Phenol ug/Kg 
Pyrene ug/Kg 
Organochlorine Pesticides 
4,4'-DDE 
4,4'-000 
4,4'-DDT 
Endosulfan I 
Endosulfan sulfate 
Endrin ketone 

Table_F1 .xls 

ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 

C: -~ 
E ~ -o 
:::, C: ~ E.,:::, 
·- u CIJ 
)( C:"' "'0., ::;; u::;; 

150 
35 
2 
14 
14 

14 .. 

2000 
2700 
3500 
1900 
1800 
120 
430 
2200 
120 
19 

1200 
36 
92 

4300 
110 

2500 
23 

1500 
93 

3200 

3.9 
9.2 
8.3 
7.5 
5.2 
9.4 

0 
>, 
0 C: 
C: 0 
a,:.:; 
:::, 0 
C" ., ., -~ ., 
LL 0 

29.6% 
7.4% 
20.0% 
7.4% 

20.0% 

9.1% 
77.8% 
81 .5% 
81 .5% 
63.0% 
63.0% 
27.3% 
45.5% 
81 .5% 
25.9% 
4.5% 

40.7% 
9.1% 

40.9% 
81 .5% 
13.6% 
77.8% 
9.1% 

81 .5% 
4.5% 
95.5% 

3.7% 
11 .1% 
7.4% 
9.1% 
4.5% 
4.5% 

ai 
> ., 
.J 
::;; 
(.!) 

~ 

200 
300 
60 

1500 
1200 

36400 
224 
61 

1100 
1100 

50000 
50000 

400 
8100 

50000 
14 

6200 
7100 
50000 
50000 
3200 
13000 
50000 

30 
50000 

2100 
2900 
2100 
900 
1000 

1. _E F-1 

RI SHALLOW SOIUSEDIMENT ANALYSIS RESULTS 
SEAD-63 ENGINEERING EVALUATION/COST ANALYSIS 

SENECA ARMY DEPOT ACTIVITY, ROMULUS, NY 

Matrix 
Area 
Sample Depth (ft) 
Sample Date 
Location 
Sample Number 
SDG 

.... 
~ V) 'C ., ., ., 
.OQ.4.lt, 
EE:;;~ 

.... 
0 ,, 
~ II) ., ., ., -
.c ii u 
EE~ 

SEDIMENT 
SEAD-63 

0.5 
11-Dec-97 

63109 

SEDIMENT 
SEAD-63 

0.4 
11-Dec-97 

63110 

SEDIMENT 
SEAD-63 

0.4 
12-Dec-97 

63111 

SEDIMENT 
SEAD-63 

0.4 
12-Dec-97 

12217 

SEDIMENT 
SEAD-63 

0.4 
12-Dec-97 

63112 

SEDIMENT 
SEAO-63 

0.3 
12-Dec-97 

63113 

::;; 
.... (.!) 
0 II) <( 
~ ., I., - ., 
.c 0. > 
E E o 
:::, "' .c z en"' 

0 
0 
0 
0 
0 

::1 C'O .c a, 
z en 3= o 

8 
2 

:::, "' 0 z en u 

27 
27 
5 

27 
5 

Value (Q) Value 

9 J 

(Q) Value 

17 

(Q) Value 

21 U 

(Q) Value 

24 UJ 

(Q) Value 

68 J 

(Q) 

16 U 
16 U 

0 

3 

12 
2 
1 
0 

0 
0 
3 

0 

0 

9 

0 
0 

0 

0 
0 
0 

0 
1 
0 

0 

0 

0 
0 
0 

0 

2 

2 
21 
22 
22 
17 
17 
6 
10 
22 
7 
1 

11 
2 
9 

22 
3 

21 
2 

22 
1 

21 

3 

2 
2 

22 
27 
27 
27 
27 
27 
22 
22 
27 
27 
22 
27 
22 
22 
27 
22 
27 
22 
27 
22 
22 

27 
27 
27 
22 
22 
22 

18 U 

18 U 

14 J 
000 E 

2700 E 
3500 E 
1,900 E 

20 J 
150 U 
430 

·"-zlolf E 
150 U 

35 J 
150 U 

4300 E 
110 J 

2500 E 
23 J 

1500 E 
150 U 

3200 E 

7.7 U 
7.7 U 
12 U 
4 U 

12 U 
12 U 

16 U 

16 U 

100 U 

240 
200 

12 J 
100 U 

28 J 

220 
100 U 

100 U 

100 U 
400 

10 J 
170 
100 U 
120 
100 U 
290 

5.2 U 
5.2 U 
5.2 U 
2.6 U 
6.1 U 
3.9 U 

18 U 

18 U 

120 U 

160 YJ 
120 U 
120 JB 
120 J 

19 U 
150 J 
120 JB 

120 U 
8.2 JB 

250 J 
120 U 
97 J 

120 U 
80 J 

120 U 
180 J 

6 U 
6 U 
6 U 

3.1 U 
6 U 
6 U 

17 U 

17 UJ 

120 U 

170 
120 
120 U 
15 U 
24 J 

150 
120 U 
120 U 
34] J 

120 U 
6.2 J 
250 
120 U 
93 J 

120 U 
88 J 
11 U 

200 

5.9 U 
5.9 U 
5.9 U 

3U 
5.9 U 
5.9 U 

14 U 

14 U 

160 U 
25 J 

56 J 

72 J 

160 U 
160 U 
160 U 
160 U 
49 J 

160 U 
160 U 
160 U 
160 U 

92 J 

43 J 

160 U 
27 J 

160 U 
37 J 

160 U 
45 J 

2.1 U 
3.1 J 
8.3 
2.1 U 
4.1 U 
4.1 U 

16 U 

120 U 
75 J 

74 J 
130 
63 J 

120 U 
120 U 
17 J 

100 J 
120 U 
120 U 
12 J 

120 U 
6.4 J 
180 
120 U 
65 J 

120 U 
56 J 

120 U 
120 J 

6.2 U 
6.2 U 
6.2 U 
3.2 U 
6.2 U 
6.2 U 



Parameter 
Volatile Organic Compounds 
Metals/Cyanide 
Aluminum 

Antimony 
Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Cyanide 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Others 
Total Solids 

Table_F1 .xls 

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 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

¾WNV 

C: 
0 

E ~ -c 
::::, C ~ 
E ., ::, 
·- u en )( C: .. 
.. 0 G> 
::;; (.)::;; 

18000 

0.23 

6.8 

107 

0.8 

0.83"' 

211000 

24.6 

14.4 

42.6 

2 .1 
30100 

46.2 

16100 

995 

0.13 

44.2 

2570 

2.1 

578 
2.3 

28.4 

534 

85.8 

-0 

ij' C: 
C: 0 
QI:;:; 
::, u 
C' G> 
G> -~ G> 
LL 0 

100.0% 

20.0% 

100.0% 

100.0% 

100.0% 

33.3% 

100.0% 

100.0% 

100.0% 

100.0% 

4.5% 

100.0% 

85.2% 

100.0% 

100.0% 

44 .0% 

103.8% 

100.0% 

40.7% 

81 .5% 

14.8% 

100.0% 

100.0% 

100.0% 

.; 
> 
G> 
-' 
::;; 
C) 

~ 

20650 

6.27 

9.6 

300 

1.13 

2.46 

125300 

30.95 

30 

32.94 

0.35 
38110 

23.49 

21890 

1095 

0.1 

52.58 

2623 

2 
187.8 

0.28 

150 

115 

I 

) --. _E F-1 

RI SHALLOW SOIUSEDIMENT ANALYSIS RESULTS 
SEAD-63 ENGINEERING EVALUATION/COST ANALYSIS 

SENECA ARMY DEPOT ACTIVITY, ROMULUS, NY 

::;; 
- C) 0., ~ 
~ G> I-

Matrix 

Area 

Sample Depth (ft) 
Sample Date 

Location 

Sample Number 
SDG 

- -~ U) "C 
G> G> G> 
.CQ.Q)(J 
E E :;; .l!l 

0 'C 
~ ., G> 
G> G> -.c C. u 
EE~ 

SEDIMENT 

SEAD-63 

0,5 

11-Dec-97 

63109 

SEDIMENT 

SEAD-63 

0.4 

11-Dec-97 

63110 

SEDIMENT 

SEAD-63 

0.4 

12-Dec-97 

63111 

SEDIMENT 

SEAD-63 

0.4 

12-Dec-97 

12217 

SEDIMENT 

SEAD-63 

0.4 

12-Dec-97 

63112 

SEDIMENT 

SEAD-63 

0.3 

12-Dec-97 

631 13 

i 0. ~ 
E E o ::, .. .c z Cl) .. 

::::J cu .c Q) 

z Cl) ;:: □ 
::, .. 0 z Cl) (.) Value (Q) Value (Q) Value (Q) Value (Q) Value (Q) Value (Q) 

0 

0 
0 
0 

0 

0 
2 

0 

0 
5 

1 
0 
9 

0 

0 

2 

0 

0 

1 
15 

4 
0 

7 

0 

27 

1 
27 

27 

27 

9 
27 

27 

27 

27 

1 
27 

23 

27 

27 

11 

27 

27 

11 
22 
4 
27 

27 

5 

27 

5 
27 

27 

27 

27 

27 

27 

27 

27 

22 

27 

27 

27 

27 

25 

26 
27 

27 

27 
27 

27 

27 

5 

11000 • 

5.7 
81.3 B 
0.28 B 

0.13 U 
43300 • 

18.8 • 

12 B 
31 .2 

1.2 UN 
20900 • 

46.21 w 
9980 • 

995 • 

0.1 UN 
33.7 • 

2000 B 
2.1 U 

2.8 UN 

28 
4] E 

6320 • 

3.8 
34.7 B 

0.29 B 

0.09 U 
90000 • 

12 • 

7.5 B 
20.2 

0.78 UN 
12600 • 

19.6 N* 
9640 • 

315 • 

0.06 UN 
21 .1 • 

1360 B 

1.8 UN 

15.5 

120i E 

7030 • 

3.1 

48.8 

0.25 B 
0.08 U 

47400 • 

12.4 • 

8.2 B 
22.1 
0.99 UN 

7590 • 

475 • 

0.09 UN 
20.8 • 

1160 

1.3 U 

1.7 UN 

15.8 

87.4 E 

9230 • 

3.2 
63.9 B 

0.3 B 

0.1 U 
69000 

17.3 • 

11 .2 B 
30.5 

0.89 UJ 

12300 • 

746 J 
0.07 U 

29 

2.1 U 
20.9 

2600 • 

2.5 

26.8 B 
0.08 B 
0.06 U 

211000 
7 .9 • 

2.7 B 
7.4 

0.63 UJ 

6360 
3.4 • 

16100 • 

315 J 
0.05 U 

4.5 B 
509 B 

0.94 U 
122 U 
1.3 U 

11 .7 
24.7 • 

12900 • 

5 

70.9 

0.49 B 

0.09 U 
27300 

23.1 • 

1 UJ 

24600 

34~7j* 
9460 • 

559 J 
0.09 U 

32.1 

1980 



Parameter Unit 
Volatile Organic Compounds 
Acetone ug/Kg 
2-Butanone ug/Kg 
Benzene ug/Kg 
Toluene ug/Kg 
Xylene (total) ug/Kg 
SemiVolatile Organic Compounds 
2-Methylnaphthalene ug/Kg 
Benzo(a)anthracene ug/Kg 
Benzo(a)pyrene ug/Kg 
Benzo(b)fluoranthene ug/Kg 
Benzo(k)fluoranthene ug/Kg 
bis(2-Ethylhexyl)phthalate ug/Kg 
Butylbenzylphthalate ug/Kg 
Carbazole ug/Kg 
Chrysene ug/Kg 
Di-n-butylphthalate ug/Kg . 
Di-n-octylphthalate ug/Kg 
Dibenz(a,h)anthracene ug/Kg 
Dibenzofuran ug/Kg 
Diethyl phthalate ug/Kg 
Fluoranthene ug/Kg 
Fluorene ug/Kg 
lndeno(1 .2,3-cd)pyrene ug/Kg 
Naphthalene ug/Kg 
Phenanthrene ug/Kg 
Phenol ug/Kg 
Pyrene ug/Kg 
Organochlorine Pesticides 
4,4'-DDE 
4,4'-DDD 
4,4'-DDT 
Endosulfan I 
Endosulfan sulfate 
Endrin ketone 

Table_F1 .xis 

ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 

C: 
0 

E ~ -c 
:l Ce:! E ., ::, 
·- u "' 
)( C: "' 
"' 0 Q) 

::i: u ::i: 

150 
35 
2 
14 
14 

14 .. 

2000 
2700 
3500 
1900 
1800 
120 
430 

2200 
120 
19 

1200 
36 
92 

4300 
110 

2500 
23 

1500 
93 

3200 

3.9 
9.2 
8.3 
7.5 
5.2 
9.4 

0 
>, 
l.) C: 
C: 0 
Cl)~ 
::, l.) 
C' Q) 
Q) ... 
... Q) 

u. 0 

29.6% 
7.4% 

20.0% 
7.4% 

20.0% 

9.1% 
77.8% 
81 .5% 
81 .5% 
63.0% 
63.0% 
27.3% 
45.5% 
81 .5% 
25.9% 
4.5% 

40.7% 
9.1% 

40.9% 
81 .5% 
13.6% 
77.8% 
9.1% 

81 .5% 
4.5% 
95.5% 

3.7% 
11 .1% 
7.4% 
9.1% 
4.5% 
4.5% 

ai 
> 
Q) 
.J 

::i: 
(!) 

~ 

200 
300 
60 

1500 
1200 

36400 
224 
61 

1100 
1100 

50000 
50000 

400 
8100 

50000 
14 

6200 
7100 
50000 
50000 
3200 
13000 
50000 

30 
50000 

2100 
2900 
2100 
900 
1000 

1 . _E. F-1 

RI SHALLOW SOIUSEDIMENT ANALYSIS RESULTS 
SEAD-63 ENGINEERING EVALUATION/COST ANALYSIS 

SENECA ARMY DEPOT ACTIVITY, ROMULUS, NY 

::i: 
- (!) 
0., < 
... Q) t-
i 0. ~ 
E E o 
::, "' .c Z Cll nl 

0 
0 
0 
0 
0 

0 
3 

12 
2 
1 
0 

0 

0 

3 
0 

0 

9 

0 

0 
0 

0 

0 
0 
0 

1 
0 

0 

0 

0 
0 
0 
0 

Matrix 
Area 
Sample Depth (ft) 
Sample Date 
Location 

SEDIMENT 
SEAD-63 

0.3 
12-Dec-97 

63114 

SEDIMENT 
SEAD-63 

0.3 
12-Dec-97 

63115 

SEDIMENT 
SEAD-63 

0.3 
13-Dec-97 

63116 
Sample Number 
SDG 

-0 
... ., 'O 
Q) Q) Q) 

E c. ~ ~ 
:1 ~ .c ~ 
Z Cll ~ 0 

8 
2 
1 
2 

2 
21 
22 
22 
17 
17 
6 

10 
22 
7 

1 
11 
2 

9 

22 
3 

21 
2 

22 
1 

21 

1 
3 

2 

2 

-0 'O 
... ., Q) 
Q) Q) ... 
..0 C. u 
EE~ 
-i ~ 8 Value (Q) Value (Q) Value (Q) 

27 15 U 15 U 25 J 
27 15 U 15 U 14 U 
5 

27 15 U 15U 14UJ 
5 

22 94 U 120 U 93 U 
27 9.2 J 33 J 93 
27 12 J 30 J ., 93 
27 18 J 51 J 93 
27 8. 7 J 33 J 93 
27 94 U 120 U 93 U 
22 94 U 6.7 J 5.7 J 
22 94 U 15 J 93 J 
27 13 J 43 J 93 
27 94 U 120 U 93 U 
22 94 U 120 U 93 U 
27 94 U 8.8 J 93 J 
22 94 U 120 U 93 U 
22 94 U 9.5 J 7.6 J 
27 25 J 82 J 93 
22 94 U 120 U 93 U 
27 9.5 J 28 J 93 J 
22 94 U 120 U 93 U 

27 11 J 35 J 6.4 J 
22 94 U 120 U - --

22 17 J 58 J 93 

27 4.7 U 5.9 U 4.6 U 
27 4.7 U 5.9 U 4.6 U 
27 4.7 U 5.9 U 4.6 U 
22 2.4 U 3 U 2.4 U 
22 4.7 U 5.9 U 4.6 U 
22 4.7 U 5.9 U 4.6 U 



Parameter 
Volatile Organic Compounds 
Metals/Cyanide 
Aluminum 

Antimony 

Arsenic 

Barium 

Beryll ium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Cyanide 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Others 
Total Solids 

Table_F1 .xls 

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 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 
mg/Kg 

mg/Kg 

mg/Kg 

¾WNV 

C: 
0 

E ~ --c :::, c: e 
E ., :, 

·- (J ,,, 
)( C:"' 
"' 0 ., :;; u:;; 

18000 
0.23 
6.8 
107 
0.8 

0.83 .. 
211000 

24.6 
14.4 
42.6 
2.1 

30100 
46.2 

16100 
995 
0.13 
44.2 
2570 
2.1 
578 
2.3 

28.4 
534 

85.8 

0 
>, 
<.) C: 
C: 0 
QJ:;:; 
:, <.) 
C" ., ., -~ ., 

LL. C 

100.0% 
20.0% 

100.0% 
100.0% 
100.0% 
33.3% 

100.0% 
100.0% 
100.0% 
100.0% 
4.5% 

100.0% 
85.2% 

100.0% 
100.0% 
44.0% 
103.8% 
100.0% 
40.7% 
81 .5% 
14.8% 

100.0% 
100.0% 

100.0% 

-.; 
> ., 

...J 

:;; 
Cl 

~ 

20650 
6.27 
9.6 
300 
1.13 
2.46 

125300 
30.95 

30 
32.94 
0.35 

38110 
23.49 
21890 
1095 
0.1 

52.58 
2623 

2 
187.8 
0.28 
150 
115 

I, ~E F-1 

RI SHALLOW SOIUSEDIMENT ANALYSIS RESULTS 
SEAD-63 ENGINEERING EVALUATION/COST ANALYSIS 

SENECA ARMY DEPOT ACTIVITY, ROMULUS, NY 

:;; 

Matrix 
Area 
Sample Depth (ft) 
Sample Date 
Location 
Sample Number 
SDG 

0 
~ 1/J -0 .,., ., 
.0 C. Q) u 
E E a; ~ 

-0 -0 
~ 1/J ., ., ., -
.c Q. u 
EE~ 

SEDIMENT 
SEAD-63 

0.3 
12-Dec-97 

63114 

SEDIMENT 
SEAD-63 

0.3 
12-Dec-97 

63115 

SEDIMENT 
SEAD-63 

0.3 
13-Dec-97 

63116 

- Cl 0 < 
~ 1/J I
Q) .!? (I) 
.0 a. > 
E E o 
:, "' .0 z (I)"' 

::I (Q .c QJ 

Z Cll 3: C 
:, "' 0 z (I) u Value (Q) Value (Q) Value (Q) 

0 

0 

0 

0 

0 

0 

2 

0 

0 

5 
1 
0 
9 

0 

0 

2 
0 

0 

1 
15 
4 

0 

7 

0 

27 
1 

27 
27 
27 
9 

27 
27 
27 
27 
1 

27 
23 
27 
27 
11 
27 
27 
11 
22 
4 

27 
27 

5 

27 
5 

27 
27 
27 
27 
27 
27 
27 
27 
22 
27 
27 
27 
27 
25 
26 
27 
27 
27 
27 
27 
27 

5 

9090 * 

3.3 
62.7 
0.43 B 
0.08 U 

103000 
15.2 * 

6.9 B 
18.7 
0.72 UJ 

17200 
17.2 * 

5850 * 

255 J 
0.07 U 
20.3 

1280 B 
1.2 U 

170 B 
1.6 U 

17.3 
66.6 * 

12700 * 

3 
57.7 
0.48 B 

0.09 U 
3750 
19.2 * 

7 B 
18.2 

1 UJ 
20000 

18 * 

3820 * 

217 J 
0.07 U 
18.9 

1380 B 
1.4 B 

172 U 
1.8 U 

20.9 
60.4 * 

15200 * 

5.6 B 
94.4 B 
0.6 B 

0.06 U 
19600 

24.4 * 

13.3 B 

30.8 
0.8 UJ 

29700 
15.7 * 

7140 * 

520 J 
0.06 U 
38.6 

1840 B 
1 B 

130 U 
1.7 U 
24 

72.1 * 



TABLE F-2 
INORGANIC$ ANALYSIS OF SOIL - SEAD-63 

Engineering Evaluation/Cost Analysis 

Seneca Army Depot Activity 

Average of Is Average of Site data> than 
Average of Background 2 x Average of Background SEAD-63 Soils 

Soils /ma/kal Soils /ma/kal /ma/kal 

Aluminum 13340.53 26681 .05 14641 .67 

Antimonv 3.56 7.12 0.26 

Arsenic 5.08 10.15 4.68 

Barium 78.43 156.86 73.09 
Beryllium 0.67 1.33 0.66 

Cadmium 0.97 1.94 2 .96 

Calcium 45449.65 90899.30 19976.67 

Chromium 20.32 40.64 25.31 

Cobalt 11 .39 22.79 12.43 

Coooer 20.99 41 .97 33.15 

Iron 24704.74 49409.47 28291 .67 

Lead 16.47 32.95 22.24 

Maanesium 10290.18 20580.35 6735.83 

Manaanese 576.14 1152.28 441 .00 

Mercurv 0.04 0.09 0.09 

Nickel 30.39 60.79 38.08 
Potassium 1487.25 2974.49 1640.83 

Selenium 0.63 1.26 1.17 

Sodium 99.42 198.85 94.67 
Thallium 0.43 0.86 0.38 
Vanadium 21.41 42.82 22.71 

Zinc 67.80 135.60 83.28 

Notes: 
A "Yes" value indicates that site metal levels are higher than background levels and metal will be retained for risk assessment. 
A "No" value indicates that levels are considered to be similar to background levels and metal will not be retained for risk 
assessment. 
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Aluminum 

Barium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Sodium 

Vanadium 

Zinc 

Notes: 

TABLE F-3 
IN ORGANICS ANALYSIS OF GROUNDWATER - SEAD-63 

Engineering Evaluation/Cost Analysis 
Seneca Army Depot Activity 

Average of 2 x Average of 
Background Background Average of 
Groundwater Groundwater SEAD-63 Groundwater 

(ug/L) (ug/L) (ug/L) 

2923.01 5846.01 622.00 

81.20 162.40 75.60 

115619.35 231238.71 172133.33 

8.67 17.35 1.04 

6.84 13.68 4.93 

5.39 10.79 2.03 

4476.26 8952.53 961 .00 

6.59 13.18 1.10 

28567.74 57135.48 30333.33 

231.41 462.82 675.33 

10.57 21 .14 8.20 

4065.59 8131 .17 3856.67 

15020.67 30041 .33 52523.33 

8.23 16.47 1.27 

25.37 50.74 8.30 

Is Average of Site data> 
than 2 x Average of 
Background data? 

No 

No 

No 

No 

No 

No 

No 

No 

No 

Yes 

No 

No 

Yes 

No 

No 

A "Yes" value indicates that site metal levels are higher than background levels and metal will be retained for risk assessment. 
A "No" value indicates that levels are considered to be similar to background levels and metal will not be retained for risk 
assessment. 
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TABLE F-4 
INORGANIC$ ANALYSIS OF SOIUSEDIMENT - SEAD-63 

Ecological Mini-risk Assessment Dataset 

Engineering Evaluation/Cost Analysis 
Seneca Army Depot Activity 

Average of Is Average of Site data > than 
Average of Background 2 x Average of Background SEAD-63 Soils 

Soils (mQ/kQ) Soils (mQ/kQ) (mQ/kQ) 

Aluminum 13340.53 26681 .05 11887.06 

Antimonv 3.56 7.12 0.26 

Arsenic 5.08 10.15 4 .29 

Barium 78.43 156.86 68.28 

Beryllium 0.67 1.33 0.53 

Cadmium 0.97 1.94 2.37 

Calcium 45449.65 90899.30 40367.94 

Chromium 20.32 40.64 20.16 

Cobalt 11 .39 22.79 10.59 

Coooer 20.99 41 .97 28.04 

Iron 24704.74 49409.47 22336.76 

Lead 16.47 32.95 23.44 

Maqnesium 10290.18 20580.35 7663.82 

Manqanese 576.14 1152.28 451 .29 

Mercury 0.04 0.09 0.08 

Nickel 30.39 60.79 31 .27 

Potassium 1487.25 2974.49 1578.41 

Selenium 0.63 1.26 1.24 

Sodium 99.42 198.85 215.67 

Thallium 0.43 0.86 0.83 

Vanadium 21.41 42.82 21 .31 

Zinc 67.80 135.60 117.34 

Notes: 
A "Yes" value indicates that site metal levels are higher than background levels and metal will be retained for risk assessment. 
A "No" value indicates that levels are considered to be similar to background levels and metal will not be retained for risk 
assessment. 
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COMPOUNDS 

Volatile Organics 

Acetone 
2-Butanone 
Benzene 

Chloroform 

Methyl ethyl ketone 

Toluene 
Xvlene (total) 

Semlvolatile Organics 
2-Methvlnaohlhalene 

4-Methvlphenol 
Benzo(a}anthracene 

Benzo(a)pyrene 

Benzo(b}fluoranthene 
Benzo(g,h,i)pervlene 
Benzo(k)fluoranthene 

bis(2-Ethylhexyl)phthalate 
Butylbenzylphthalate 

Cart>azole 
Chrvsene 
Olbenz(a.h)anthracene 

Di-n-butvlohthalate 
Di-n-octvlohthalate 

Dibenzofuran 

Diethyl ohthalate 
Fluoranthene 
Fluorene 
lndenol1 ,2,3-cd)pyrene 
Naphthalene 

Pentachlorophenol 
Phenanthrene 
Phenol 
Pvrene 

Pesticides/PCBs 
4,4'-DDD 
4,4'-DDE 
4,4'-0DT 

Endosuffan I 

Endosulfan sulfate 
Endrin ketone 

Metals 
Aluminum 
Antimonv 

Arsenic 

Barium 
Beryllium 

Cadmium 
Calcium 
Chromium 
Cobalt 
Coooer 
Cvanide 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

TABLE F-5 
EXPOSURE POINT CONCENTRATIONS FOR CHEMICALS OF POTENTIAL CONCERN· SEAD-63 

Engineering Evaluation/Cost Analysis 
Seneca Anny Depot Activity 

Total Soil(') Surface Soil (') Groundwater (1) Surface Water (1
) Sediment(') 

ma/Ka ma/Ka ma/L ma/L ma/Ka 

0.16 0.15J 

0.046 

0.004 J 0.002 J 

0.0008 J 

0.035 J 
0.023 0.006 J 0.001 0.014 J 
0.014 0.014 

0.014 J 
0.00022 J 

0.03 J 2E 
0.045 J 0.024 J 0.001 J 2.7 E 
O.Q38J 0.021 J 0.0009 J 3.5 E 
0.031 J 0.0008 J 
0.043 J 0.021 J 0.001 J 1.9 E 

1.8 J 1.8 J 0.068 0.11 8 
0.00023 JB 0.12 J 

0.43 
0.031 J 0.023 J 2.2 E 
0.028 J 0.0008 J 1.2 
0.087 J 0.00015 JB 0.120 JB 

0.019 J 
0.036 J 

0.00029 J 0.092 J 
0.063 J 0.038 J 0.0007 J 4.3 E 

0.11 J 
0.037 J 0.0009 J 2.5 E 

0.023 J 
0.001 J 

0.031 J 0.000057 J 1.5 E 
0.002 J 0.0008 J 93 

0.0005 J 3.2 E 

0.002 J 0.0039 J 
0.0044 J 0.0092 J 
0.0033 J 0.0083 

0.0075 J 
0.000014 P 0.0052 J 
0.000046 0.0094 J 

3.63 

0.0038 J 

0.0914 J 

0.00019 8 
24 0.56J 0.00078 J 0.83 J 

220 
0.0056 J 

0.0072 J 
0.0079 J 

9.05 
0.02 
33.7 

1.07 2.3 

0.49 0.06J 0.0001 J 
0.0188 J 

11 .6 

0.00089 J 
146 59.3 578 8 

0.0019 J 

0.0089 J 
0.099 
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Surface Soil and Sediment (2) 
ma/Ka 

0.15 J 

0.002 J 

0.035 J 

0.014 J 
0.014 

0.014 J 

2E 
2.7 E 

3.5 E 

1.9 E 
1.8 J 

0.12 J 
0.43 
2.2 E 
1.2 

0.120JB 
0.019 J 

0.036 J 
0.092 J 

4.3 E 
0.11 J 

2.5 E 
0.023 J 

1.5 E 
93 

3.2 E 

0.0039 J 

0.0092 J 
0.0083 

0.0075 J 
0.0052 J 

0.0094 J 

0.83J 

578 8 
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SENECA - SEAD-63 FINAL EE/CA 

climate, vegetation, soil characteristics, and surface and groundwater hydrology. 

All potentially exposed populations and sub-populations therein (receptors) are 

assessed relative to their potential for exposure. Additionally, locations relative to 

the site along with the current and potential future land use of the site are 

considered. This step is a qualitative one aimed at providing a general site 

perspective and offering insight on the surrounding population. 

2) Identify Exposure Pathways: All exposure pathways, ways in which receptors can be 

exposed to contaminants that originate from the source, are reviewed in this step. 

Chemica l sources and mechanisms for release along with subsequent fate and 

transport are investigated. Exposure points of human contact and exposure routes 

are discussed before quantifying the exposure pathways in step 3. 

3) Quantify Exposure: In this final step, the exposure levels (COPC intakes or doses) are 

calculated 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 F-1 illustrates the exposure assessment process. 

F.3.2 Physical Setting and Characteristics 

The physical setting and characteristics of the site are described in Sections 2.1, 2.5, and 2.6 of 

Section 2 of Appendix A. 

F.3.3 Land Use and Potentially Exposed Populations 

F.3.3.1 Current Land Use 

There is no current land use for SEAD-63. The site is abandoned and is no longer in use. This 

site is in the northwestern portion of SEDA. There are no drinking water supp ly wells at SEAD-

63 and perimeter chain link fencing permits access to the site. The site has no actual site workers 

but is occasionally patrolled by site security personnel. 

F.3.3.2 Potential Future Land Use 

EPA guidance for determining future land uses recommends that, if available, master plans, 

which include future land uses, Bureau of Census projections and established land use trends in 

the general area should be utilized to establish future land use trends. 

October 200 I 
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SENECA - SEAD-63 FINAL EE/CA 

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

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

October 1, 1995. According to BRAC regulations, the Army will determine future uses of the 

site. 

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 and risk assessment 

SEDA has been placed on the 1995 Base Realignment and Closure List (BRAC List) . The 

President and the Congress have approved the list and it has become public law. As BRAC 

applies to SEDA, the Army will determine future land use of the sites. At the time this Action 

Memorandum was prepared, the Local Redevelopment Authority (LRA) had been given sole 

discretion in determining the future uses of the SEDA facility. This Land Reuse Plan is the basis 

for future land use assumptions for SEAD-63 included in this risk assessment. The LRA has 

established that the Q Area, which includes SEAD-63 , will be used as a Wildlife Conservation 

Area. At the time when the SEDA facility is relinquished by the Army, the Army will ensure 

that SEAD-63 can be used for the intended purpose. 

F.3.3.3 Potentially Exposed Populations 

Three potentially exposed populations that are relevant to the future land use are evaluated in this 

risk assessment. Since current exposure is infrequent and limited, only future receptors under the 

future land use scenarios are considered in this mini-risk assessment. 

The three (3) exposed populations are: 

I. Park worker, 

2. construction worker, and 

3. recreational visitor ( child). 

Residential receptors (including adult and child) were considered for comparative purposes only. 

Future residential use of the land is highly unlikely. 

October 2001 
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SENECA - SEAD-63 FINAL EE/CA 

F.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. Figure 2-12 in 
Section 2 of Appendix A illustrates the completed exposure pathways for SEAD-63. Although 

not shown in Figure 2-12, risks for a residential receptor via the plausible exposure pathways 

(i.e., same exposure pathways as for a recreational visitor) were evaluated. Future residential use 

of the land is highly unlikely. 

F.3.4.1 Sources and Receiving Media 

The suspect~d source at SEAD-63 is buried miscellaneous components and soil associated with the 

components at SEAD-63 . The primary release mechanisms from the site are surface water runoff 

and infiltration of precipitation. Groundwater, surface water, and sediment are secondary sources. 

F.3.4.2 Summary of Exposure Pathways to be Quantified 

The pathways presented reflect the projected future onsite use of SEAD-63. This section 

presents the rationale for including these exposure pathways in this risk assessment. 

Inhalation of Particulate Matter in Ambient Air 

Surface soil particles may become airborne via wind erosion, which in turn may be inhaled by 

individuals at the site. Construction workers may also be exposed to subsurface soil particles. 

Therefore, inhalation exposure to soil particulates in ambient air was assessed for all future 

receptors. 

Incidental Ingestion and Dermal Contact to On-Site Surface Soils 

During the course of daily activities, a park worker or recreational visitor could come into 

contact with site surface soils and involuntarily ingest and/or have their skin exposed to them. 

Therefore, exposure via dermal contact and soil ingestion was assessed for these two receptors. 

October 200 I 
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SENECA - SEAD-63 FINAL EE/CA 

Incidental Ingestion and Dermal Contact to On-Site Surface and Subsurface Soils 

The laboratory analyses of all surface and subsurface soils show the presence of VOCs, semi

volatile organics, pesticides, and metals. During the course of daily activities, an on-site 

construction worker will come into contact with these surface and subsurface soils during 
intrusive activities and may involuntarily ingest and have his/her skin exposed to them . 

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. 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. 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 for receptors at the site. 

Inhalation and Dermal Contact with Groundwater while Showering 

Recreational visitors may come into contact with groundwater while 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 wells are used to calculated exposure 
concentrations. 

Dermal Contact with Surface Water and Sediment while Wading 

The drainage ditches in the area of SEAD-63 are dry most of the time during the year except 

when they carry storm-water runoff ( e.g.,' during spring seasons when snow melts). The drainage 

ditches are shallow (generally less than 3 ft below the ground surface of the road). Recreational 

visitors may come into contact with surface water during a ·wading event. Recreational visitors 

may also contact with ditch sediment and be exposed to all chemicals contained in sediment. 

Therefore, this is considered a complete pathway and surface water and sediment data from the 

site are used to calculated exposure concentrations. 

October 200 I 
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SENECA - SEAD-63 FINAL EE/CA 

F.3.4.3 Quantification of Exposure 

In this section, each receptor's potential exposures to chemicals of potential concern (COPCs) are 

quantified for each of the exposure pathways described above. In each case, the exposures are 

calculated following methods recommended in EPA guidance documents, such as the Risk 

Assessment Guidance for Superfund (EPA 1989). These calculations generally involve two steps. 

First, representative chemical concentrations in the environment, or exposure point concentrations 

(EPCs), are determined for each pathway and receptor. From these EPC values, the amount of 

chemical that an exposed person may take into his/her body is then calculated. This value 1s 

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 

Attachment A to this Appendix. 

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 to 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. 

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 
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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 li fetime (70 years). 

F3.5 Exposure Assessment 

F.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: park worker, 

construction worker, and recreational visitor (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 presented in 

Table F-6. 
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RECEPTOR 

PARK WORKER 

EXPOSURE ROUTE 

Inhalation of Dust in 

TABLE F-6 
EXPOSURE FACTOR ASSUMPTIONS FOR CONSERVATION/RECREATIONAL LAND 

SEAD-63 EE/CA 
Seneca Army Depot Activity 

PARAMETER RME BASIS 

VALUE UNITS 

Body Weight 70 kg Standard reference weight for adults males. 

'i 

Ambient Air Inhalation Rate 8 m3/day Average inhalation rate for light activity is 1.0 m3/hr, 8 hr work day. 
Exposure Frequency 175 days/yr Works on-site 5 days/wk, 8 months/yr (35 weeks). 

(Air EPC Calculated from Exposure Duration 25 years Upper bound time for employment at a job. 
Surface Soil Only) Averaging Time - Ne 9,125 days 25 years. 

Averaging Time - Car 25,550 days 70 years, conventional human life span. 

Ingestion of Soil Body Weight 70 kg Standard reference weight for adults males. 
Ingestion Rate 100 mg soil/day Upper bound worker exposure to dirt and dust. 

(Soil EPC Calculated from Fraction Ingested 1 (unitless) 100% ingestion, conservative assumption. 
Surface Soil Only) Exposure Frequency 175 days/yr Works on-site 5 days/wk, 8 months/yr (35 weeks). 

Exposure Duration 25 years Upper bound time for employment at a job. 
Averaging Time - Ne 9,125 days 25 years. 
Averaging Time - Car 25,550 days 70 years, conventional human life span . 

Denmal Contact of Soil Body Weight 70 kg Standard reference weight for adults males. 
Absorption Factor Compound Specific 

(Soil EPC Calculated from Skin Contact Surface Area 5,700 cm2 RME value for residential scenario. 

Surface Soil Only) Soil to Skin Adherence Factor 0.2 mg/cm2 RME value for industrial scenario. 

Exposure Frequency 175 .. days/yr Works on-site 5 days/wk, 8 months/yr (35 weeks) . 
Exposure Duration 25 years Upper bound time for employment at a job. 

Averaging Time - Ne 9,125 days 25 years. 

Averaging Time - Car 25,550 days 70 years , conventional human life span. 

Ingestion of Body Weight 70 kg Standard reference weight for adults males. 
Groundwater Ingestion Rate 1 liter/day Standard occupational ingestion rate. 

Exposure Frequency 175 days/yr Works on-site 5 days/wk, 8 months/yr (35 weeks) . 
Exposure Duration 25 years Upper bound time for employment at a job. 
Averaging Time - Ne 9,1 25 days 25 years. 
Averaging Time - Car 25,550 days 70 years, conventional human life span. 

Denmal Contact of Body Weight 70 kg Standard reference weight for adults males. 
Surface Water Skin Contact Surface Area 1,980 cm2 Adult male hands and forearms. 

Exposure Time 1 hour/day Contact time during occasional site maintenance work. 
Exposure Frequency 18 days/yr Assumes activity occurs 10% of work days. 
Exposure Duration 25 years Upper bound time for employment at a job. 
Averaging Time - Ne 9,125 days 25 years. 
Averaging Time - Car 25,550 days 70 years, conventional human life span. 

Dermal Contact of Body Weight 70 kg Standard reference weight for adults males. 

Sediment Absorption Factor Compound Specific 
Skin Contact Surface Area 5,700 cm2 RME value for residential scenario. 

Soil to Skin Adherence Factor 0.2 mg/cm2 RME value for industrial scenario. 

Exposure Frequency 18 days/yr Assumes activity occurs 10% of work days. 

Exposure Duration 25 years Upper bound time for employment at a job. 

Averaging Time - Ne 9,125 days 25 years . 

Averaging Time - Car 25,550 days 70 years, conventional human life span. 

p:lpitlprojects\seneca\s63eecaleeca\tablesl finltabl21 EXPFAC.XLS Conservation 

SOURCE 

USEPA, 1991 . 
USEPA, 1997. 
BPJ. 
USEPA, 1991, 1993. 

USEPA, 1989. 

USEPA, 1991 . 
USEPA, 1993. 
BPJ. 
BPJ . 
USEPA, 1991 , 1993. 

USEPA, 1989. 

USEPA, 1991 . 
USEPA, 1999. 
USEPA, 1999. 
USEPA, 1999. 
BPJ . 
USEPA, 1991 , 1993. 

USEPA, 1989. 

USEPA, 1991 . 
USEPA. 1991 . 
BPJ . 
USEPA. 1991, 1993. 

USEPA, 1989. 

USEPA, 1991 . 
USEPA, 1992. 
BPJ . 
BPJ . 
USEPA, 1991, 1993. 

USEPA, 1989. 

USEPA, 1991 . 
USEPA, 1999. 
USEPA, 1999. 
USEPA, 1999. 
BPJ. 
USEPA, 1991, 1993. 

USEPA, 1989. 
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RECEPTOR 

RECREATIONAL VISITOR 
(CHILD) 

TABLE F-6 
EXPOSURE FACTOR ASSUMPTIONS FOR CONSERVATION/RECREATIONAL LAND 

SEAD-63 EE/CA 
Seneca Army Depot Activity 

-
EXPOSURE ROUTE PARAMETER RME BASIS 

1 

VALUE UNITS ' 
Inhalation of Dust in Body Weight 15 kg Standard reference weight for children less than 6 years old . 

Ambient Air Inhalation Rate 8.7 m3/day Average inhalation rate for a child 1-12 years old . 
Exposure Frequency 78 days/yr Assumes 3 days/week during 13 summer weeks and 1 day/week for the 

(Air EPC Calculated from remaining 39 weeks of the year. 
Surface Soil Only) Exposure Duration 5 years· Assumed. 

Averaging Time - Ne 1,825 days 5 years. 
Averaging Time - Car 25,550 days 70 years, conventional human life span. 

Ingestion of Soil Body Weight 15 kg Standard reference weight for children less than 6 years old . 
Ingestion Rate 200 mg soil/day Maximum IR for a child . 

(Soil EPC Calculated from Fraction Ingested 1 (unitless) 100% ingestion, conservative assumption. 
Surface Soil Only) Exposure Frequency 78 days/yr Assumes 3 days/week during 13 summer weeks and 1 day/week for the 

remaining 39 weeks of the year. 
Exposure Duration 5 years Assumed. 
Averaging Time - Ne 1,825 days 5 years. 
Averaging Time - Car 25,550 days 70 years, conventional human life span. 

Dermal Contact of Soil Body Weight 15 kg Standard reference weight for children less than 6 years old . 

Absorption Factor Compound Specific 
(Soil EPC Calculated from Skin Contact Surface Area 2,800 cm2 RME value for residential chi ld. 

Surface Soil Only) Soil to Skin Adherence Factor 0.2 mg/cm2 RME value for residential child . 

Exposure Frequency 78 days/yr Assumes 3 days/week during 13 summer weeks and 1 day/week for the 
remaining 39 weeks of the year. 

Exposure Duration 5 years Assumed. 

Averaging Time - Ne 1,825 days 5 years . 

Averaging Time - Car 25,550 days 70 years, conventional human life span. 

Inhalation of Body Weight 15 kg Standard reference weight for children less than 6 years old . 

Groundwater Inhalation Rate 0.08 m3/day Inhalation rate for sedentary children ages 3-10, 0.3 m3/hr for 15 minutes. 
Exposure Frequency 78 days/yr Assumes 3 days/week during 13 summer weeks and 1 day/week for the 

remaining 39 weeks of the year. 
Exposure Duration 5 years Assumed. 
Averaging Time - Ne 1,825 days 5 years. 
Averaging Time - Car 25,550 days 70 years , conventional human life span. 

Ingestion of Body Weight 15 kg Standard reference weight for children less than 6 years old . 

Groundwater Ingestion Rate 1 liter/day Approximate 90th percentile value for children 1-11 years old. 

Exposure Frequency 78 days/yr Assumes 3 days/week during 13 summer weeks and 1 day/week for the 

Exposure Duration remaining 39 weeks of the year. 

Averaging Time - Ne 5 years Assumed. 
Averaging Time - Car 1,825 days 5 years. 

25,550 days 70 years, conventional human life span. 

Dermal Contact of Body Weight 15 kg Standard reference weight for children less than 6 years old . 

Groundwater Skin Contact Surface Area 6,600 cm2 RME value for showering/bathing scenario. 

Exposure Time 1 hour/day RME value for showering/bathing scenario. 

Exposure Frequency 78 days/yr Assumes 3 days/week during 13 summer weeks and 1 day/week for the 

Exposure Duration remaining 39 weeks of the year. 

Averaging Time - Ne 5 years Assumed. 

Averaging Time - Car 1,825 days 5 years. 

25,550 days 70 years, conventional human life span. 
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SOURCE 

USEPA, 1991 1993. 
USEPA, 1997. 
BPJ . 

BPJ . 

USEPA, 1989. 

USEPA, 1991, 1993. 
USEPA, 1993. 
BPJ . 
BPJ. 

BPJ . 

USEPA, 1989. 

USEPA, 1991 , 1993. 
USEPA, 1999. 
USEPA, 1999. 
USEPA. 1999. 
BPJ . 

BPJ. 

USEPA, 1989. 

USEPA, 1991 , 1993. 
USEPA, 1997. 
BPJ. 

BPJ . 

USEPA. 1989. 

USEPA, 1991 , 1993. 
USEPA. 1997. 
BPJ. 

BPJ. 

USEPA, 1989. 

USEPA, 1991 , 1993. 
USEPA. 1999. 
USEPA, 1999. 
BPJ. 

BPJ. 

USEPA, 1989. 
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RECEPTOR EXPOSURE ROUTE 

RECREATIONAL VISITOR Dermal Contact of 
(CHILD • CONTINUED) Surface Water 

Dermal Contact of 
Sediment 

TABLE F-6 
EXPOSURE FACTOR ASSUMPTIONS FOR CONSERVATION/RECREATIONAL LAND 

SEAD-63 EE/CA 

Seneca Army Depot Activity 

PARAMETER RME BASIS 
0 

VALUE UNITS 

Body Weight 15 kg Standard reference weight for children less than 6 years old. 

Skin Contact Surface Area 3.300 cm2 Assumes skin contact surface as half of the total body surface during a wading 
event. 

Exposure Time 1 hour/day RME value for showering/bathing scenario. 

Exposure Frequency 20 days/yt Assumes wading occurs every time during 13 spring visits and 10% of other 
visits. 

Exposure Duration 5 years Assumed. 

Averaging Time - Ne 1,825 days 5 years. 
Averaging Time - Car 25,550 days 70 years, conventional human life span. 

Body Weight 15 kg Standard reference weight for children less than 6 years old . 

Absorption Factor Compound Specific 
Skin Contact Surface Area 2,800 cm2 RME value for soil contact by residential child . 

Soil to Skin Adherence Factor 0.2 mg/cm2 RME value for soil contact by residential child . 

Exposure Frequency 78 days/yr Assumes 3 days/week during 13 summer weeks and 1 day/week for the 
remaining 39 weeks of the year. 

Exposure Duration 5 years Assumed. 

Averaging Time - Ne 1,825 days 5 years. 

Averaging Time - Car 25,550 days 70 years, conventional human life span. 

p:lpitlprojects\seneca\s63eecaleecaltablesl finltabl2I EXPFAC.XLS Conservation 

SOURCE 

USEPA. 1991. 
BPJ . 

USEPA. 1999. 
BPJ . 

BPJ . 

USEPA, 1989. 

USEPA, 1991 . 
USEPA, 1999. 
USEPA, 1999. 
USEPA, 1999. 
BPJ . 

BPJ . 

USEPA, 1989. 
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RECEPTOR EXPOSURE ROUTE 

CONSTRUCTION Inhalation of Dust in 
WORKER Ambient Air 

(Air EPC Calculated 
from Surface and 
Subsurface Soils) 

Ingestion of Soil 

(Soil EPC Calculated 
from Surface and 
Subsurface Soils) 

TABLE F-6 
EXPOSURE FACTOR ASSUMPTIONS FOR CONSERVATION/RECREATIONAL LAND 

SEAD-63 EE/CA 
Seneca Army Depot Activity 

PARAMETER RME BASIS 

VALUE UNITS 

Body Weight 70 kg Standard reference weight for adults males. 
Inhalation Rate 10.4 m3/day Average inhalation rate for outdoor worker is 1.3 m3/hr, 8 hr work day. 
Exposure Frequency 250 days/yr Site specific based on land area. 
Exposure Duration 1 year Upper bound time of employment for construction worker. 
Averaging Time - Ne 365 days 1 year. 
Averaging Time - Car 25,550 days 70 years, conventional human life span. 

Body Weight 70 kg Standard reference weight for adults males. 
Ingestion Rate 480 mg soil/day Assumed IR for intensive construction work. 
Fraction Ingested 1 (unitless) 100% ingestion, conservative assumption. 
Exposure Frequency 250 days/yr Site specific based on land area. 
Exposure Duration 1 year Upper bound time of employment for construction worker. 
Averaging Time - Ne 365 days 1 year. 
Averaging Time - Car 25,550 days 70 years, conventional human life span. 

Dermal Contact of Soil Body Weight 70 kg Standard reference weight for adults males. 
Absorption Factor Compound Specific 

(Soil EPC Calculated Skin Contact Surface Area 3,300 cm2 RME value for industrial scenario. 
from Surface and Soil to Skin Adherence Factor 0.3 mg/cm2 RME value for construction workers. 
Subsurface Soils) Exposure Frequency 250 days/yr RME value for industrial scenario. .. 

Exposure Duration 1 year Upper bound time of employment for construction worker. 
Averaging Time - Ne 365 days 1 year. 
Averaging Time - Car 25,550 days 70 years , conventional human life span. 

Notes: Source References: 
RME = Reasonable Maximum Exposure · BPJ: Best Professional Judgment. 
Car= Carcinogenic · USEPA, 1988: Superfund Exposure Assessment Manual 

Ne= Non-carcinogenic · USEPA, 1989: Risk Assessment Guidance for Superfund, Volume I (RAGS) 
· USEPA, 1991 : Supplemental Guidance, Standard Default Exposure Factors 
· USEPA, 1993: Superfund's Standard Default Exposure for the Central Tendency and Reasonable Maximum Exposure 
· USEPA, 1997: Exposure Factors Handbook, Update to 1990 handbook 
· USEPA, 1999: Risk Assessment Guidance for Superfund, Volume I: Human Health Evaluation Manual, Supplemental Guidance: 

Dermal Risk Assessment, Interim Guidance, 1999. 
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SOURCE 

USEPA. 1991 . 
USEPA, 1997. 
USEPA, 1991 . 
USEPA, 1991 . 

USEPA, 1989. 

USEPA, 1991 . 
USEPA, 1991, 1993. 
BPJ. 
USEPA, 1991 . 
USEPA, 1991 . 

USEPA, 1989. 

USEPA, 1991 . 
USEPA. 1999. 
USEPA, 1999. 
USEPA, 1999. 
USEPA, 1999. 
USEPA, 1991 . 

USEPA, 1989. 
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RECEPTOR EXPOSURE ROUTE 

RESIDENT (ADUL TJ Inhalation of Oust in 
Ambient Air 

(Air EPC Calculated from 

Surface Soil Only) 

Ingestion of Soil 

(Soil EPC Calculated from 
Surface Soil Only) 

Dermal Contact of Soil 

(Soil EPC Calculated from 
Surface Soil Only) 

Inhalation of 
Groundwater 

Ingestion of 
Groundwater 

Dermal Contact of 
Groundwater 

Dermal Contact of 
Surface Water 

Dermal Contact of 

Sediment 

h \eng\seneca\s63eeca\min_rlsk\EXPFAC XLS\R esident ial 

TABLE F- 6 
EXPOSURE FACTOR ASSUMPTIONS FOR RESIDENTIAL SCENARIO 

Decision Document - Mini Risk Assessment 
Seneca Army Depot Activity 

PARAMETER RME BASIS 

VALUE UNITS 

Body Weight 70 kg Standard reference weight for adult males. 
Inhalation Rate 20 m3/day Assumed inhalation rate for adult receptors. 
Exposure Frequency 350 days/yr Assumes year round exposure to soil and vacation from home for 2 wks/yr. 
Exposure Duration 24 years Upper bound time in 1 residence: 6 years as a child , 24 years as an adutt. 
Averaging Time - Ne 8,760 days 24 years. 
Averaging Time - Car 25,550 days 70 years , conventional human life span. 

Body Weight 70 kg Standard reference weight for adult males. 
Ingestion Rate 100 mg soil/day Average residential adult exposure to indoor and outdoor dirt and dust. 
Fraction Ingested 1 (unitless) 100% ingestion, conservative assumption. 
Exposure Frequency 350 days/yr Assumes year round exposure to soil and vacation from home for 2 wks/yr. 
Exposure Duration 24 years Upper bound time in 1 residence: 6 years as a child, 24 years as an adult. 

Averaging Time - Ne 8,760 days 24 years . 
Averaging Time - Car 25,550 days 70 years, conventional human life span. 

Body Weight 70 kg Standard reference weight for adult males. 

Absorption Factor Compound Specific 
Skin Contact Surface Area 5,700 cm2 RME for residential adult exposed to soils . 

Soil to Skin Adherence Factor 0.07 mg/cm2 RME for residential adult exposed to soils. 

Exposure Frequency 350 days/yr Assumes year round exposure to soil and vacation from home for 2 wks/yr. 

Exposure Duration 24 years Upper bound time in 1 residence: 6 years as a ch ild, 24 years as an adult. 

Averaging Time - Ne 8,760 days 24 years . 

Averaging Time - Car 25,550 days 70 years , conventional human life span. 

Body Weight 70 kg Standard reference weight for adult males. 
Inhalation Rate 0.13 m3/day Inhalation rate for sedentary adults, 0.5m3/hr for 15 minutes. 
Exposure Frequency 3.65 days/yr Showers 15 min/day, 350 days/yr. 
Exposure Duration 24 years Upper bound time in 1 residence: 6 years as a child, 24 years as an adult. 

Averaging Time - Ne 8,760 days 24 years . 
Averaging Time - Car 25,550 days 70 years , conventional human life span. 

Body Weight 70 kg Standard reference weight for adult males. 

Ingestion Rate 2 liter/day 90th percentile for adult residents . 
Exposure Frequency 350 days/yr Assumes year round exposure to gw and vacation from home for 2 wks/yr. 

Exposure Duration 24 years Upper bound time in 1 residence: 6 years as a child , 24 years as an adult. 

Averaging Time - Ne 8,760 days 24 years . 

Averaging Time - Car 25,550 days 70 years, conventional human life span. 

Body Weight 70 kg Standard reference weight for adult males. 

Skin Contact Surface Area 18,000 cm2 RME for residential adult for showering scenario. 

Exposure Time 0.58 hours/day RME for residential adult for showering scenario. 

Exposure Frequency 350 days/yr Assumes year round exposure to gw and vacation from home for 2 wks/yr. 

Exposure Duration 24 years Upper bound time in 1 residence: 6 years as a child, 24 years as an adult . 

Averaging Time - Ne 8,760 days 24 years . 

Averaging Time - Car 25.550 days 70 years, conventional human life span. 

Body Weight 70 kg Standard reference weight for adult males. 

Skin Contact Surface Area 4,500 cm2 Assumes 25% of the total body surface exposured to water during wading. 

Exposure Time 0.5 hours/day Assumption. 
Exposure Frequency 35 days/yr Assumes 10% of the time ditch accumulates water. 

Exposure Duration 24 years Upper bound time in 1 residence: 6 years as a child , 24 years as an adult. 

Averaging Time - Ne 8,760 days 24 years . 

Averaging Time - Car 25,550 days 70 years, conventioanl human life span. 

Body Weight 70 kg Standard reference weight for adult males. 

Absorption Factor Compound Specific 

Skin Contact Surface Area 5,700 cm2 RME for res idential adult exposed to soil . 

Soil to Skin Adherence Factor 0.07 mg/cm2 RME for residential adult exposed to soil. 

Exposure F req\,Jency 350 days/yr Assumes year round exposure to soil and vacation from home for 2 wks/yr. 

Exposure Duration 24 years Upper bound time in 1 residence: 6 years as a child , 24 years as an adult. 

Averaging Time - Ne 8,760 days 24 years . 

Averaging Time - Car 25,550 days 70 years, conventioanl human life span. 

SOURCE 

USEPA. 1991 . 
USEPA. 1991 . 1993. 
USEPA, 1991 . 

USEPA, 1991 , 1993. 

USEPA. 1989. 

USEPA, 1991 . 

USEPA. 1991 , 1993. 
BPJ. 
USEPA, 1991 . 
USEPA, 1991 , 1993. 

USEPA, 1989. 

USEPA, 1991 . 
USEPA, 1999 
USEPA, 1999. 
USEPA, 1999. 
USEPA, 1991 . 
USEPA, 1991 . 1993. 

USEPA, 1989. 

USEPA, 1991 . 
USEPA. 1997. 
BPJ . 
USEPA, 1991 , 1993. 

USEPA, 1989. 

USEPA, 1991 . 
USEPA. 1989. 
BPJ. 
USEPA. 1991 , 1993. 

USEPA. 1989. 

USEPA, 1991 . 
USEPA. 1999. 
USEPA, 1999. 
USEPA, 1991 . 
USEPA, 1991 , 1993. 

USEPA. 1989. 

USEPA, 1991 . 
BPJ. 
BPJ. 
BPJ. 
USEPA, 1991 , 1993 

USEPA. 1989. 

USEPA, 1991 . 
USEPA, 1999 
USEPA, 1999. 

USEPA, 1999. 
USEPA, 1991 . 

USEPA, 1991, 1993. 

USEPA, 1989. 
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RECEPTOR EXPOSURE ROUTE 

RESIDENT (CHILD) Inhalation of Oust in 
Ambient Air 

(Ai r EPC Calculated from 
Surlace Soil Only) 

Ingestion of Soil 

(Soil EPC Calculated from 
Surlace Soil Only) 

Dermal Contact of Soil 

(Soil EPC Calculated from 
Surface Soil Only) 

Inhalation of 
Groundwater .. 

Ingestion of 
Groundwater 

Dennal Contact of 
Groundwater 

Dermal Contact of 
Surface Water 

Dennal Contact of 
Sediment 

h \eng\seneca\s63eeca\min_risk\EXPFAC XLS\Residential 

TABLE F-6 
EXPOSURE FACTOR ASSUMPTIONS FOR RESIDENTIAL SCENARIO 

Decision Document. Mini Risk Assessment 
Seneca Army Depot Activity 

PARAMETER RME BASIS 
VALUE UNITS 

Body Weight 15 kg Standard reference weight for children less than 6 years old. 
Inhalation Rate 8.7 m3lday Average inhalation rate for a child 1-12 years old. 
Exposure Frequency 350 days/yr Assumes year round exposure to soil and vacation from home for 2 wks/yr. 
Exposure Duration 6 years Upper bound time in 1 residence: 6 years as a child, 24 years as an adult. 
Averaging Time - Ne 2,190 days 6 years. 
Averaging Time - Car 25,550 days 70 years, conventional human life span. 

Body Weight 15 kg Standard reference weight for children less than 6 years old. 
Ingestion Rate 200 mg soil/day Maximum IR for a child. 
Fraction Ingested 1 (unitless) 100% ingestion. conservative assumption. 
Exposure Frequency 350 days/yr Assumes year round exposure to soil and vacation from home for 2 wks/yr. 
Exposure Duration 6 years Upper bound time in 1 residence: 6 years as a child, 24 years as an adult. 
Averaging Time • Ne 2,190 days 6 years. 
Averaging Time• Car 25,550 days 70 years, conventional human life span. 

Body Weight 15 kg Standard reference weight for children less than 6 years old. 
Absorption Factor Compound Specific 
Skin Contact Surface Area 2,800 cm2 RME value for residential child skin surface exposed to soil. 
Soil to Skin Adherence Factor 0.2 mg/cm2 RME value for residential child exposed to soil. 
Exposure Frequency 350 days/yr Assumes year round exposure to soil and vacation from home for 2 wks/yr. 
Exposure Duration 6 years Upper bound time in 1 residence: 6 years as a child, 24 years as an adult. 
Averaging Time • Ne 2,190 days 6 years. 
Averaging Time • Car 25,550 days 70 years, conventional human life span. 

Body Weight 15 kg Standard reference weight for children less than 6 years old. 
Inhalation Rate 0.08 m3/day Inhalation rate for sedentary children ages 3.10, 0.3 m3/hr for 15 minutes. 
Exposure Frequency 3.65 days/yr Showers 15 min/day, 350 days/yr. 
Exposure Duration 6 years Upper bound time in 1 residence: 6 years as a child, 24 years as an adult. 
Averaging Time • Ne 2,190 days 6 years. 
Averaging Time. Car 25,550 days 70 years, conventional human life span. 

Body Weight 15 kg Standard reference weight for children less than 6 years old. 
Ingestion Rate 1 liter/day Approximate 90th percentile value for children 1· 11 years old. 
Exposure Frequency 350 days/yr Assumes year round exposure to gw and vacation from home for 2 wks/yr. 
Exposure Duration 6 years Upper bound time in 1 residence: 6 years as a child, 24 years as an adult. 
Averaging Time • Ne 2,190 days 6 years. 
Averaging Time• Car 25,550 days 70 years, conventional human life span. 

Body Weight 15 kg Standard reference weight for children less than 6 years old. 
Skin Contact Surface Area 6 ,600 cm2 RME value for residential child during showering. 
Exposure Time 1.0 hours/day RME value for residential child for showering scenario. 
Exposure Frequency 350 days/yr Assumes year round exposure to gw and vacation from home for 2 wks/yr. 
Exposure Duration 6 years Upper bound time in 1 residence: 6 years as a child, 24 years as an adult. 
Averaging Time • Ne 2,190 days 6 years. 
Averaging Time • Car 25,550 days 70 years, conventional human life span. 

Body Weight 15 kg Standard reference weight for children less than 6 years old. 
Skin Contact Surface Area 3,300 cm2 Assumes skin contact surface as half of total body surface while wading. 
Exposure Time 1 hours/day RME value for showering/bathing scenario. 
Exposure Frequency 35 days/yr Assumes 10% of the time ditch accumulates water. 
Exposure Duration 6 years Upper bound time in 1 residence: 6 years as a child, 24 years as an adult. 
Averaging Time • Ne 2,190 days 6 years. 
Averaging Time• Car 25,550 days 70 years, conventioanl human life span. 

Body Weight 15 kg Standard reference weight for adult males. 
Absorption Factor Compound Specific 
Skin Contact Surface Area 2,800 cm2 RME for residential adult exposed to soil . 
Soil to Skin Adherence Factor 0.2 mglcm2 RME for residential adult exposed to soil. 
Exposure Frequency 350 days/yr Assumes year round exposure to soil and vacation from home for 2 wks/yr. 
Exposure Duration 6 years Upper bound time in 1 residence: 6 years as a child, 24 years as an adult. 
Averaging Time • Ne 2,190 days 24 years. 
Averaging Time. Car 25,550 days 70 years. conventioanl human life span. 

SOURCE 

USEPA, 19911993. 
USEPA, 1997. 
USEPA, 1991 . 
USEPA, 1991 , 1993. 
USEPA, 1989. 
USEPA, 1989. 

USEPA, 1991 , 1993. 
USEPA, 1993 
BPJ. 
USEPA, 1991 
USEPA, 1991 , 1993. 
USEPA, 1989. 
USEPA, 1989. 

USEPA, 1991 , 1993. 
USEPA, 1999 
USEPA, 1999. 
USEPA, 1999. 
USEPA, 1991. 
USEPA, 1991 , 1993. 
USEPA, 1989. 
USEPA, 1989. 

USEPA, 1991 , 1993. 
USEPA, 1997 . 
BPJ. 
USEPA, 1991 , 1993. 
USEPA, 1989. 
USEPA. 1989. 

USEPA, 1991 , 1993. 
USEPA. 1997. 
USEPA, 1991 . 
USEPA, 1991. 1993. 
USEPA, 1989. 
USEPA, 1989. 

USEPA, 1991 , 1993. 
USEPA. 1999. 
USEPA, 1999. 
USEPA, 1991 . 
USEPA, 1991, 1993. 
USEPA, 1989. 
USEPA, 1989. 

USEPA, 1991 . 
BPJ. 
USEPA, 1999. 
BPJ . 
USEPA, 1991 , 1993 

USEPA, 1989. 

USEPA, 1991 . 
USEPA, 1999 
USEPA, 1999. 
USEPA, 1999. 
USEPA, 1991 . 
USEPA, 1991 , 1993. 

USEPA, 1989. 
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RECEPTOR I EXPOSURE ROUTE 1 

TABLE F-6 
EXPOSURE FACTOR ASSUMPTIONS FOR RESIDENTIAL SCENARIO 

Decision Document - Mini Risk Assessment 
Seneca Army Depot Activity 

PARAMETER l RME I 
I VALUE I UNITS I 

BASIS 

Notes: Source References: 

RME = Reasonable Maximum Exposure 
Car = Carcinogenic 
Ne = Non-carcinogenic 

h \eng\seneca\s63eeca\mln_rlsk\EXPFAC XLS\Resident1al 

BPJ: Best Professional Judgement. 
· USEPA, 1988: Superfund Exposure Assessment Manual 
· USEPA, 1989: Risk Assessment Guidance for Superfund, Volume I (RAGS) 
· USEPA, 1991 : Supplemental Guidance. Standard Default Exposure Factors 
· USEPA, 1993: Superfund's Standard Default Exposure for the Central Tendency and Reasonable Maximum Exposure 
· USEPA, 1997: Exposure Factors Handbook, Update to 1990 handbook 
· USEPA, 1999: Risk Assessment Guidance for Superfund , Volume I: Human Health Evaluation Manual, Supplemental Guidance: 
Dermal Risk Assessment. Interim Guidance, 1999. 

I SOURCE 
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SENECA - SEAD-63 FINAL EE/CA 

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) 

• US EPA, 1991 a: 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 

• USEPA, 1999: Risk Assessment Guidance for Superfund, Volume I: Human Health 

Evaluation Manual, Supplement Guidance: Dermal Risk Assessment, Interim Guidance 

In 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 

exposure scenario, are contained in Attachment A of this appendix. These intakes and doses are 

used to assess overall carcinogenic and non-carcinogenic risk, as discussed later in the risk 

characterization section (Section F.5). 

F3.5.2 Exposure Scenarios 

The exposure scenarios for the four receptors 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 site, which is a typical duration for a significant construction project. These_ workers spend 

each working day at the site. During this time, this worker inhales the ambient air at the site 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 . 

Park Worker. The park worker's work schedule differs from other workers discussed above . 

The park worker is assumed to work onsite for only 8 months (35 weeks) per year from Spring 

through Autumn, when recreational visitors would use the conservation area. The workday (8 

hours/day) and exposure duration (25 years) are the same as other workers. Like the industrial , 

warehouse and day care workers, the ·park worker inhales the ambient air, ingests groundwater, 

and ingests and dermally contacts surface soil. In addition, the park worker may occasionally 

dermally contact surface water and sediment in the conservation area. 

Oc1ober 200 I 

; . ' 
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SENECA - SEAD-63 FINAL EE/CA 

Recreational Visitor (Child). While both adults and children may visit the conservation area, 

potential risks would be expected to be higher for children, due to their higher soil ingestion rates 

and lower body weights. To be conservative, a child recreational visitor receptor is assessed . 

The recreational visitor is assumed to visit the conservation area 3 days/week during 13 summer 

weeks, and 1 day/week for the remaining 39 weeks of the year for a total exposure frequency of 

78 days/year for 5 years. During each visit, the child inhales the ambient air, ingests 

groundwater, inhales and dermally contacts groundwater during showering, ingests and dermally 

contacts surface soil , dermally contacts ditch sediment. In addition, the child recreational visitor 

may occasionally dermally contact surface water in the conservation area. 

Resident. Potential risks for a residential adult and child were evaluated for comparative 

purposes only. Cancer risks for the residential adult and child were summed to present a lifetime 

cancer risk for a resident. Risks from exposure via dust inhalation, soil ingestion and dermal 

contact, groundwater ingestion, inhalation, and dermal contact, and surface water and sediment 

dermal contact were evaluated. Exposure factors are presented in Table F-6. 

Complete exposure assumptions (exposure factors) for all receptors and exposure scenarios are 

summarized in Table F-6 . Most exposure factors used in the exposure assessment were obtained 

from EPA guidance documents. Other exposure factors were based on conservative professional 

judgment where no data are available form EPA or other sources . 

F.3.5.3 Inhalation of Particulate Matter in Ambient Air 

This pathway consists of particulate matter (PM) being released from soil s to the ai r and then 

being inhaled by future receptors. Ambient PM concentrations for a construction worker were 

estimated using an emission and dispersion model. PM concentrations for the park worker, 

recreational visitor, and residential receptors were based on existing site air measurements 

shown in Table F-7. 

Construction Worker 

During construction activities, construction workers may be exposed to chemicals in site soils via 

inhalation. Construction activities, such as excavation, have the potential to create dust, or 

suspended particulate matter (PM), originating from the soils being removed . This dust would 

contain the chemicals present in the soil. Construction workers in the construction area would 

breathe this PM in the ambient air. 

October 2001 
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TABLE F-7 
SUSPENDED PARTICULATE CONCENTRATIONS MEASURED AT SEDA 

SEAD-63 EE/CA 
Seneca Ar:my Depot Activity 

I 

SITE #1 SITE #2 SITE #3 SITE#4 
PARTICULATE DATA PM 10 PM 10 PM 10 PM 10 

Peak Concentration (ug/m3) 37 on 37 on 37 on 37 on 
23 July 95 23 July 95 5 July 95 5 July 95 

Arithmetic Mean (ug/m3) 16.9 16.6 16.4 15.8 

.. 
Standard Deviation 21.4 21 .1 23.0 23.0 

Geometric Mean (ug/m3) 15.1 14.8 14.8 14.2 

No. of 24-hr. Avgs. Above 150 ug/m3 0 0 0 0 

Number of Valid Samples 29 32 29 31 

Percent Data Recovery 90.6 100.0 90.6 96.9 

ulative Summary for April 1, 1995 through July 31, 1995 

p: \pit\projects\seneca \s63eeca \eeca \tables \fin ltbl\PM 1 0. WK4 
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SENECA - SEAD-63 FINAL EE/CA 

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: 

Where: 

E = k ( 0.0016) (M) [ U/2.2 11.3 
[ X/2 11.4 

E 

k 

0.0016 

M 
u 
2.2 

X 

emissions (g) 

particle size multiplier (unitless) 

empirical constant (g/kg) 

mass of soil handled (kg) 

mean wind speed (m/sec) 

empirical constant (m/sec) 

percent moisture content (%) 

The construction worker receptor is assumed to work at the 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 site (an approximate 4 acre area) is excavated to a 

depth of two meters over the course of one year as part of the site construction. This results in the 

following mass of soil removed: 

Mass = Area x Depth x Soil Bulk Density 

16,188 square meters x 2 meters x 1.5 g/cm3 x I 06 cm3 /m3 

4.856 x 1010 grams 

4.856x 107kg 

Other parameter values for the model are as follows : 

k 

u 
X 

0.35 for PM lo (EPA 1993) 

4.4 m/sec, average wind speed for Syracuse, NY (EPA 1985) 

l 0%, recommended default (EPA 1993) 

With these values for M, k, U and X, the emission rate (E) from excavation activ ities is calculated 

7,035 grams of PM lo over the course of a year. This emission rate would be representative if all 

soil excavated at the site were contaminated, and if local climatic factors did not suppress 
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em1ss10ns. For example, precipitation, snow cover and frozen soil in the winter will minimize 

em1ss1ons. 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 3,5 I 7 grams/year. 

This is equivalent to an average emission rate of 14 g/day, 1.75 g/hr or 0.49 mg/sec, assuming 

emission occurs 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: 

Where: 

E = 0.094 ( s )1.5 
xt.4 

E 
0.094 

s 

X 

emission rate (g/sec) 

empirical constant (g/sec) 

percent silt content(%) 

percent moisture content(%) 

Assuming the EPA-recommended default values of 8% for s, and I 0% for X, the emission rate (E) 

from grading is calculated as 0.085 g/sec. Averaged over the course of a year with 90 8-hour days 

of grading emissions, this is 38. I g/hr or I 0.6 mg/sec of PM Io emissions, assuming all emissions 

occur during working hours. 

Total annual average emissions from excavation and grading are estimated as 0.49 mg/sec + I 0.6 

mg/sec = I 1.09 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. 

The emitted PM Io is assumed to mix uniformly throughout the box, with dilution from surface 

winds . 

The general model equation is: 

C= E 

(U)(W)(H) 
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Where: 

E 
u 
w 
H 

emission rate, mg/sec 

wind speed, m/sec 

crosswind width of the area source, m 

mixing height, m 

FINAL EE/CA 

E and U are the same as defined or calculated above. The mixing area is based upon the area of the 

site estimated to be excavated during one hour. The area of SEAD-63, I 6,188 square meters, may 

be excavated during 2000 hours of construction activity. The average hourly area worked then is: 

I 6,188 --;.. 2000 = 8 square meters. This area is assumed to be square, and W is the square root of 8 

m2, or 2.8 meters. His assumed to be the height of the breathing zone, or 1.75 meters. 

With these values, the PM Jo exposure concentration for a construction worker is calculated as 

0.51 mg/m3. All of this PM Io was assumed to be airborne soil released from the site as 

represented by total soils (surface and subsurface). 

The concentration of particulate-associated chemicals in ambient air, then, is: 

Where : 

CA = cs x PM 10 x CF 

CA = 
cs = 
PM10 
CF 

chemical concentration in air (mg/m3) 

chemical concentration in soil (mg/kg soil) 

PM] o concentration (ug/m3) 

conversion factor ( I o-9 kg/ug) 

These calculated CA values are the inhalation EPCs for the dust inhalation scenarios . Table A-1 
(in Attachment A) show the inhalation EPCs for the future construction workers. 

Park Worker, Recreational Visitor, and Residential 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 F-7. Both Total 

Suspended Particulate Matter (TSP) and particulate matter less than I 0µm aerodynamic diameter 

(PM 1 o) were measured. TSP includes all particles that can remain suspended in air, while PM 1 o 
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includes only smaller particles that can be inhaled (particles larger than 1 Oµm diameter typically 

cannot enter the narrow airways in the lung). 

For this assessment, the highest 4-month average PM 10 concentration measured at any of the 

four monitoring stations was assumed to represent ambient air at the site. The entire particulate 

loading was assumed to be airborne soil released from SEAD-63 as represented by the surface 

soil EPCs for the site. 

The concentration of particulate-associated chemicals in ambient air, (CA), was calculated with 

the same equation [CA = CS x PM Jo x CF] used for the construction worker, above. 

The ambient air exposure point concentrations used in the intake calculations are shown m 

Attachment A. 

The equation for intake is as follows (EPA, 1989a): 

Where: 

Intake (mg/kg/day) = CA x IR x EF x ED 
BWxAT 

CA 

IR 

EF 

ED 

BW 

AT 

Chemical concentration in air (mg/m3) 

Inhalation Rate (m3/day) 

Exposure frequency (days/year) 

Exposure duration (years) 

Bodyweight (kg) 

Averaging Time (days) 

The results of these calculations are shown in Attachment A. 

F.3.5.4 Incidental Ingestion of Soil 

The soil data collected from SEAD-63 •were compiled and the EPCs were selected for each 

compound. For the park worker, recreational visitor, and residential receptor exposures, soil data 

collected from the O to 2 foot interval were used in this analysis, since no surface soil samples 

were collected. 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): 
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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) 

Conversion Factor (1 Kg/106 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 Attachment A. 

F.3.5.5 Dermal Contact with Soils/Sediments 

The same receptors considered to have the potential to ingest soil may also contact the same soils 

dermally. These receptors include the park worker, construction worker, recreational visitor, and 

residential receptors. Risks due to exposure to sediments via dermal contact for park workers, 

recreational visitors, and residential receptors were also evaluated. 

As with the soil ingestion scenarios, the chemical concentration of the soils taken from the Oto 2 

foot depth were used as the exposure point concentrations for the park worker and recreational 

visitor. The chemical concentration of all soils was used as the exposure point concentration for 

the construction worker scenario. The measured maximum sediment concentrations were used 

as exposure point concentrations for the park worker and recreational visitor. 

The equation for the absorbed dose from dermal exposure is as follows, based on guidance in 

EPA 1992: 

Where: 

October 200 I 

cs 
CF 

AF 

Absorbed Dose (mg/kg-'1ay) = CS x CF x AF x ABS x SA x EF x ED 
BWxAT 

Chemical Concentration in Soil/Sediment (mg/kg soil) 

Conversion Factor (1 o-6 kg/mg) 

Soil to Skin Adherence Factor (mg/cm2) 
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ABS 

SA 

EF 

ED 

BW 

AT 

Absorption Factor (unitless) 

Skin Surface Area Available for Contact (cm2) 

Exposure Frequency ( days/year) 

Exposure Duration (years) 

Body Weight (kg) 

FIN AL EE/CA 

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 Attachment A. 

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/sediment that 

adheres to the skin and the degree to which a chemical may be adsorbed through the skin . 

The surface area of exposed skin depends on the size of an individual (especially adult vs. child), 

clothing worn, and the specific parts of the body that may directly contact the medium of concern 

(e.g. , soil or groundwater during showering). USEPA recommendations were followed to select 

exposed skin surface areas for each scenario in this assessment. 

The assumptions for dermal exposure are listed in Table F-6. Selected assumptions regarding 

skin surface areas for dermal exposure for construction worker, park worker, and recreational 

visitor receptors are presented as follows: 

Construction Worker (Soil): The construction worker was assumed to wear a short-sleeved 

shirt, long pants, and shoes ; therefore, the exposed skin surface is limited to the head, hands, and 

forearms . The USEPA' s recommended surface area exposed to contaminated soil for the adult 

commercial/industrial receptor, 3300 cm2 (USEPA, 1999), was used to represent the RME 

scenario for the construction worker. 

Park Worker (Soil/Sediment): The park worker was conservatively assumed to address the 

same as an adult resident, wearing a ~hart-sleeved shirt, shorts and shoes. Therefore, the 

exposed skin surface is limited to the head, hands, forearms, and lower legs. The USEPA ( 1999) 

recommended value of 5700 cm2 for the adult residentia~ receptor was used to represent the 

RME scenario for the parker worker. 

Recreational Visitor - Child (Soil/Sediment): The recreational child was assumed to wear a 

short-sleeved shirt and shorts (no shoes) and therefore, the exposed skin is limited to the head, 
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hands, forearms, lower legs, and feet. The recommended surface area exposed to contaminated 

soil for the child is 2800 cm2 for a RME scenario (USEPA, 1999). 

The potential magnitude of exposure depends on the amount of soil that adheres to the exposed 

skin . Certain chemicals may be readily absorbed through the skin while others penetrate much 

more slowly or not at all. In the case of soil, some chemicals may be strongly bound to the matrix, 

which reduces their ability to absorb through the skin. Chemical-specific absorption factors as 

provided by USEPA (1999) were used in this assessment. USEPA (1999) recommends dermal 

absorption fraction from soil for cadmium, arsenic, chlordane, DDT, Lindane, PAHs, PCBs, 

dioxins/furans, 2,4-Dichlorophenoxyacetic acid, and pentachorophenol. The USEPA 1999 

guidance also provides default dermal absorption factors for semivolatile organic compounds of 

10% as a screening method for the majority of SVOCs without dermal absorption factors. There 

are no default dermal absorption values presented for volatile organic compounds nor inorganic 

classes of compounds. The uncertainty related to the dermal exposure route will be addressed in 

the uncertainty assessment section (F.5.4). 

F.3.5.6 Groundwater Ingestion 

All future receptors may drink groundwater. The groundwater data co llected from the site were 

compiled and the EPCs were selected for each compound. 

The equation for intake is as follows (EPA, 1989a): 

Where: 

cw 
IR 

EF 

ED 

BW 

AT 

Intake (mg/kg-day) = CW x IR x EF x ED 
BWxAT 

Chemical Concentration in Water (mg/liter) 

Ingestion Rate (liters/day) 

Exposure Frequency (days/year) 

Exposure Duration (years) 

Bodyweight (kgJ 

Averaging time (days) 

The results of these calculations are shown in Attachment A. 
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F.3.5.7 Dermal Contact to Groundwater or Surface Water while 
Showering/Bathing/Wading 

Recreational visitors may be exposed to groundwater while showering/bathing. Risks to 

residential receptors via dermal contact with groundwater or surface water while 

showering/bathing/wading were evaluated for comparative purposes only. The EPCs developed 

for ingestion of groundwater were used for this exposure route. Recreational visitors may also 

be exposed to surface water in the ditches during a wading event. The measured maximum 

surface water concentrations were used as EPCs for this scenario. The equation for the absorbed 

dose, taken from RAGS (EPA, 1989a) is as follows: 

Where: 

DA 

SA 

EF 

ED 

BW 

AT 

Absorbed Dose (mg/kg-day) = DA x SA x EF x ED 
BWxAT 

Absorbed dose per event per area of skin exposed (mg/cm2 - event) 

Skin surface area available for Contact (cm2) 

Exposure frequency ( days/year) 

Exposure duration (years) 

Body weight (kg) 

Averaging time (period over which exposure is averaged, days) 

DA (mg/cm2 - event) was calculated as described in USEPAs Risk Assessment Guidance for 

Superfund, Volume I: Human Health Evaluation Manual, Supplemental Guidance: Dermal Risk 

Assessment Interim Guidance (USEPA, 1999). The following equations were used to evaluate 

the dermal absorbed dose per event per area of skin exposed: 

For organic compounds: 

If ET~ t*, then : 

If ET > t*, then: 

where for both equations: 
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✓ 6 x r x ET 
DA=2KPxCWxCF tr 

• 

[ 
ET 1+3B+3B

2 
] 

DAevent=KpxCWxCF -· -+2r( 2 ) 
1 + B (1 + B) 

Page F-48 
P:IPIT\Projects\SENECA\S6JEECA\EECAISECTIO S\Revised Finall\RJSK63rl DOC 



SENECA - SEAD-63 

Kp 
cw 
ET 

B 

'C 

t* 

CF 

Dermal permeability coefficient (cm/hr) 

Chemical Concentration in Water (mg/I) 

Exposure Time (hours/event) 

FINAL EE/CA 

Dimensionless ratio of the permeability of the stratum corneum relative 

to the permeability across the viable epidermis (and any other 

limitations to chemical transfer through the skin, including clearance 

into the cutaneous blood). 

Lag time per event (hours/event) 

Time to reach steady-state (hr)= 2.4-r 

Volume Conversion Factor= 0.001L/cm3 

The exposure time for showering or wading was assumed to be 1 hour/day for the RME, as 

recommended in the Dermal Risk Assessment Interim Guidance (USEPA, 1999) for the 

showering scenario. The entire body surface may be exposed during showering. EPA 1999 

recommends a surface area value of 6600 cm2 for the RME as representative of the entire body 

of a child . For the wading scenario, skin contact surface was conservatively assumed to be as 

half of the total body surface, 3300 cm 2. · 

Lag times per event (-r), B, and Kp were taken from a list in Table B.2 of the Dermal Risk 

Assessment Interim Guidance. All chemicals not having lag times were derived using the 

following equation: 

where : 

l.,·c 

D.,·c 

MW 

12 
r = __§__f_ 

6D 
SC 

Apparent thickness of skin, assumes 0.001 cm 

Effective diffusivity for chemical transfer through the skin ( cm2/hr), 
D = 1 x 10c-2.so-o.oos6MW) 

SC SC 

Molecular weight of the compound. 

When no organic Kp value was available, a value was calculated using the following equation: 

Where: 
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Log Kp = -2.80 + 0.67 log Kow - 0.0056 MW 

Kow = Octanol/water partition coefficient 
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For inorganics, DA was calculated by: 

DA = KP X cw X ET X CF 

Kp values for inorganic chemicals were taken from Table 3. I of the Dermal Risk Assessment 

Interim Guidance (USEPA, I 999). As recommended by USEPA (1999), a default value of I x 

I o-3 cm/hr was used for all inorganics with no specific Kp values . 

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 analysis 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 most correctly first adjusted to subtract the amount of 

each chemical that partitions into the air. This adjustment prevents "double counting" the 

potential effect of the portion of certain chemicals that escape the water into the air of the 

shower. 

For SEAD-63, the groundwater EPC was not adjusted to account for volatile losses during 

showering before considering dermal exposure. Although inhalation and dermal exposures from 

showering were assessed for SEAD-63, volatile losses during showering were determined to be 

one percent or less for any compound, and there were no toxicity factors for any compounds 

which might be inhaled during showering. For simplicity, the groundwater EPC was used 

directly to assess dermal exposures from shower water for this site. 

The dermal exposure calculations, where applicable, are summarized in Attachment A. 

F.3.5.8 Inhalation of Groundwater or Surface Water while Showering/Bathing 

While showering, a receptor may inhale organic compounds released from the hot water supply. 

Most inorganic compounds potentially found in groundwater, such as metals, are nonvolatile. 

Therefore, this pathway is not complete for inorganics in wafer. 

No volatile organic compounds were detected in the groundwater at SEAD-63. Therefore, this 

pathway was not evaluated further in this risk assessment. 
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F.4 Toxicity Assessment 

The objective of the toxicity assessment is to weigh available 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 values were not available from IRIS, the Health Effects 

Assessment Summary Tables (HEAST) (EPA, 1997) were consulted. Finally, the toxicity values 

withdrawn from IRIS and other values quoted by EPA Region III RBC table USEPA were 

consulted to provide any additional values not included in these two sources. The toxicity 

factors used in this evaluation are summarized in Table F-8 for both noncarcinogenic and 

carcinogenic effects. 

F.4.1 Noncarcinogenic Effects 

For chemi~als 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 finite value can be tolerated by the organism without an 

appreciable risk of adverse effects . Health criteria for chemicals exhibiting noncarcinogenic 

effects for use in risk assessment are generally developed using USEPA RfDs and RfCs 

developed by the RfD/RfC Work Group and included in the IRIS . In general , the RfD/RfC is an 

estimate of an average daily exposure to an individual (including sensitive individuals) below 
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I
' Volatile Organin 

Acc1onc 

Benzene 

Chloroform 

Methyl ethyl ketone 

Toluene 

Tota l Xylcncs 

Scmi,•olatilcs• 

4-Mcthylphcnol 

Bcnzo(a)anthracenc 

Bcnzo{a)p)TCnc 

Benzo(b )Ouoranthcnc 

Bcnzo(ghi)pcrylcnc 

I 
Bcnzo(k)fluoranthcnc 

Bu ty lbcnz ylph lha la tc 

ICarbazolc 

Chryscnc 

Dibcnz(a ,h).anthrnccnc 

Dibcnzofuran 

Die thyl phthalatc 

Di-n-bu~•lphthala tc 

I Di-n.-octylphthalatc 

Fluoranthcnc 
1 Fluorcnc 

J lndcno(l ,2,3-cd)p)TCnc 

Naphtha lene 

Pcnt.achlorophcno l 

Phcnanthrcnc 

Phenol 

P)Tcnc 

bis(2-Ethylhcxyl)phtha latc 

Pci.:ticidc.c/PCB~ 

1

4,4'-DDD 

4.4'-DDE 

[4,4'-DDT 

Aroc lor-1260 

Endosulfan I 

I Endosu lfan sulfate 

Endrin 

j Endrin aldehyde 

\ Endrin ketone 

Hcplllchlor cpoxidc 

alpha-Chlordane 

gamma-Chlord ,mc 

I
Mclals 

Aluminum 

' Arsenic 

B:nium 

I 
Beryllium 

Cadmium 

!
Ca lcium 

Chromium 

Coba lt 

lcoppc, 

Iron 

Lead 

Magnesium 

Manganese 

McrcUI')' 

Niel.cl 

Potassium 

Selenium 

Sih·cr 

Sodium 

Tha llium 

Van.Jdiurn 

Zinc 

Oral 

RrD 

(mi,lkg-day) 

I.OOE-0111 

3.0IIE-OU3 

I .OOE-002 

6.00E-011 1 

2.0UE-00 1 

2.00E+OOO 

5.00E-003 

NA 
NA 
NA 
NA 
NA 

2.ooE-00 1 

NA 
NA 
NA 
NA 

H.OUE-110 1 

l .tlOE-011 1 

2.IIOE-002 

4 .00E-0112 

4.0UE-1102 

NA 
2.UllE-002 

3.00E-0112 

NA 
6.CIUE-1101 

3.0nE-002 

2.00E-!lll2 

NA 
. NA 

5.ooE-00-4 

2.IIOE-005 

6.00E-1103 

6.00E-0113 

3.0UE-1104 

NA 
NA 

I.JOE-11115 

~.IHIE-1104 

5 OOE-11114 

I .OIIE+<IUO 

3.00E-0114 

7.U0E-002 

2.IJOE-1103 

5.UOE-00-1 

NA 
3.IIOE-0113 

2.ooE-002 

4.00E-0112 

3.00E-0111 

NA 
NA 

.S .IKIE-002 

3.rnlE-lH14 

2.00E-002 

NA 
5.rnlE-003 
5.IHIE -003 

NA 
8.IIOE-005 

7.IHJf.0(13 

3.00E-IHIJ 

:1 
,1 
b 

' , I 

s 

, 1 

:I 

Inhalation 

RrD 

(mi,/kg-day) 

NA 
l.71E-003 

NA 
2.86E-OO I 

1.14E-IKII 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

8.MJE-004 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2 OOE-004 

2.00E-UH-t 

I .OOE-003 

NA 
l.43E-00-4 

6.ooE-0116 

NA 
NA 

2.86E-00l 

5.00E-0116 

NA 
NA 
NA 
NA 

IAUE-005 

8.l7E-(Kll 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I
:' 
, , 

I 
I ,,, 
,,1 ,, 

:I 
, I 

~ a= Taken from the ln1egra1ed Risk Information Sys1em (IRIS} (Online October 2(Kll) 

I
ll b • Taken from HEAST 1997 I c • Calculated using TEF 

1 d - Calculated from proposed or.ii unit risk \'llluc 
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TABLE F-8 
TOXICITY VALUES 

SEAD-63 EE/CA 
Seneca Army Depot Act ivity 

Care. Slo11c 

Oral 

(ml!lkR•day)- 1 

NA 
2.90E-rn12 

6. I OE-003 

NA 
NA 
NA 

NA 
7.JOE-001 

7.30E+OOO 

7.JOE-00 1 

NA 
7.JOE-002 

NA 
2.00E-11112 

7.JOE-003 

7.JOE+OIIO 

I 

I' 
' 

NA 
NA 
NA 
NA 
NA 
NA 

,,, 

7.JflE-001 

NA 
l.20E-OO I 

NA 
NA 
NA 

l .40E-002 

2.411E-11111 

3.40E-OO I 

3.411E-OO I 

2.0UE+OIIO 

NA 
NA 
NA 
NA 
NA 

9. l nE+ouu 

3 5t1E-IHII 

3.50E-OOI 

NA 
l .50E+OUII 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

' 

• • 
' 

Rank 

Wt. of 

E,·idcncc 

D 

A 

82 

D 

D 

D 

C 

82 

82 

82 

D 
82 

C 
82 

82 

82 

D 

D 

D 
NA 
D 

D 

82 

C 

82 

D 

D 

D 

82 

82 

82 

82 

82 

NA 
NA 
D 

NA 
NA 
8 2 

82 

82 

D 

A 

D 

82 

B l 

NA 
A 

NA 
D 

NR 
82 

D 
D 

D 
NR 
NA 
D 
D 

NA 
D 

D 

D 

Care. Slope 

Jnhah1tion 

(ml!ikR• day)-1 

NA 
2.73E-002 

8.05E-002 

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 

NA 
NA 
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NA 
NA 
NA 
NA 
NA 
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NA 
8.40E+OOO 
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NA 
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NA 
NA 
NA 
NA 
NA 
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(mg/lq~-duy) 

l.{XJE-0111 

3.0{lf-1>113 

I.OOE-002 

6.00E-00 1 

2.llOE-<JOI 

2.00E+OOO 

NA 
NA 
NA 
NA 
NA 
NA 

2.00E-001 

NA 
NA 
NA 
NA 

x.rn1e.un1 
I.OOE-0111 

NA 
4.00E-11112 

4.00E-11112 

NA 
2.00E-002 

3.mlE-11!12 

NA 
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3.0llE-002 
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NA 
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5.0IIE-1104 
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3.00E-1104 

4.90E-003 

1.40E-1Kll 

1.25E-1Kll 

NA 
7.ll!E-005 

2.UOE-002 

4.fXlE-0112 

3.llOE-11111 

NA 
NA 

2.00E-1103 

2. I OE-CKl5 

8.IIOE-004 

NA 
5.00E-0113 
2.00E-004 

NA 
8.(IOE-005 

1.82E-004 

J.lHlE-<Mll 

Care. Slo11c 
Dermal 

(ml!ikR•day)- 1 

NA 
2.90E-U02 

6. IOE-003 

NA 
NA 
NA 

NA 
7.JIIE-00) 

7.J OE+OOO 

7.JOE-001 

NA 
7.JOE-002 

NA 
2 OOE-002 

7.JIIE-003 

7.30E+t100 

NA 
NA 
NA 
NA 
NA 
NA 

7.JOE-00 1 

NA 
l .20E-OO I 

NA 
NA 
NA 

I .40E-002 

2.40E-OU I 

3.411E-OOI 

J .40E-OO I 

2.00E+oOO 

NA 
NA 
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NA 
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9. IOE+-01111 
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3.50E-OOI 

NA 
l .50E+t1Utl 
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NA 
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NA 
NA 
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NA 
NA 
NA 
NA 
NA 
NA 
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Analylc 

Oral 

RID 

(ml!fkg-day) 

Inhalation 

RID 

(ml!fkg-day) 

TABLE F-8 
TOXICITY VALUES 

SEA D-63 EE/CA 
Seneca Army Depot Activity 

Care. Slope 

Orul 

(mJifkJ!•tl :1)·)- l 

Rank 

Wt.of 

E,·idcncc 

c:: Pro\' isional hea lth gui deline from EPA Risk Assessment Issue Papers (1999) pro\'idcd by EPA Technica l Support Center. 

{Inhalation RfD's were deri ved from EPA RfC's based on the assum ption of 2tJ m3/day inhalation rate and 70 kg body we ight. ) 

I f ::i: Ca lculated from ornl RFD rnlu c. (Denna] Rfd = Oral Rfd • Oral Absorption Factor) 

, g = Ca lculated from oral slope factor (Denn .i i Slope Factor = Oral Slope Factor/Oral Absorption Fac tor) 

! i ::z Provisional health guideline from EPA Risk Assessment Issue Papers ( 1996 -1 997) pro,·idcd by EPA Technical Support Center. 

(Inhalation RfD's were dcrh1cd from EPA RfC's bnsed on the assumption of 20 m3/day inhnlation rate and 70 kg body weight) 

j -= Based upon EPA Human Health Evaluation Manual Supplemental Guidance: Dermal Risk Assessment Interim Guidance, 1999. 

k "" More than I ora l absorption factor \'alues arc available and the most conservati,·e, i.e., the lowest \'aluc is presented. 

I = Va lue for Aroclor-1254. 

m.,, EPA-NCEA provisional ,,aJuc, quoted by EPA Region Ill RBC Table 

n = Value fo r Endosulfan . 

o ~ Va lue for Chlordane. 

p = Two RIDs arc a\'ailable for cadmium and the most conscn1ati\"C is presented. 

q = Values for Chromium VI. 

Care. Slope 

Inhalation 

(mS!fk.J!-day}- 1 

r c For managencsc. for dietary intake, a RID of 0.14 mg/kg/day is presented in IRIS. For non-dietary· intake {groundwntcr/soil), IRIS recomm ends applying a 

modifying factor of 3, resulting in an RID of 0.05 mg/kg/da y. 

s = Value for mercuric chloride. 

I "" Value for thallium chloride . 

NA = Not Available 

p:lpitlprojectslseneca\s63eeca\eeca\tablesllinltbl2 TOXREV16.WK4 PRINT 

Dermal 

RID 

(mw'kJ!-day) 

Care. Slo1lc 

Dermal 

(mj?/kJ?;-day)-1 

Oral 

Absorption 

Factor 

Page 2 of 2 



SENECA - SEAD-63 FINAL EE/CA 

which there will not be an appreciable risk of adverse health effects. The RID/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 occur. The purpose of the RID/RfC is to provide a benchmark against 

which an intake (or an absorbed dose in the case of dermal contact) from human exposure to 

various environmental conditions might be compared. Intake of doses that are significantly 

higher that the RID/RfC may indicate that an inadequate margin of safety could exist for 

exposure to that substance and that an adverse health effect could occur. 

F.4.1.1 References Doses for Oral and Inhalation Exposure 

The types of toxicity values used to evaluate the noncarcinogenic effects of chemicals include 

RfDs for oral exposure, and RfCs for inhalation exposure. RfDs and RfCs represent thresholds 

for toxicity. They are derived such that human lifetime exposure to a given chemical via a given 

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 s~udy). 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 10, 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 
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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 of 20 m3 / day and an adult body weight of 70 kg. Thus: 

(mgj (20m
3

) ( 1 ) Inhalation Reference Dose (mg/kg/day)= RJC -, x -- x --
m" day 70kg 

F.4.1.2 Reference Doses for Dermal Exposure 

At this time, chemical specific dermal toxicity factors are not available. This risk assessment 

evaluated risks from dermal contact with contaminants according to the most recent EPA 

guidance on dermal risk assessment (USEPA, 1999). The guidance provides an approach which 

accounts for the fact that most oral RIDs are expressed as the amount of substance administered 

per unit time and body weight, whereas exposure estimates for the dermal pathway are expressed 

as absorbed ·dose. Primarily, a dermal RID was estimated from the oral RID by adjusting for the 

gastrointestinal absorption efficiency. For compounds recommended by Table 4.1 of the 

guidance for adjustment of toxicity factors , the GI absorption efficiency values in the table were 

used to calculate the dermal RID. For all other compounds, oral RIDs were used to evaluate 

dermal exposure risks, i.e., a GI absorption efficiency value of 1 was used. Oral absorption 

factors and the calculated dermal RfDs are shown in Table F-8. 

F.4.1.3 Exposure Periods 

As mentioned earlier, chronic RIDs 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 RIDs and RfCs were 

used to conservatively assess risks for shorter exposure perio_ds. 

F.4.2 
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Carcinogenic Effects 
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For chemicals that exhibit carcinogenic effects, most authorities recognize that one or more 

molecular events can evoke changes in a single cell or a small number of cells that can lead to 

tumor formation. This is the non-threshold theory of carcinogenesis, which purports that any 

level of exposure to a carcinogen can result in some finite possibility of generating the disease. 

Generally, regulatory agencies assume the non-threshold hypothesis for carcinogens in the 

absence of information concerning the mechanisms of action for the chemical of concern. 

USEPA's Carcinogen Risk Assessment Verification Endeavor (CRAVE) has developed slope 

factors and unit risks (i .e. , dose-response values) for estimating excess lifetime cancer risks 

associated with various levels of lifetime exposure to potential human carcinogens. The 

carcinogenic slope factors can be used to estimate the lifetime excess cancer risk associated with 

exposure to a potential carcinogen. Risks estimated using slope factors are considered unlikely 

to underestimate actual risks, but they may overestimate actual risks . Excess lifetime cancer 

risks are generally expressed in scientific notation. An excess lifetime cancer risk of 1 x 1 o-6 

( one in a million), for example, represents the probability of an individual developing cancer 

over a lifetime as a result of exposure to the specific carcinogenic chemical. USEPA considers 

total excess lifetime cancer risks within the range of 10-4 ( one in ten thousand) to 10-6 (EPA, 

1989a) to be acceptable when developing remedial alternatives for cleanup of Superfund Sites. 

In practice, slope factors are derived from the results of human epidemiology studies or chronic 

animal bioassays. The data from animal studies are fitted to the linearized, multistage model and 

a dose-response curve is obtained. The upper 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 actual risks associated with exposure to a potential 

carcinogen are not likely to exceed the risks estimated using these slope factors , but they may be 

much lower. Dose-response data derived from human epidemiological studies are fitted to 

dose-time-response curves on an ad-hoc basis . These model s 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 tha~ 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 
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agent is a hum an carc inogen, and thu s qua li tative ly affects the est im at ion of potentia l hea lth 

ri sks. Three maj or factors are cons id ered in characteri zing the overa ll we ight of ev idence fo r 

carc inogeni city: ( 1) the quali ty of ev idence fro m human studi es, (2) the qua lity of ev idence 

from anim al studi es, which are combined into a characteri zation of the overall we ight of 

ev idence fo r human carc inogenicity; and (3) other supportive info rm ation which is assessed to 

determine whether the overall weight of ev idence should be modi fied. U SEPA's fina l 

c lass ificati on of the overa ll weight of ev idence includes the fo llow ing fi ve categories: 

Group A - Human Carcinogen - There is suffic ient ev idence fro m epidemi o logica l studies to 

support a causa l assoc iat ion between an agent and cancer. 

Group B - Probable Human Carcinogen - There 1s at least limited ev idence fro m 

epidem io log ica l stu d ies of carc inogeni c ity to hu mans (Group B I) o r th at. in the absence of 

adequate data on hum ans, there is sufficient ev idence of carcinogenic ity in anim a ls (Group B2) . 

Group C - Possible Human Carcinogen - There is limited ev idence of carc inogenic ity in 

anima ls in the absence of data on hum ans. 

Group D -_Not Classified - The ev idence fo r carc inogenic ity in anim a ls is inadequate. 

Group E - No Evid ence of Carcinogenicity to Humans - There is no ev idence fo r 

carc in ogeni c ity in at least two adeq uate anim a l tests in d iffere nt spec ies, o r in both 

epidemio logica l and anim a l studi es. 

S lope factors and uni t ri sks are deve loped by the USEPA based on epi demi o logica l or anim a l 

bioassay data fo r a specific route of exposure, e ither ora l or inha lation. For some chemica ls, 

suffi c ient data are ava ilable to deve lop route-spec ifi c s lope factors fo r inha lat ion and ingest ion. 

For chemicals w ith only one route-spec ific s lope factor but fo r vvhi ch carc inogeni c effects may 

a lso occ ur v ia another route, the ava ilabl e s lope factor may be used by th e USEPA to eval uate 

ri sks assoc iated w ith severa l potentia l routes of exposure (EPA, 1989b) . 

A number of the chemica ls of potentia l concern have been class ified as carc inogens or potentia l 

carc inogens by USEPA, and each ot these has a lso been ass igned a carc inogenic ity 

weight-of-ev idence category, as shown in Table F-8 . These chemica ls are: 

Oc1obc1 ::!00 I 

Group A - Human Carcinogens 

Arsenic 

Benzene 
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Chromium VJ 

N icke l 

Group B - Probable Human Carcinogens 

Chloroform 

Benzo( a )anthracene 

Benzo( a )pyrene 

Benzo(b )fl uoranthene 

Benzo(k)fluoranthene 

Carbazo le 

Chrysene 

D i benz( a,h )anthracene 

I ndeno( 1,2.3 -cd)pyrene 

bis(2-Ethy lh exyl)phtha late 

DDD, 4,4'-

DDE, 4,4'-

DDT, 4,4'-

Dieldrin 

Heptachlor epox ide 

Chlordane 

Antim ony 

Beryllium 

Cadm ium 

Lead 

Aroc lor-1 260 

Pentach I oropheno 1 

Group C - Possible Human Carcinogens 

4-Methylphenol 

naphthaiene 

FINA L EE/CA 

All remaining chemica ls of concern are e ither not found to have weight of ev idence rankings or 

are Group D or E. Group D classification means that the data are in suffic ient to make a 

determinati on regarding carcinogenic potentia l while Group E compounds have been 

conc lus ive ly fo und to be non-carc inogeni c . Chemica ls of potential concern fou nd at the AOCs 

w ith potential carci nogenic effects a re shown in Table F-8 along w ith their cancer s lope facto rs . 
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F.4.2.1 Cancer Slope Factors for Oral and Inhalation Exposure 

The types of toxicity va lues used to eva luate the carcinogenic effects of chemi ca ls include s lope 

factors (SFs) fo r ora l exposure, and unit ri sk factors (URFs) for inhalation exposure. Oral slope 

factors are repo1ted as ri sk per dose (mg/kg-day)- l _ Inhalat ion unit risk factors are reported in 

units of risk per concentration (mg/m3)- l _ 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)- I _ This 

conversion was made by assuming an inhalation rate of 20 m3 I day and an adu It bodyweight of 

70 kg. Thus: 

( 
ug) -i day l 000ug 

Inhalation slope factor (mg/kg-day)-1 = UnitRisk - , x --, x 70kg x ---
111 · 20m- mg 

F.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 va lues, USEPA has suggested (EPA, 1999) that it is 

appropr iate to modify an oral slope factor so it can be used to estimate the ri sk incurred by 

dermal exposure. The oral slope factors were conve1ted to dermal s lope factors by dividing by 

the oral absorpt ion efficiency recommended by EPA. The same va lues presented in Section 

5.4.1.2 were used , however, if chem ica l specific modification facto rs were unavai labl e, oral 

va lu es were used w ithout adjustment. 

F.4.2.3 Toxic Equivalency Factors 

When s lope factors and unit risks were not avai lab le for a ll potentially carcinogenic members of 

a chem ical class, toxicity va lues were ca lcu lated using toxicity equ iva lency factors (TEFs). 

TEFs are va lues that compare the carc inogeni c potential of a g iven chem ical in a c lass to the 

carcinogeni c potential of a chemical in the c lass that has a verified s lope factor and/or unit risk. 

USEPA has provided TEFs for PAHs (EPA, 1993 b ). TEF va lues are as fo l lows: 

October 200 I 

PAH TEF 
Benzo( a )pyrene 1.0 

Benzo( a )anth racene 0.1 

Benzo(b )fl uoranthene 0.1 

Benzo(k)fluoranthene 0.01 

Di benzo( a,h )anthracene 1.0 

Chrysene 0.001 
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l ndeno( 1,2,3-cd)pyrene 0. 1 

To ca lcul ate a s lope factor or unit risk fo r a g iven PAH the appropri ate TEF va lue is mult ipl ied 

by the s lope factor or unit ri sk fo r benzo(a)pyrene. 

F.5 Risk Characterization 

F.5.1 Introduction 

To characteri ze ri sk, tox ic ity and exposure assessments were summ ari zed and integrated into 

quantitati ve and qua litative express ions of ri sk. To characteri ze potentia l noncarcinogenic 

effects, compari sons were made between proj ected intakes of substances and toxicity va lues . To 

characteri ze potenti a l carc inogeni c effects, probabiliti es that an ind iv idua l w ill deve lop cancer 

over a li fe tim e of exposure are estim ated from projected intakes and chemica l-specific 

dose- response info rmation. Major assumptions, sc ient ific judgments, and, to the extent poss ible, 

estimates of the unce1iainties embodied in the assessment are a lso presented. 

F.5.1.1 Noncarcinogenic Effects 

The potenti al fo r noncarc inogenic effects is evaluated by comparing an exposure leve l over a 

spec ified tim e period w ith an RID derived fo r a s imil ar exposure peri od . Thi s ratio of exposure 

to toxic ity is ca ll ed a hazard quot ient accord in g to th e fo llowing equation: 

Where: 

E 
RID 

Noncancer Hazard Quotient = E/RfD 

Expos ure leve l or intake (mg/kg-day), and 

Reference Dose (mg/kg-day) 

The noncancer hazard quotient assum es that there is a leve l of exposure ( i.e. , an RID) be low 

w hi ch it is unli ke ly fo r even sensit ive popul at ions to experience adverse hea lth effects. If the 

exposure leve l (E) exceeds the threshold ( i.e. , If £ /RID exceeds uni ty) there may be concern fo r 

potenti a l noncancer effects. • 

To assess the overa ll potenti a l fo r noncarcinogeni c effects posed by more than one chemi cal, a 

hazard index (HI ) approach has been developed by the USEP A. Thi s approach assum es that 

s imultaneous sub-thresho ld exposures to severa l chemica ls could result in an adverse hea lth 

effect. It a lso assum es that th e magnitude of the adverse effect w ill be proport iona l to the sum of 

the rati os of the subthreshold exposures to respecti ve acceptabl e exposures. 
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Thi s is expressed as: 

Where: 

E· I 
RfDi 

the exposure leve l or intake of the I tox icant, and 

reference dose fo r the ith tox icant. 

Whil e any s in g le chellli ca l w ith an exposure leve l greater than the toxic ity va lue w ill cause the 

HI to exceed unity, fo r lllul tipl e chellli ca l exposures, the HI can a lso exceed unity even if no 

s ing le che lllica l exposure exceeds its RID. The assumption of dose additiv ity refl ected in the HI 

is best app lied to compound s that induce the sa lll e effects by the salll e lll echani sms. A ppl ying 

the HI to cases where the known compound s do not induce the same effect may overestim ate the 

potentia l fo r effects . To assess the overa ll potential fo r noncarcin ogenic effects posed by severa l 

exposure pathways, the total HI fo r chronic exposure is the sulll of the Hi's fo r each pathway, fo r 

each receptor. 

F.5.1.2 Carcinogenic Effects 

For carc in ogens, ri sks are estilll ated as the in crementa l probability of an individua l deve loping 

cancer over a li fetilll e as a result of exposure to the potentia l carcinogen ( i.e. , excess indiv idua l 

li fe tim e cancer ri sk) . The s lope factor converts estimated daily intakes averaged over a li fetime 

of exposure d irect ly to incrementa l ri sk of an individua l deve loping cancer. It can generally be 

assumed that the dose-response re lat ionshi p w ill be linear in the low-dose porti on of the 

multi stage lll ode l dose-response curve. Under thi s assulllpti on, the slope facto r is a constant, and 

ri sk w ill be di rect ly re lated to intake . Thu s, the fo ll owing linear low-dose equation was used in 

thi s assess lllent : 

Where: 

Ri sk 

CDJ 

SF 

Risk= CD/ x SF 

A unitless proba~ility of an indiv idual developing cancer, 

C hronic Da ily Intake over 70 years (mg/kg-day) . and 

Slope Factor (lll g/kg-day)- 1 

Because the slope factor is often an upper 95th-percentil e confi dence lilll it of the probab ility of a 

response and is based on anima l data used in the mult istage mode l, the carc inogenic ri sk w ill 
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generally be an upper-bound estimate. Thi s 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 sim ultaneous exposure to several carcinogens, the USEPA assumes that the risks are 

additive. That is to say: 

Where : 

RiskT 

Ri ski 

RiskT = Riskl + Risk2 + ... + Riski 

Total cancer risk , expressed as a unitless probability, and 

Risk estimate for the ith substance. 

Addition of the carcinogenic ri sks is va lid when the fo ll owing assumptions a re met: 

• doses are low, 

• no synergistic or antagonistic interactions occur, and 

• simi lar endpoints are eva luated. 

According to guidance in the Nationa l Contingency Plan , the target overa ll li fet im e carcinogenic 

risks from exposures for determining clean-up leve ls should range from I o-4 to I o-6_ 

F.5.2 Risk Summary 

Human hea lth risks were ca lcu lated for three future exposure scenarios at SEAD-63 . The 

receptors and exposure scenarios were based on the expected future land use for SEAD-63 , 

which is as a conservation and recreation area . The potential exposure pathways associated with 

each receptor are summarized in Figure 2-12 in Section 2 of Appendix A. 

The potential exposure routes associated w ith each exposure scenario are as fo ll ows: 

Park worker: Inhalation of ambient air, ingestion of so il , dermal contact with soil , ingestion of 

groundwater. dermal contact with ditch water, and dermal contact with ditch sediment. 

Construction worker: Inhalation of ambient air, ingestion of soi l, and dermal contact with soil. 

Recreational visitor (child): Inhalation of ambient air, i1tgestion of soil , dermal contact with 

soil , ingestion of groundwater, dermal contact with groundwater while showering, dermal 

contact with ditch water, and dermal contact with ditch sediment. 
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In add it ion, inha lati on of am bient a ir, ingestion of so il , dermal contact with so il , ingest ion of 

groundwater, derma l contact with groundwater while showering, derma l contact w ith di tch 

water, and derm al contact w ith ditch sedim ent were eva luated fo r res identi al recepto rs fo r 

comparative purposes only. Future res identi a l use of the site is highly unlikely. 

Cancer and non-cancer ri sks at SEAD-63 were ca lculated fo r a ll applicable exposure routes and 

are presented in Table F-9 . The table a lso serves as a guide to the tables in Attachment A that 

show ri sk ca lculati ons fo r each exposure route . The USEPA defi ned ta rgets fo r li fe tim e cancer 

ri sk range fro m 1 o-4 to 1 o-6; the non-cancer hazard index is less th an one. The total cancer ri sk 

fo r the Park worke r (5£-05), the Construct ion worker (9£-08), and the recreationa l v is ito r (child ) 

(8£-05) is w ithin the USEPA target ri sk range . The total non-cancer hazard index from a ll 
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RECEPTOR 

PARK WORKER 

RECREATIONAL VISITOR (CHILD) 

CONSTRUCTION WORKER 

ADULT RESIDENT 
· (Hazard Index) 

CHILD RESIDENT 
(Hazard Index) 

RESIDENT 
(Total Lifetime Cancer Risk) 

TABLE F-9 
CALCULATION OF TOTAL NONCARCINOGENIC ANO CARCINOGENIC RISKS 

REASONABLE MAXIMUM EXPOSURE (RME) • SEAD-63 
Engineering Evaluation/Cost Analysis 

Seneca Army Depot Activity 

EXPOSURE/RISK 
EXPOSURE ROUTE CALCULATIONS 

Table Number 

Inhalation of Oust m Ambient Air Table A-1 

Ingestion of Soil Table A -4 

Dermal Contact to S011 Table A-6 

Ingestion of Groundwater Table A-9 

Dermal Contact to Surface Water Table A -13 

Dermal Contact to Sediment Table A-14 

TOTAL RECEPTOR RISK (Ne & Car) 

Inhalation of Oust Ambient Air Table A-1 

Ingestion of Soil Table A-4 

Dermal Contact to Soil Table A-6 

Ingestion of Groundwater Table A-B 

Dermal Contact to Groundwater Table A- 11 

Dermal Contact to Surface Water Table A-13 

Dermal Contact to Sediment Table A-15 

TOTAL RECEPTOR RISK (Ne & Car) 

lnha1at1on of Dust 1n Ambient Air Table A-1 

Ingestion of Soil Table A-4 

Dermal Contact to Soil Table A-6 

TOTAL RECEPTOR RISK (Ne & Car) 

Inhalation of Oust Ambient Air Table A-2 

Ingestion of Soil Table A-5 

Dermal Contact to Soll Table A-7 

Ingestion of Groundwater Table A-9 

Dermal Contact to Groundwater Table A-12 

Dermal Contact to Surface Water Table A-14 

Dermal Contact to Sediment Table A-16 

TOTAL RECEPTOR RISK (Ne & Car) 

Inhalation of Dust Ambient Air Table A-2 

Ingestion of Soil Table A-5 

Dermal Contact to Soil Table A-7 

Ingestion or Groundwater Table A-9 

Dermal Contact to Groundwater Table A- 12 

Dermal Contact 10 Surface Water Table A-14 

Dermal Contact to Sediment Table A-16 

• 
TOTAL RECEPTOR RISK (Ne & Car) 

Inhalation of Dust Ambient Air Table A-2 

Ingestion of Soll Table A-5 

Dermal Contact to Soil Table A-7 

Ingestion of Groundwater Table A-9 

Dermal Contact to Groundwater Table A-12 

Dermal Contact to Surface Water Table A-14 

Dermal Contact to Sediment Table A- 16 

TOTAL RECEPTOR RISK (Ne & Car) 

NO = Not Quantified due to lack of IoxIcIty data 

HAZARD 
INDEX 

7E-07 

1E-03 

4E-04 

1E-01 

4E-03 

1E-03 

2E-01 

1E-06 

4E-03 

4E-04 

3E-01 

SE-02 

4E-02 

1E-02 

4E-01 

9E-05 

2E-01 

2E-02 

JE-01 

3E-06 

2E-03 

3E-04 

6E-01 

1E-01 

SE-03 

1E-03 

7E-01 

7E-06 

2E-02 

2E-03 

1E+OO 

2E-01 

4E-02 

1E-02 

2E+OO 

See risk above 

CANCER 
RISK 

1E-09 

SE-OB 

BE-OB 

NQ 

SE-05 

1E-06 

SE-05 

SE-10 

4E-OB 

2E-OB 

NO 

NO 

BE-05 

3E-06 

BE-05 

3E-OB 

4E-OB 

1E-OB 

9E-08 

See risk below 

See risk below 

BE-09 

3E-07 

1E-OB 

NO 

NO 

1E-04 

4E-06 

1E-04 

Non-cancer nsk Is reported for adults and ch11d residents separately Cancer nsk ,s considered over a tifeume . therefore the adult and child va lues are summed. 
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exposure routes is less than one for the Park worker, Construction worker, and Recreational 

visitor (child). The total non-cancer hazard index for a child resident and the lifetime cancer risk 

for a resident slightly exceed USEPA target risk range (non-cancer hazard index of 2 for the 

child and cancer risk of lE-4 for the resident). The total non-cancer hazard index for an adult 

resident is 0 .7 , which is within the USEPA target risk range. 

The driven risks for recreational visitor (child) and resident receptors are exposure to 

benzo(a)pyrene and dibenz(a,h)anthracene in surface water. These two constituents were only 

detected in one out of 22 samples. In addition, the ditch at the site is usually dry except during 

storm period . The vegetation observed in the ditches, i.e. , cattail , verifies this conclusion since 

cattails prefer saturated soil conditions to flooded conditions. Therefore, risks driven by these 

t\,vo constituents are most likely significantly lower than indicated by the mini-risk assessment. 

F.5.3 Risk Characterization for Lead 

Lead was not detected above background levels in soil or groundwater. Therefore, lead is not a 

compound of concern. 

F.5.4 Uncertainty Assessment 

All risk assessments invo lve the use of assumption s, judgements, and imperfect data to varying 

degrees. This results in unce1iainty in the final estimates of risk . There are unce1iainties 

associated with each component of the ri sk assessment from data collection through risk 

characterization. For exampl e, there is unce1ia in ty in the initial se lection of substances used to 

characterize exposures and ri sk on the bas is of the sampling data and available toxicity 

information. Other sources of unce1iainty are inherent in the toxicity values for each substance 

and the exposure assessments used to characte ri ze risk . Finally, additional uncertainties are 

incorporated into the ri sk assessment when exposures to several substances across multiple 

pathways are summ ed. Areas of uncertainty in each ri sk assessment step are di scussed be low . 

F.5.4.1 Uncertaint)' in Data Collection and Evaluation 

Unce1iainties in th e data collection/evalu'ation step of the risk assessment focus on determining 

whether enough samples were collected to adequately characterize the ri sk, and if sample 

analyses were conducted in a qualified mann er to maximize the confidence in the results. 

Results of the sample analyses were used to deve lop a database, which includes a complete li st 

of the chemicals, by media and th eir representative concentrations used in the ri sk assessment. 

The sampling and ana lys is addressed va ri ous objectives in addition to the risk assessment. 

Therefore, the samples were not collected randomly but were collected from areas of the site 
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w ith th e greatest like lihood to be contaminated . This type of non-random samplin g bi ases the 

data co llected toward overestim ating chemi ca l concentrations from the s ite. 

All chemical s detected that were potentially site-related were retained 111 thi s assessment. 

Chemicals that were never detected were eliminated from the assessment. Thi s practice may 

s lightly underestimate ri sks due to low leve ls (i .e., be low the sample quantitation limit) of 

eliminated chemicals. Since samples were collected at areas where concentrations were 

expected to be hi gh and the max imum concentrations were used for the assessment, it is very 

unlike ly that any chemica ls were present at the site at health-s ignificant levels and not detected 

in at least one sampl e. However, if thi s did occur, thi s assumpti on will underestim ate ri sk. The 

max imum concentrations were used to ca lculate s ite-re lated ri sks . Since that assumption impli es 

chroni c exposure to the maximum concentration, this assumption is like ly to overestim ate ri sk. 

F.5.4.2 Uncertainty in Exposure Assessment 

There are inherent uncertainties in predicting future land uses and future chemical 

concentrati ons. Future land use scenari os were based on current plans to develop this portion of 

SEDA into a recreation and conservation area. 

A large pa1t of the ri sk assessment is the estim ati on of ri sks fo r a broad set of exposure scenari os 

and pathways. If exposure does not occur, no ri sks are present. Thi s assessment does not factor 

in th e probability of the exposure occurring. For certa in pathways, exposure may be extreme ly 

unlike ly . For example, the future receptors are assum ed to drink groundwater. It is unlike ly that 

thi s w ill occur, since the aqui fer beneath the s ite is not be lieved to be productive enough to 

supply a continu ous source of potabl e water. Thi s assumpti on y ie lds an overestimate of ri sk fo r 

thi s scenario . 

Once pathways are identi fied, exposure point concentrations mu st be estimated. There is always 

some doubt as to how we ll an exposure mode l approx im ates th e actua l conditions receptors w ill 

be exposed to at a given site. Key ass umptions in estimatin g exposure point concentrations and 

exposure assumpti ons and the ir potenti a l impact on th e assessment are described in the fo ll owin g 

paragraphs. 

As summ arized in Table F-9, there are many factors that determine the leve l of exposure fo r each 

exposure pathway. These factors inc lude inhalation rates, ingestion rates, exposure frequencies, 

exposure durations, body weight, etc. The values for these exposure factors must be selected by the 

ri sk assesso r to represent each receptor. For the scenarios in this ri sk assessment, upper bound 

va lues were selected fo r each exposure factor. In the calculations of exposure, these multiple 

Ocmbcr :WO I 
Page F-66 

P \PlnPro_jccts' SE:-:EC·\ .S6JEECA\EECA\SECTIONS\Re,.iscd Final3\RISK 63r l DOC 



SEN EC A - SEA D-63 FI NAL EE/CA 

upper-bound exposure factor estimates compound to y ield intakes and absorbed doses that 

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 each exposure scenario. It is likely that 

some degradation would occur over time, paiticularly for some of the organic compounds, which 

would reduce the current concentrations. Therefore, this steady state assumption tends to 

overestimate exposure levels. 

F.5.4.3 Uncertainty in Toxicity Assessment 

Of the chemicals of potential concern , a number had no reference dose or slope factors . They 

are: 

• di benzofuran 

• phenanthrene 

• calcium 

• lead 

• magnesium 

• potassium 

• sodium 

Several of these compounds have toxicity information such as weight of evidence classification 

indicating a strong potential for adverse health effects, particularly lead . The absence of tox icity 

va lues for these chemical s tends to underesti mate ri sks. 

There is considerable uncertainty inherent in the toxicity values for both carcmogens and 

non ca rcinogens . Many of the studies are based on animals and extrapolated to humans, and in 

some cases, subchronic studies must be used to assess chronic effects. Most cancer slope factors 

are calculated using a model that extrapolates low dose effects from hi gh dose animal studies. 

Because toxicity constants are generall y based on the upper limit of the 95th-percentile 

confidence interval or incorporate safety factors to compensate for uncertainty, chemical-specific 

ri sks may be overestimated . 

For dermal exposure. a default dermal absorption factor of 0.1 was used for sem ivolatile organic 

compounds, and therefore led to the unce1tainty of risks associated with dermal exposure. Oral 

toxicity values were used to evaluate risks associated with dermal exposure by adjusting 

gastro intest inal absorption effic iency recommended by USEPA (1999). EPA recommend s a 

100% gastrointestinal absorption efficiency value for chemicals not listed in Table 4 .1 of the 

Dermal Risk Assessment Interim Guidance (USEPA, 1999). This assumption may contribute to 
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an underesti mate of risks for compound s that are actually poorly absorbed. ln add it ion, dermal 

contact w ith a chemical may also result in direct dermal toxicity, such as a llergic contact 

dermatiti s, urticaria! react ions, chemical irritat ions, and skin cancer, which was not eva luated 

using the USEPA ' s recommended approach. Therefore, dermal ri sks evaluated in the repo1t 

does not address potential dermal toxici ty associated with direct contact. 

F.5.4.4 Uncertainty in Risk Characterization 

Unce1tai nties in the toxicity assessment are compounded under the assumption of dose additiv ity 

fo r multipl e substance exposure. That assumption ignores possible synerg isms and antagoni sms 

among chemica ls, and assumes s imilarity in mechani sms of action and metabo li sm . Overall , 

these assu mpti ons would tend to overestim ate ri sk. S imil arl y, risks summed for chemical s 

havi ng va ri ous weight- of-ev idence c lass ifications as we ll as different target organs may a lso tend 

to overestim ate ri sk. 

F.6 Ecological Risk Assessment (ERA) 

F.6.1 Objectives and Overview 

In addition to the evaluation of hum an hea lth , thi s mini-ri sk assessment considers the risk posed 

by the si te to its eco logica l communiti es. Thi s eco logical ri sk assessment (ERA) is intended to 

indicate the potentia l, if any. of chemi ca ls fo und at the site to pose a ri sk or stress to plants or 

animal s that may inhabit or v isit the land proposed to be developed into a conservati on and 

recreation area. 

An eco log ical field survey specifi c to SEAD-63 has not been perfo rmed . However, other areas 

of SEDA have been studied to character ize the eco logica l communities at SEDA in genera l and 

at spec ific SEADs (e.g. SEADs I 6, 17, 25 and 26). Field surveys during the Remedi a l 

Investigations of these SEADs produced an understanding of the habitat, vegetat ive communities 

and w ildli fe species present at the s ite . Since the land at SEAD-63 is environm enta lly s imil ar to 

the other areas at SEDA studied in depth, the ex ist ing eco logical character izat ions are considered 

to apply as we ll to SEAD-63 , and this mini-ERA is based upon the findin gs of these prior field 
• surveys . 

As preced ing sections of thi s report have indicated, the exi·sting SEAD-63-specific database of 

chemica l and physical informat ion was developed to character ize the types, locat ions, and 

concentrations of chemicals in so il , groundwate r, surface water and sedim ent. Calcul at ions in 

this mini-ERA are conservat ive ly based on the maximum concentrat ions of each chemi ca l 

detected in each medium of potential concern to eco logica l receptors (so il fo r SEAD-63 ). 
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The ERA addresses potent ia l risks to the fo llow ing bio logica l groups and specia l- interest 

resources associated with the s ite: vascul ar vegetat ion , w il d life, aquatic life, endangered and 

th reatened spec ies, and wetlands. The focus of the ERA lies in the evaluat ion of the potentia l 

toxic ity of each constituent of potenti al concern (COPC) in so il and defin es tox ic ity benchmark 

va lues that w ill be used to ca lcul ate the ecologica l ri sk quotient. 

The purpose of the ERA is to evaluate the like lihood that adverse eco logica l effects are occurr ing 

or may occur as a result of exposure to chemi cals assoc iated w ith the s ite based on a weight-of

ev idence approach. An eco logica l ri sk does not ex ist unless a g iven contaminant has the ab il ity 

to cause one or more adverse effects and it is contacted by, an eco logica l receptor for a suffic ient 

length of t im e. or at a suffic ient intensity to eli cit the ident ified adverse effect(s) (EPA, 1994b ). 

In thi s ERA, eco log ica l receptors were dete rmined based on prior studies at SEDA. Im pacts 

fro m expos ure to these receptors are determined us ing conservative ass umptions to assure that a 

reasonabl e degree of protecti on is mainta ined. Ecological risk is then presented in term s of a 

hazard qu otient (HQ), which is defin ed as the rati o of the estim ated exposure point concentrati on 

to an appropr iate tox icity reference va lue (TRY) . Separate HQs are ca lcul ated for each 

contaminant/receptor pai r and are summ ed, if appropriate , to deri ve a s ite-w ide hazard index 

(HI). U nce11ai nt ies are the greatest and arise from extrapolat ion of the ava ilable tox ic ity data 

and infere nce regard ing exposure. In genera l, ratios of exposure point concentrat ion to TRY 

greater th an 1 are considered to indi cate a potent ial risk. Due to the un certa int ies assoc iated w ith 

us ing thi s approach, safety facto rs are considered in interp reting the fi nd ings . HQs between 1 

and 10 are in terpreted as having some potent ia l for adverse effects; w hereas, HQs between I 0 

and 100 indicate a s ignificant potenti a l fo r adverse effects. HQs greater than 100 ind icate that 

adverse effects can be expected. 

F.6.2 Problem Formulation 

Probl em fo rmul ation establi shes the goa ls, breadth, and foc us of the ERA through the fo llowing: 

• Identificat ion of the eco logica l CO PCs 

• Characteri zati on of ecologica l comm6ni ties 

• Se lection of assessment endpo in ts 

• Presentat ion of an eco logica l conceptua l s ite mode l 

• Se lect ion of an ana lys is plan ( inc luding measures of effects) . 

Each of these steps is descr ibed in the fo ll owi ng sect ions. 
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F.6.2.1 Identification of Ecological Constituents of Potential Concern 

Samples of fo ur env ironm enta l medi a, so il , groundwater, surface wate r, and sedim ent were 

collected during the investi gati ons of SEAD-63. However, only the chemica ls detected fo und in 

so il and sedim ent have been evaluated to determine the ir potential effect on the eco logical 

community. Chemica ls detected in the groundwater have not been considered because there is no 

indicati on of a direct link between the selected ecological receptors and the groundwater. The 

effects of chemica ls detected in surface water have also not been evaluated because the surface 

water bodi es fo und at SEAD-63 are hi ghly intermittent in nature, resulting only fro m storm 

run -off events. and are identi fied as incapabl e of suppo11ing eco log ica l communi t ies. 

The potent ia l effects of chem ica ls fo und in shallow ( i.e. , co ll ected at sample depths of less than 2 

fee t be low grade) so il and sedim ent sampl es have been assessed by combining the two datasets 

in to a s ing le compos ite dataset . Table F-1 presents a summary of the combined dataset. The 

max imum concentrat ion of any chemica l, other than meta ls w here a pre liminary screening of the 

combined dataset against the existing background dataset was completed, was then cons idered as 

constituents of potenti a l concern (COPCs) fo r the ERA . The resul ts of the screening of meta ls 

fo und in SEAD-63 sha ll ow soil and sedim ents versus s ite background so il s are presented in 

Table F-4. 

The hi ghest concentrat ion fo r each rema 1111ng COPC measured at the s ite was used as the 

exposure po int concentrati on (EPC) in th e ca lcul at ions presented later in thi s sect ion. 

F.6.2.2 Site Habitat Characterization 

Characteri zations of site habitat and eco logica l communiti es deve loped as pa11 of the Rl s fo r 

SEADs- 16, 17. 25 and 26 and the Open Burning (OB) Ground s were assum ed to be 

representative of SEAD-63 di scussed in thi s mini-ERA . Key aspects of these characteri zat ions 

relevant to thi s 111 in i-risk assessment are presented here . 

Eco log ica l s ite characterizations were based on compil ati on of ex istin g eco logica l info rm ati on 

and on- site reconna issance activ it ies. T he methods used to characteri ze the eco logical resources 

inc luded s ite walkovers fo r the eva luatfo n of existing w ildli fe and vegetative communities ; 

interv iews w ith local, state, and SEDA resource personne l; and rev iew of env ironm enta l data 

obtained fro m prev ious Army reports. SEDA has a strong w ildli fe management program that is 

rev iewed and approved by the New York F ish and Game Agency. T he depot manages an annua l 

white-ta iled deer (Odoco il eus v irg ini ana) harvest and has constructed a large wetl and ca ll ed the 

"duck pond" in the northeastern port ion of the fac ili ty to prov ide a habi tat fo r migrating 
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waterfow l. W inte r deer counts est im ate the hard s ize at approxi mate ly 600 animals , between 

250-300 anim a ls are harvested each fa ll. 

T he NYSDEC Natu ra l Heritage Program Bio logica l and Conservation Data System identi fies no 

known occurrences of federal- or state-des ignated threatened or endangered plant or anima l 

spec ies w ithin a 2-mile radius of the s ite. No spec ies of spec ial concern are documented w ithin 

the depot prope11y. 

Significant Terrestrial Wildlife Resources and Resources Used by Humans 

T he onl y signi fica nt terrestria l resource known to occur at SEDA is the popul ati on of w hite

pe laged w hi te-tai led deer (Odoco ileus v irg ini ana), whi ch inh abits the fe nced Depot. A nnu a l deer 

counting at the depot indi cate th e herd s ize is approx imate ly 600 anim a ls, app rox im ate ly one

third (200) are white-pe laged. Si nce the depot is tota ll y enc losed, the w hite-pe laged deer is 

thought to occur as a resul t of inbreeding w ithin the herd . To prevent overgrazing and starvati on 

of the deer, the depot ma intain s the herd th rough an annual hunting season on the depot. T he 

New York State DFW conducts the management pl an of the herd . The norma l brown-pe laged 

deer are also comm on. W hite-ta il ed deer are not li sted as a rare or endangered species. 

In the vic in ity of SEDA, agricultura l crops and dec iduous fo rests compri se the vegetati ve 

resources used by hum ans. A lthough no crops are grown on the Depot, farml and is the 

predominant land use in the surrounding pr ivate land s. Crops inc lud ing corn, wheat, oats, beans 

and hay mixtures, are grown primarily for livestock feed. Dec iduous forestland on the depot a nd 

surrou ndi ng private lands is under active forest management. Timber and firewood are 

harvested fro m private wood lots. No timber harvestin g occurs on the Depot. 

ln the v ic in ity of SEDA. th ere are severa l wi ld li fe species that are hunted and trapped on pr ivate 

lands. Game spec ies hunted include the eastern cottonta iL white-ta il ed deer, ru ffed grouse. 

ring- necked pheasant and various waterfow l. Gray sq ui rre l and wi ld turkey are hunted to a lesser 

extent. Fur-bearing spec ies trapped in thi s study area include red and gray fox and raccoon. 

M uskrat and beaver are trapped to a lesser extent (Woodruff 1992) . On the Depot, deer, 

waterfow l and sma ll game hunting is a llowed , a lthough the designated wate rfow l hunt ing area is 
• 

outs id e the study area. Trappin g is a lso permi tted (SEDA 1992). 

Comm only occurring sma ll game mamm als in th e in sta llat ion inc lude eastern cottonta il and gray 

squirre l, raccoon, snowshoe hare, mu skrat, beaver, eastern coyote, red fox , and gray fox . 

Mourning doves, American Robin , Ruffed grouse, ring-necked pheasant, and w ild tu rkey a lso 

inhabi t the depot. Waterfow l are attracted to wetlands on and around the depot, part icu larly the 
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87-acre "d uck ponds" created in the northeast corner of the prope1ty during the 1970s. Many 

non-game spec ies also are present in the depot and potent ia lly utili ze avai lable habitat. 

F.6.2.3 Ecological Assessment Endpoint(s) 

EPA ' s draft Ecologica l Ri sk Assessment Guidance fo r Superfund : Process fo r Des igning and 

Conducting Ecological Risk Assessments (EPA, 1994b) states that the selecti on of assessment 

endpo ints depends on the fo llowing: 

I . The constituents present and the ir concentrat ions. 

2. Mechani sms of tox icity to di ffe rent groups of organi sms, 

3. Potent ia l spec ies present, and 

4 . Potenti al compl ete exposure pathways. 

The constituents and concentrati ons are di scussed 1i1 detail in Section F.2. Mechani sms of 

toxic ity are evaluated conceptua ll y in the ana lys is pl an in Section F.6.2.4 . Potenti a l species 

present were di scussed in Section F.6.2.2 . Potenti a l compl ete exposure pathways and receptor 

se lecti on are described be low. 

To assess w hether adverse eco logica l effects have occurred or may occur at the s ite as a result of 

eco logica l recepto rs ' exposure to COPCs, eco log ica l endpoints were se lected. An eco logica l 

endpoint is a characteri sti c of an eco logica l component that may be affected by exposure to a 

stressor, such as a chemica l. Assessment endpoints represent env ironmenta l values to be 

protected and genera lly refer to characteristics of populat ions and ecosystems (EPA, 1994b ). 

Unlike the hum an health ri sk assessment process , which focuses on indi vidual receptors, the 

ERA foc uses on populati ons or groups of interbreeding non-hum an, non-d omesticated receptors. 

In the ERA process , ri sks to in div idua ls are assessed onl y if they are protected under the 

Endangered Species Act, as we ll as spec ies th at are candidates fo r protecti on or are considered 

ra re. 

G iven th e di vers ity of the bio logica l world and the mult iple va lues placed on it by society, there 

is no universa lly applicable li st of assessment endpoints. Therefore, EPA, in the Proposed 

Guidelines for Ecological Risk Assessmelit (EPA, 1996a) has suggested three cri teri a that should 

be considered in se lecting assessment endpoints suitable fo r a spec ifi c eco logica l ri sk 

assessment. These cr iteri a are: eco logica l re levance, susceptibility to the contaminant(s) , and 

representation of management goa ls. 

• Eco logica l re levance . The assessment endpoint should have bio logical/eco logica l 

s igni fica nce to a higher leve l of the eco log ica l hierarchy. Re levant endpoints he lp sustain the 
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natura l structure, fu nct ion, and bi odiversity of an ecosystem. For example, an increase in 

morta li ty or a decrease in fec undi ty of ind iv idua ls is eco logica lly signi fica nt if it affects the 

s ize o r productiv ity of th e popul at ion. Li kewise, a decrease in the s ize of a popu lati on is 

eco logically s ignificant if it affects the number of species, the producti v ity, or some other 

property of th e 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 endpo ints shou ld be chosen that are like ly to be exposed to contamin ants at the 

s ite, e ither di rectly or indirectly (e .g. , through the food ch ain), and they should be sens it ive 

enough that such exposure may e li c it an adverse response. Ideally, thi s sei1s it iv ity should be 

at such a leve l that other s ite-re lated receptors of potentia l concern are adequate ly protected 

unde r the se lected endpoinf s response th resho ld . 

• Representation of management goa ls. The va lue of a ri sk assessment depend s on whether it 

can support qua lity management dec is ions. Therefore the assessment is based on va lues and 

organi sms that refl ect management goa ls . The protection of eco logica l resources (e.g., 

habitats and spec ies of pl ants and anim als) is a principa l motivation fo r condu cting ERAs. 

Key aspects of eco logica l protecti on are presented as po licy goa ls, w hich are genera l goals 

establi shed by legis lation or agency po licy based on soc ieta l concern fo r the protect ion of 

ceria in env ironm enta l resources . For exampl e, env ironm enta l protection is mandated by a 

var iety of legis lat ion and governm ent agency po lic ies (e.g. , CERCLA, Nati ona l 

Env ironm enta l Po licy Act). Other legislati on inc ludes 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 F-10 shows the po licy goa ls establi shed fo r the s ite . To 

determine whether these protection goa ls are met at the site, assessment and measurement 

endpo in ts are fo rmu lated that defin e the spec ific eco logica l va lues to be protected and the 

degree to w hi ch each may be protected. 

T he Depot does not prov ide habitat fo r any threatened or endangered spec ies ; therefore, the 

assessment endpoint of no reduct ion in numbers of any th reatened/endangered spec ies is met. 

However, the avai labl e fi e ld surveys indi cate that the site is li ke ly to be used by mammal 
' popul ati ons. According ly, the assessment endpoint that has been se lected to represent the po licy 
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TABLE F-10 
POLICY GOALS, ECOLOGICAL ASSESSMENT AND MEASUREMENT ENDPOINTS, 

AND DECISION RULES 

Policy Goals Assessment Endpoint 

Policy Goal 1: The Assessment Endpoint 1: 
conservation of No reduction in numbers of 
threatened and any state- or federally-
endangered species designated TES 
(TES) and their critical 
habitats 

Policy Goal 2: The Assessment Endpoint 2: 
protection of terrestrial N£> substantial adverse 
populations and effect on populations of 
ecosystems small mammals (i.e., deer 

mouse) 

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: \pi t\ projcc ts\scneca\s63ccca \ceca \ tab \cs\ tin It b \\EN I) PT\'/\ 11. X LS\ta b le 5. 6- I 

SEAD-63 EE/CA 
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 CO PCs on mice Maximum concentrations in soil to dietary limits 

corresponding to LOAEL toxicity reference values for 
adverse effects on deer mice (HQs) are <1 , th 

, 0/30/01 
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goa l of protect ion of terrestria l populati ons and ecosystems is "no substantia l adverse effect on 

surv iva l, growth , and reproduct ion ofres ident mouse populati ons. '' 

Surface water as it exists intermittently in drainage ditches at the site does not directly support 

aquatic li fe. Sedim ent sampled from th e drainage ditches is more similar to so il than sediment 

associated w ith a surface water body ( e.g. , ri ver or lake), from an ecologica l exposure standpoint. 

Therefore, these media do not pose an eco logical ri sk to aquatic li fe. Exposure to chemi ca ls 

fo und in surface water was not quant itative ly assessed for potential impacts to terrestri a l 

receptors. As is discussed above in Section F6.2, exposure to chemicals fo und in s ite sedim ents 

was assessed by combin ing the SEAD-63 sedim ent and shall ow so il datasets. 

Receptor Selection 

Site-spec ific receptors were se lected to represent assessment endpoints based princ ipa lly on the ir 

impo1iance in the community food web: th eir susceptibility (th rough exposure and sensitiv ity) to 

the s ite-re lated constituents, the amount of ava ilable data describing their potentia l for exposure 

and the tox ico logica l effects that may result from exposure; and the extent to whi ch they 

represent management goa ls. The nati ve mouse spec ies inhabiting areas of SEDA are the most 

appropri ate receptor spec ies fo r so il. and the re levant assessment endpoint was defi ned as "no 

substantia l adverse effect on res ident mouse populations. " G iven the predominate ly herbaceous 

nature of the s ite, the deer mouse (Perom_vscus maniculatus) was selected as the species w ith the 

ni che best met by conditi ons present at the site . These are the vertebrate receptors most li ke ly to 

be maxim ally exposed to contaminants in so il at the site. They a lso represent a s igni ficant 

component of the food cha in , feeding on seeds and berr ies and so il inve1iebrates and prov id in g 

prey fo r predators. Therefore, the deer mouse was se lected as the receptor species at thi s site and 

measures of effects (measurement endpoints) were se lected th at could be extrapo lated to predict 

effects on th e assessment endpoints. Databases and ava il abl e literature were searched fo r 

tox ic ity data fo r deer mi ce or other native rodent species . In the absence of site-specific data, 

laboratory-derived data on mortality or reproductive effec ts were used as measurement 

endpoints. In the absence of data on native spec ies, data fo r laboratory rodents such as 

laboratory mi ce (Mus musculus) and laboratory rats (Rarrus norveg icus) were used. 

A second terrestria l receptor, the sho1i-tail shrew, was a lso eva luated . The shrew was se lected 

because more of its di et is derived from soil invertebrates than the deer mouse . Therefore, the 

shrew may be more susceptibl e th an the mouse to the effects of COPCs that bioaccumulate in 

so il biota. The shrew is a more conservative receptor than the mouse fo r COPCs that may 

bioaccumul ate. 
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A raptor, such as a red-tail ed hawk, was initiall y considered as a potential receptor for thi s ERA . 

However, the home range of a hawk, approximately 1800 acres or more (USEPA 1993 , Wildlife 

Exposure Factors Handbook), is much greater than the area of the site considered in thi s 

assessment. SEAD-63 is approximately 4 acres in area. Therefore, it is unlikely that a hawk 

would derive a significant portion of its diet from prey at the site. As a result, the raptor was not 

fu1ther evaluated in this ERA. 

In order to fu1ther evaluate the potential effects of contaminants uptaken by plants, a seed eating 

species was se lected. The mourning dove, a granivorous bird , was selected. It was assumed that 

the majority of the doves diet consists of plant matter with minor contributions from surface soil 

and animal matter. The dove was considered to be representative of the maximum exposure for 

seed-eating birds. 

A second bird receptor, the American robin. was also evaluated. The American robin was 

selected because a larger po1tion of its diet is derived from soil invertebrates than the mourning 

dove . Therefore, the robin may be more susceptible than the dove to the effects of COPCs that 

bioaccumulate in soil biota. The robin is a more conservative receptor than the mouse for 

COPCs that may bioaccumulate . 

Ecological Conceptual Site Model 

The conceptual site model (CSM) presents the ecological receptors at the site that are potentially 

exposed to hazardous substances in so il across several pathways (Figure F-2) . A complete 

exposure pathway consists of the fo llowin g four e lements : 

• A source and mechani sm of contaminant release to the environment 

• An environmental transpo1t mechani sm for the released contaminants 

• A po int of contact with the contaminated medium 

• A route of contaminant entry into the receptor at the exposure point. 

lf any of these elements is missing, the pathway is incomplete and is not considered fu1ther in 

the ERA. A pathway is complete whe~, all four elements are present and permit potential 

exposure of a receptor to a source of contamination. Quantification of some potentially complete 

pathways may not be warranted because of minimal ri sk contribution relative to other major 

pathways. The dominant pathways from sources and exposure media through the food web to 

eco logical receptors potentiall y exposed to ecological COPCs at the site are presented in Figure 

F-2. 
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The CSM w ill serve as a conceptua l hypothes is fo r the exposure characteri zat ion , the obj ective 

of w hi ch is to gather info rmat ion fro m whi ch to determine the pathways and medi a through 

which eco logical receptors may be exposed to COPCs . The exposure characterization typica lly 

invo lves determining the fo llowing (EPA, 1994b): 

I . The eco logica l setting of the s ite 

2. The inventory of constituents that are or may be present at the s ite 

3 . T he extent and magnitude of the const ituent concentrati ons present, a long w ith spati a l and 

tempora l vari abili ty of those concentrat ions 

4. The env ironm enta l fate and transport of the constituents. 

The eco logica l setting was described in Section F.6.2.2 and the extent and magnitude of 

contaminants is presented in Section F.2. Environmental fate of the COPCs and the potent ia l 

exposure pathways are d iscussed in the fo ll ow ing paragraphs. 

The primary source of contaminants at the s ite is the res idues that may be present in the soil fro m 

prior act iv it ies at the s ite. Contamination. if present, can mi grate due to bioturbation or 

excavation. Vo latil e compound s can move th rough th e so il s . Infiltrating ra inwater can leach 

contaminants and transpo11 them into groundwater, and surface water runoff can al so carry 

contaminants onto adj acent so il s or dra inage ditches. 

Exposure to surface so il contaminants may occur di rectl y through ingestion, inha lati on. and/or 

derm a l contact. Chemi cals also may 111 igrate fu 11her in the env ironm ent by a va riety of pathways 

fo llowing secondary release from surface so il and deeper soi l. T he fol lowi ng pathv,1ays result 

fro m these secondary release mechani sms: 

• Suspens ion and di spersa l by the w ind of part iculate contaminants or contamin ants adsorbed 

to surface so i I partic les 

• Di rect vo lat ilizat ion of vo latil e organi c compounds fro m surface soi l to air 

• Uptake of so il contaminants by terrestri a l organisms 

• Transport of chemi ca ls to surface water and sedi ment by surface runoff of water and soi l 

partic les 

As shown in the CSM, there are fi ve media th rough whi ch eco log ica l receptors could be exposed 

to s ite- re lated contamin ants: a ir (du st and vapor). so il , surface water, sedim ent, and organi sms in 

the food cha in . An exposure po int is a location where a receptor could potentia lly come into 

contact w ith a contaminated medium . An exposure route is the means by w hi ch a receptor 

comes into contact w ith a contaminated medium at an exposure po int. Exposure to COPCs may 

occur th rough the routes of ingestion, inhalati on, and derma l contact. 
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Probable exposure routes (i.e. , potentia ll y" compl ete pathways) were id enti fi ed fo r each 111 ediu111 

based on the phys ica l characteri sti cs of the s ite and the potentia l eco log ica l receptors that 111ay 

occur there. Exposure routes were al so identified for ecolog ical receptors. Principa l pathways 

for which ana lytica l data were ava ilable for quantitative evaluation of so il COPCs include : 

ingestion of soil and ingestion of other animal s and plants that have accumulated contaminants. 

Terrestri a l anim a ls could potentia lly be directly exposed to so il contaminants th rough ingesti on 

of, derm a l contact w ith , and/or inh alati on from site so il s. For spec ies such as deer, raccoon, 

opossum , rabbits. rodents. and birds, such exposures woul d like ly be assoc iated w ith fo rag ing 

act iv ities. Burrow ing spec ies , such as rabbits. 111 ice, mo les, and shrews, would probably rece ive 

the greatest exposures among ve1tebrates. Inve1tebrates li v ing on and w ithin the soil al so may 

experi ence s ignifi cant exposures . A lthough in gesti on is th e principa l so il exposure route, de r111 a l 

contact al so may be i111po1tant, particul arl y fo r burrowing spec ies. However, the limited derm a l 

permeabili ty database ava ilabl e fo r eco logical receptors and surrogate species prec lud ed 

quantitative evaluation of the derm a l exposure pathway. 

Eco logical receptors could potenti a lly be exposed to s ite-re lated conta111inants v ia th e a ir 

111 edium . Conta111inants in air 111 ay be in the fo r111 of vapor fro111 vo latil e organic co111po und s, or 

in parti cul ate fo rm (as dusts or adsorbed to so il paiticl es) suspended by w ind . In e ither fo rm , 

eco logica l receptors could be exposed to contaminants th rough inha lation. However, the lack of 

appli cable inh a lat ion tox icity data for eco logica l receptors or s i111ila r spec ies prec luded 

quantitative eva luation of potent ia l ri sks . 

Pl ants may be considered ecologica l receptors as we ll as a pathway or medium through whi ch 

w ildli fe receptors can be exposed to contaminants. Plants may absorb s ite-re lated conta111inants 

from so il th rough their roots. Contaminants absorbed by pl ants may th en be transferred to 

w ildli fe w hen the plants are ingested fo r food. Thi s exposure pathway was addressed by use of 

chemi ca l-specific so i I-to- plant uptake facto rs ( obta ined fro111 the sc ienti fic I ite rature) in the 

anim al recepto r exposure ca lculati ons. No pl ants on or near the s ite showed v is ible s igns of 

stress d uring the fi e ld reconnaissance. 

U nder the future land use scenari os fo r 'the s ite, it is assumed that contaminated so i Is may be 

excavated during construction and di stributed on the ground surface . As under current 

conditi ons, eco logica l receptors could potentia lly be exposed to che111ica ls in so il through 

ingestion and derm al contact . Other exposure pathways al so were assumed to rem ain essentia lly 

th e same as under current condit ions. except that poss ible inha lation exposures are li ke ly to be 

reduced by pav ing and vegetat ion (e.g. , lawns). The abundance and divers ity of so111 e eco log ica l 

receptors on th e s ite may like ly be reduced due to the deve lopm ent. 
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F.6.2.4 Analysis Plan 

The ana lysis p lan is the final stage of problem formulation. Jn this step, risk hypotheses 

presented in the CSM are evaluated to determine how these hypotheses wi ll be assessed using 

site-specific data . The ana lysis plan includes three categories of measures to evaluate the risk 

hypotheses identified in the CSM: measures of effect (a lso termed measurement endpoints) , 

measures of exposure, and measures of ecosystem and receptor characteristics. 

Measures of Effect 

Measurement endpoints are measurable responses to a stressor that are related to the va lu ed 

characteristics chosen as assessment endpoints (EPA, 1992). Assessment endpoints general ly 

refer to characteristics of populations and ecosystems. lt is usually impractical to measure 

changes in these characteristics as part of an assessment. Consequently, measurement endpoints 

are selected that can be measured and extrapolated to predict effects on assessment endpoints 

(EPA, 1992). The most appropr iate 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 or sho1t-tailed shrew. Because the assessment endpoint focuses on 

maintenance of the population of deer mice, shrews, robins and doves, a measure of effect 

equivalent to "no effect" would be overly conservative, in that it wou ld reflect protection of the 

individual, not the population . A more appropriate measure of effect, reflecting population level 

response , is the lowest non-lethal effect level. Toxicity data from tests that measure responses 

that influence reproduction , hea lth. and longev ity of the mouse will conform to the assessment 

endpo in t. Therefore, the lowest concentration of the constituent that produces such effects wi ll 

be used as a measure of effects. 

Reliable measures of effects are not avai lab le for each exposure route for each constituent. 

Effects from exposure through inhalation and dermal contact are not wel l developed for 

eco logica l receptors; consequently, these exposure routes are analyzed qualitativel y. 

The measures of ecosystem and receptor character istics include such characteristics as the 

behavior and location of the receptor anti the distribution of a contam inant, both of w hi ch may 

affect the receptor·s exposure to the contaminant. The typica l foragi ng area of the receptor as 

we ll as the quality of the habitat in the site have been considered in the esti mation of exposure, 

as discussed in Section F.6.3 . 
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Measures of Exposure 

Measures of exposure are the am ounts, in dosage or concentrat ion, that the receptors are 

hypothes ized to receive . These inc lude concentrations of constituents in the impacted medi a and 

concentrati ons or dosages of the constituents to which the receptor is exposed. 

Dec is ion rul es are specifi ed for evaluating effects on the assessment endpoints. Table F-10 
shows the dec ision rules that describe the logica l bas is fo r choos ing among a lternative act ions 

fo r the assessment endpoints based on the results of the measurement endpoints. Togeth er, the 

assessme nt endpoint, measurement endpo int, and dec is ion rul e defin e the fo ll ow in g : 

• An enti ty (e.g., deer mouse popu lation) 

• A characteri sti c of the entity (e.g .. hea lth of the ind iv idua ls in the popul ation) 

• An acceptabl e amount of change in the entity ( e.g., loss of no more than 20 percent of a 

popul ati on) 

• A dec is ion whether the protection goal is or is not met. 

For so il exposures, the results of the assessment w ill be presented in term s of hazard quotients 

(HQs) . The HQ is the ratio of th e measured or pred icted concentration of an eco logical COPC to 

which the receptors are exposed in an environmental medium , and the measured concentrati on 

that adverse ly affects an organi sm based on a toxic ity thresho ld . If the measured concentrat ion o r 

estimated dose is less th an the concentration or dose expected to have the potentia l to produce an 

adverse effect ( i.e. , the ratio of the two is less than I ), the ri sk is cons idered acceptable 

(protective of the eco logica l receptor). Any quot ient greater than or equa l to I ind icates that the 

eco log ica l COPC warrants furth er eva luation to determine the actual like lihood of harm. COCs 

are se lected only afte r an additiona l we ight-of-evidence evaluati on of the conservati sm of the 

exposure assumpti ons. toxic ity values. and unce11a inties is conducted. 

Due to the eph emera l nature of surface water accumulati on in the dra inage ditches and the 

limited exposure of va lued eco log ica l receptors to surface water or sedim ent in the ditches, these 

medi a are not quant itati ve ly assessed in th is ERA. 

Measures of Ecosystem and Receptor Characteristics 

Section F.6.3.3 di scusses the tox ic ity va lues associated w ith th e COPCs . Endpo ints stated in 

term s of spec ific eco logica l receptors or exposure c lasses (groups of spec ies exposed by s imil ar 

pathways) often require data on the processes that increase or decrease the exposure 

concentrati on be low or above the measured or predi cted environm enta l concentrati on. T hu s, 
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some quotients incorporate exposure factors (e.g. , d ietary soi l fract ions and bioaccumul at ion 

factors) . Section F.6.3 discusses exposure facto rs for the site. 

F.6.3 Exposure Assessment 

The exposure assessment evaluates potentia l exposure of eco logica l receptors to s ite-re lated 

constituents th rough evaluation of the fo ll owing: 

• Descripti on of the spatia l di stributi on of CO PCs 

• Descri ption of spati a l and tempora l di stribut ion of eco logica l receptors 

• Q uanti fication of exposure that may resu It from overl ap of these di stributi ons 

Each of these components is d iscussed be low. 

F.6.3.1 Constituent Distribution 

The extent of measured chemi ca l contaminati on at the site is restricted to the areas sampled 

w ithin the s ite . The area of the SEAD-63 is approximately 4 acres, which is less than I percent 

of the I 0,000 acre Depot property . So il located outs ide th is s ite is presum ed to be re lative ly 

clean . 

The magni tude of consti tuent exposures that may be exper ienced by eco logica l recepto rs is 

affected by the degree of the ir spatia l and tempora l assoc iati ons with the s ite, as di scussed in the 

fo ll owing sect ions. 

F.6.3.2 Receptor Distribution 

A variety of factors may affect the extent and significance of potentia l exposures. Receptor 

exposures are affected by the degree of spati a l and tempora l assoc iat ion w ith the s ite. For 

exampl e, the receptors ' mobili ty may s ignificantly affect the ir potentia l exposures to s ite-re lated 

contaminan ts . Many spec ies may onl y inhabi t the study area durin g seasona l per iods (e.g. , 

breeding season, non-m igrato ry periods) . Non-mi gratory spec ies may remain in the v icini ty 

throughout the year. These spec ies, partfcul arly those w ith longer life spans (and usua lly larger 

home ranges) , have the greatest potenti a l duration of exposure. However, species w ith sma ll 

home range sizes have the greatest potentia l frequency of exposure. Other factors affect ing 

exposures include habitat preference, behav ior (e .g., burrowing, rooting, fo raging), individua l 

home range s ize (larger home ranges correspond to fa r less frequent use of study area), and di et. 

Diet is of pa1t icular impo1tance in exposure as re lated to ( I ) food source ava il ability (larger 

amount of preferred food sources equa ls a greater potentia l fo r receptor usage) and (2) 
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bioacc umul ati ve contaminants. Contaminants th at bioaccumul ate may a lso tend to biomagnify 

in the food cha in . This di scussed in more deta il in the fo ll ow ing secti ons. As a resul t, predatory 

spec ies at hi gher trophi c leve ls may rece ive their most s ignificant exposures through the ir prey. 

However, the possibili ty of a population of an upper trophic-level predator, or even an indiv idua l 

predato r, utilizing the site as a primary source of food is cons idered extreme ly remote. 

The deer mouse and short-tailed shrew each have a typica l home range of approximate ly 0 .15 

acres (EPA, 1 993 ). The area of the si te is approx im ate ly 4 acres, whi ch cou Id constitute 1 00 

percent of the home range of a deer mouse or shrew. 

The mourning dove has a typica l home range of approxim ately 29 acres (EPA, 1993). The area 

of the s ite is 4 acres; thus, SEAD-63 could represent roughly 12 percent of a mourning dove's 

home range. Comparati ve ly, a robin ' s home range is roughl y I to 2 acres (EPA, 1993), ,vhi ch 

would suggest that SEAD-63 cou ld constitute l 00 percent of its exposure. 

F.6.3.3 Quantification of Exposure 

Eva luati on of the degree to which contamin ant and receptor di stributi ons (described in th e 

prev ious two secti ons) co inc ide at the s ite indicated that the two mamm als ( i.e .. deer mouse and 

sho11-ta iled shrew) and the two birds ( i.e., mourning dove and Ameri can robin) are the receptors 

like ly to have the greatest potent ial exposures to COPCs in so il. 

To quanti fy exposures of terrestria l receptors to each COPC, a daily intake of each constituent 

was ca lcul ated . Conversion of the environmental concentrat ion of each COPC to an est imated 

daily intake fo r a receptor at the site was necessary pri or to evalu ation of potenti a lly toxic 

effects. For terrestri a l anim a l receptors, ca lcul ati on of exposure intake rates re lied upon 

determination of an organi sm 's exposure to COPCs fo und in so il. Exposure rates fo r the deer 

mouse and shrew receptors were based upon ingesti on of contaminants from thi s medium and 

a lso fro m consumpti on of other orga ni sms. The ERA did not attempt to measure potentia l ri sk 

from derm a l and/or inha lati on exposure pathways g iven the in s ignificance of these pathways 

re lati ve to the maj or exposure pathways (e.g. , in gestion) and due to th e scarc ity of data ava ilab le 

fo r these pathways. 

The first step in measuring exposure rates fo r terrestria l w ildli fe was the ca lculation of food 

ingesti on rates fo r fo ur indi cator spec ies ( i.e., the deer mouse, sho11-ta il ed shrew, mourning dove, 

and Ameri can robin). The EPA ' s Wildlife Exposure Factors Handbook (EPA, 1993) in c ludes a 

va ri ety of exposure in fo rm at ion fo r a number of av ian, herpt ile, and mammalian species. Data 

are di rectly ava ilable fo r body we ight, ingestion rate, and dietary compos ition fo r the deer 
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mouse, short-tailed shrew, and the American robin. Data provided for the northern bobwhite 

were used as a surrogate for the mourning dove. 

To provide conservative exposure rate calculations for the deer mouse, 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, 1993 ). 

To provide conservative exposure rate calculations for the short-tailed shrew, the lowest repo1ied 

mean body weight of 0.015 kg and the maximum food ingestion rate of 0.6 g/g-day (0.009 

kg/day) for a sho1i-tailed shrew were used (EPA, 1993). 

For exposure rate calculations for the American robin , the average reported body weight of 0.0 77 

kg and the average food ingest ion rate of 1.205 g/g-day (0.093 kg/day) for an American robin 

were used (EPA, 1993 ). 

For exposure rate calculations for the mourning dove, the average reported body weight of the 

no1ihern bobwhite of 0 .174 kg and the average food ingestion rate of 0 .0777 g/g-day (0.01347 

kg/day) were used (EPA, 1993). 

A site foraging factor (SFF) is calculated to account for the reasonably expected use of an 

exposure grou p. Because of the small area of their home ranges and their year-round residence, 

mice and other small mammals li vi ng at most of the sites could potentially use contaminated 

areas 100 percent of the time. Therefore, a SFF of 1 was used for both the shrew and the mouse. 

The American Robin is a seasonal v isitor to the New York area (mid-April to early November or 

approximately 7 months) . Its home range is approximately I acre, and as a result a SFF of 0.583 

has been applied to it. Conversely, the Mourning Dove is a year round visitor to New York, but 

its home range encompasses approximately 29 acres. Given these two factors , a SFF of 0.12 has 

been used in the calculations completed for the dove. 

The Wildlife E>..posure Factors Handb ook (EPA, 1993) also presents average va lues for intake of 

animal matter and plant matter for the deer mouse as well as incidental soil in gestion. Soil 

ingestion has been measured at less than 2 percent of diet (Beyer et al. , 1994) . As might be 

expected based on the opportunistic habtts 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 

ingest ion. The dietary intakes calculated for this assessment are as follows: 

Total Dietary Intake 

October :!00 I 
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Plant Matter Intake 

Anim a l Matter Intake 

Inc identa l So il Intake 

0.002 16 kg p lant matter/day 

0. 002 16 kg anim al matte r/day 

0.000088 kg so il /day 

FINAL EE/CA 

The sho1t-tailed shrew is primarily carnivorous, w ith its diet consisting large ly of insects and 

other invertebrates found in the so i I. Based on info rm ati on prov ided in EPA 1993 , 5 .3 percent of 

the shrew ' s diet is vegetative, w ith most of the remainder compri sed of so il invertebrates . To be 

conservat ive in term s of potenti a l bi oaccumulati on, it was assumed that 94 .7 percent of the 

shrew ' s in take is anim a l matte r (sma ll in sects, etc.) and no ne of th e intake is so il. According ly , 

the shrew·s di etary intakes ca lcul ated fo r thi s assessment are as fo ll ows: 

Tota l Dietary Intake 

P lant Matter Intake 

Anima l Matter Intake 

Inc idental So il Intake 

0.009 kg food/day 

0. 00048 kg pl ant matter/day 

0.00852 kg anim a l matter/day 

0 kg so il/day 

The American Robin ' s diet includes ground dwelling invertebrates , fo liage dwelling in sects and 

frui ts . The robin ' s diet varies signifi cantly th roughout the yea r, exhibiting a high in sect and 

inve1tebrate intake in the spring and a hi gh pl ant materi a l intake characte ri sti c in th e fa ll. 

Averaging the di etary characteri stics over these three seasons resu Its in an average inve1tebrate 

intake of 44 % and an average plant materia l intake of 56% . So il ingest ion for the American 

woodcock (surrogate spec ies) has been measured at approx im ate ly 10 .4 percent of diet (Beye r et 

a l. , 1994 ). For this ERA , an approx im ate average of 44 percent inve1tebrate : 56 percent pl ant 

was used, after subtractin g th e 10.4 percent for incidenta l so il ingest ion. The dieta ry in takes 

ca lcul ated fo r thi s assessment are as fo ll ows: 

Total Dietary Intake 

Pl ant M atter Intake 

Inve1tebrate Matter Intake 

Incidenta l So il Intake 

0 .093 kg food/day 

0.0466 kg plant matter/day 

0.0366 kg anim a l matter/day 

0 .0096 kg so il/day 

The di etary habits of the mourning dove are based on inform ation prov ided in EPA 1993 fo r the 

northern bobwhite. Over the course of tht: year, the average food ingesti on rate fo r the mourning 

dove is 0 .077 8 g/g-day (0 .0 122 kg/day). Of thi s materi a l, approxim ate ly 85 percent of it is 

derived from plant matter whil e the ba lance is derived fro m invertebrates. So il in gesti on is 

estim ated at approximate ly 10.4 percent of di et (Beyer et a l. , 1994). For this ERA, an 

approx im ate average of 15 percent inve1tebrate : 85 percent pl ant was used, after subtracting th e 

1.3 percent fo r inc identa l so il ingesti on. The dietary intakes ca lculated for thi s assessment are as 

fo llows: 
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Total Dietary Intake 

Plant Matter Intake 

Inve11ebrate Matter Intake 

Incidental Soi l Intake 

0.01221 kg food /day 

0.00164 kg plant matter/day 

0.00931 kg animal matter/day 

0.00 125 kg soil/day 

A sum mary of species intake factors used for the subject mammals and birds 1s provided 111 

Table F-11. 

A site-specific exposure dose of each COPC was calcu lated using a food chain uptake mode l 

consistent with EPA Region IV guidance (EPA, 1995). This algorithm accounts for exposure via 

incidental ingestion of contaminated soii , ingestion of plants grown in contaminated soil , and 

ingest ion of lower trophic level animals associated with contam ination . The exposure equation 

for so il is as fo ll ows: 

where: 

EDsoil 

Cs 
SP 

CF 

Ip 

BAF 

Ia 

l s 

SFF 

BW 

EDsoi l = [(Cs x SP x CF x Ip) + (Cs x BAF x Ia)+ (Cs x ls)] x SFF / BW 

Soi l exposure dose for terrestria l receptor (mg/kg/day) 

RME concentration in soil (mg/kg) 

Soi I-to-plant uptake factor (unit less) 

Plant wet-weight-to-dry-weight conversion factor (unitless) = 0.2 (used for SP 

values based on plant dry we ight) 

Receptor-specific ingestion rate of plant material (kg/day) 

Constituent-specific bioaccumulation facto r (unit less) 

Receptor-specific ingestion rate of animal material (kg/day) 

Receptor-specific ingestion rate of soi l (kg/day) 

S ite foraging factor (unitless) = I (see explanat ion below) 

Body weight (kg) 

In evaluating the potential for a contaminant to pose eco log ical risk , it is important to consider 

its propensity for bioaccumulation even •though its concentration in an environmental medium 

may be below toxic leve ls. Therefore, a ll 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 , 

soi l, and/or sediment. It is quantified by the calcu lation of a bioaccumulation factor (BAF). 
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TABLE F-11 
WILDLIFE INTAKE FACTORS 

SEAD-63 EE/CA 
Seneca Army Depot Activity 

Dietary Intake Breakdown lJI 

Receptor Body Trophic Foraging Plant Animal Soil Surface Water 

Weight (kg) <
3

> Leve1<1
> Factor<2

> 
(kg/day) (kg/day) (kg/day) (L/day) 

Seneca Army Depot Ip la Is lw 
SEAD-63 
Deer Mouse <3> 0.020 3 1 0.00216 0.00216 0.000088 --
Short-tailed Shrew <3l 0.015 3 1 0.00048 0.00852 0.00330 
American Robin <

3
> 0.077 3 0.583 0.03658 0.04656 0.00965 0.0106 

Mourning Dove <3> 0.157 2 0.1204 0.00931 0.00164 0.00125 

(1) Trophic level : organisms are assigned to trophic levels of 1 (producer) , 2 (herbivore), 3 (1st order carn ivore), and 4 (top 
carnivore) within the food web. 

(2) Foraging factor: adjustment factor (from Oto 1) based upon an organism's total time of exposure to unit-based contaminants. 
Foraging factor iricludes consideration of foraging range and period of occupancy in an area . If the foraging range is smaller 
than the identified size of the SEAD (~ 3.44 acres) , a factor of 1 is applied. If the species is only present in an area during 
part of the year a seasonal occupancy factor is applied. Based on information provided in Wildlife Exposure Factors 
Handbook US EPA 1993 and 1997. 
Deer Mouse is a year round resident; Home range = less than 1 acre 
Deer Mouse SFF = (3.44 acre I 1 acre home range mouse) or 1 x ( 12 months/ 12 months/year) = 1.0 
Short-tailed shrew is a year round resident; Home range = less than 1 acre 
Deer Mouse SFF = (3.44 acre / 1 acre home range mouse) or 1 x (12 months/ 12 months/year)= 1.0 
American Robin in New York mid-April through early November (7 months); Home range = 1.1 acres. SFF = 1 x 7/12 = .583 
American Robin SFF = (3.44 acre / 1 acre home range robin) or 1 x (7 months/ 12 months/year) = 0.583 
Mourning Dove in New York all year (12 months); Home range= 28.6 acres 
Mourning Dove SFF = (3.44 acre / 28.6 acre home range dove) X (12 months /12 months)= 0.1204 

(3) Deer Mouse body weight and plant matter, animal matter, and surface water ingestion rates from Wildlife Exposure Factors 
Handbook USEPA 1993 and USEPA 1997; soil intake rate based on Beyer et al. (1994) . 

--

Short-tail Shrew body weight and plant matter, animal matter, and surface water ingestion rates from Wildlife Exposure Factors 
Handbook USEPA 1993 and USEPA 1997. 

American Robin body weight and plant matter, animal matter, and surface water ingestion rates from Wildlife Exposure 
Factors Handbook USEPA 1993 and USEPA 1997; soil intake rate (Le., 10.4%) based on American woodcock in Beyer et al. (1994). 
Mourning Dove body weight and plant matter and animal matter ingestion rates based on northern bobwhite in USEPA 

(1998); soil intake rate (i.e., 10.4%) based on American woodcock in Beyer et al. (1994). 
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B ioconcentrat ion is a com ponent of bioaccumul at ion, account ing only fo r the process of uptake 

fro m the surrounding medium (usua lly water). It is quant ified by the ca lculat ion of a 

bioconcentrat ion factor (BCF). Both BAFs and BCFs are proporti ona lity constants re lat ing th e 

concentrat ion of a contaminant in the ti ssues of an organism to the concentration in the 

surrounding environm ent (Amdur et a l. , 1991 ; EPA, 1989). 

Bioaccumulation and bi oconcentrati on may be a signifi cant component of exposure to COPCs 

fo r the terrestri a l receptors. For the spec ies considered in this ERA (i.e. , deer mouse, short-ta iled 

shrew, Ameri can robin. and mourning dive), bioaccumulati on was eva luated by means of 

contaminant- spec ifi c so il -to-plant uptake fac tors and BAFs. The so il-to-pl ant uptake facto rs 

were obta ined fro m N RC ( 1992) fo r meta ls and for organi c compound s by us ing a regress ion 

equ ation from Trav is and Arm s ( 1988) . The latter is based on the contaminant-spec ific 

octa nol/water pa1t it ion coeffic ient ( log K0 w)- BAFs were obtai ned from the sc ient ific li terature. 

Factors refl ect ing accumul ati on of COPCs in ea1t hworms were preferenti a lly se lected, based on 

the feeding habi ts of the deer mouse, shrew and robin. Table F-12 shows va lues fo r so il-to

plant uptake factors and BAFs. 

F.6.3 .4 Effects Assessment 

The effects assessment defin es and eva luates the potentia l eco logica l response to eco logica l 

CO PCs in terms of the se lected assessment and measurement endpo ints. The effects assessment 

fo r so il exposure inc ludes the derivat ion of tox ic ity reference va lues (TRYs) that are the bas is of 

the compari son. Section F.6.4 uses the resul ts of the toxic ity assessment to identi fy eco logica l 

COCs and characteri ze ecolog ica l risk. 

For so il , the methodo logy fo r assess ing the potentia lly toxic effects of CO PCs was based on the 

deri vation of a TRY fo r each COPC. T he TRYs were derived to represent reasonable est imates 

of the constituent concentrati ons that, if exceeded, may produce tox ic ity effects in eco logica l 

receptors exposed to so il. Idea lly, TRY va lues would be based on s ite-spec ific tox ic ity data. 

However, in the absence of s ite-spec ific data, toxicity data fro m th e li te rature were used by 

establi shin g data se lecti on cri te ri a such that T RYs would be as re levant as poss ibl e to assessment 

endpoi nts fo r thi s s ite. Furtherm ore, the conservativeness of the TRYs was reinfo rced by us ing 

the lowest ava il able, appropriate toxicity va lues and modi fy ing them by uncertainty factors w hen 

necessary . The derivati on of TRYs fo r so il is shown in Table F-13 fo r mammal s and Table F-

14 fo r birds. 

The tox ici ty benchm arks used as effects th resho lds fo r the eva luati on of the assessment endpoin t 

(ma intenance of hea lthy populat ions of sma ll mamm als) are based on NOAELs fo r test 

organi sms (Sample et a l. , 1996) . The NOAEL (no observed adverse effect leve l) is the hi ghest 
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Ta bl e F-12 

ENVIRONMENTAL FATE AND TRANSPORT PROPERTIES 
FOR CHEMICALS OF POTENTIAL CONCERN 

Action Memorandum/EE/CA• SEAD-63 
Seneca Army Depot Activity 

So il to Plant Tran sfer Factors (STP) Trophic Leve l 2 BA F (inve rteb rates) 

Constituent logKow I' I STPI21 I Source BAF 

Volatile Organics 
Acetone -0.24 5.33E+01 Travis & Arms 1988 3.90E-01 
Benzene 2.11 2.34E+00 Travis & Arms 1988 2.45E+01 
Methyl ethyl ketone 0.26 2.74E+01 Travis & Arms 1988 9.60E-01 
Toluene 2.5 1.39E+00 Travis & Arms 1988 7.24E+01 
Total Xylenes 3.18 5.62E-01 Travis & Arms 1988 6.00E+00 

Semivolatile Organ ics 
Benzo(a)anlhracene 5.9 1.51E-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(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 
Di benz( a, h )anthracen e 6.36 8.16E-03 Travis & Arms 1988 3.68E-01 
Fluoranthene 5.22 3.72E-02 Travis & Arms 1988 7.92E-01 
Fluorene 4.12 1.61E-01 Travis & Arms 1988 3.42E-01 
lndeno(1.2.3-cd)pyrene 7.7 1.37E-03 Travis & Arms 1988 4.19E-01 
2-Melhylnaphlhalene 4.11 1.63E-01 Travis & Arms 1988 3.42E-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 

Semi-volatiles 
bis(2-Elhyl hexyl)phlhalate 4 .2 5.10E-03 USEPA 1994 1.20E+01 
Bulylbenzylphlhalale 4.78 5.60E-02 Calculated 1.00E+00 
Carbazole 1 1.00E+00 Default 1.15E+02 
Dibenzofuran 4.17 1.51E-01 Travis & Arms 1988 1.00E+00 
Diethyl phlhalale 3 7.14E-01 Travis & Arms 1988 1.17E+00 
Di-n-butylphlhalale 4.31 1.25E-01 Travis & Arms 1988 1.25E+00 
Di-n-octylphthalate 9.2 1.60E-04 USEPA 1994 4.90E+03 
Phenol 1.48 5.40E+00 Travis & Arms 1988 1.00E+00 

Pesticides 
4.4'-DDD 5.99 1.34E-02 Travis & Arms 1988 1.00E-01 
4.4'-DDE 5.766 1.80E-02 Travis & Arms 1988 2.50E-02 
4.4'-DDT 5.9 1.00E-02 USEPA 1994 1.00E-01 
Endosulfan I 3.55 3.44E-01 Travis & Arms 1988 2.50E-01 
Endosulfan sulfate 3.66 2.97E -01 Travis & Arms 1988 2.50E-01 
Endrin ketone 5.06 2.20E-02 USEPA 1995 1.80E-01 

Metals 
Cadmium NA 5.50E-01 NRC 1992 2.15E-02 
Sodium NA 1.00E+00 Default 1.00E+00 

Notes: 

(1) Logari1hmic value of octono1-water panit1on coefficient LogKow source · Montgomery. J H and L.M. Welkom Grot111dwater Chemicafs Desk Reference . 1989 

(2) Soil to plant upl ake factor F or organic chemicals withouI reponed STP values . the STP was esltmated from the Kow as follows 

logSTP = 1 588 - 0 .578 x togKow (Travis and Arms 1988) 

(3) This table includes STP and BAF factor in format ion available from Parsons ES-Tampa current database (8/99). 

(4) BAF = Bioaccumulation factor. 

(5) For chemicals without reported STP or BAF values . surrogate or default values were ass igned based on bes1 professional judgement 

ROD_713 .XLS\factors 

I Source 

Sample el al.. 1996 
Sample el al. . 1996 
Sample el al. . 1996 
Sample el al., 1996 
ATSDR 1990 

Beyer 1990 
Beyer 1990 
Beyer 1990 
Beyer 1990 
Beyer 1990 
Beyer 1990 
Beyer 1990 
Beyer 1990 
Beyer 1990 
Beyer 1990 (SAP as surrogate) 
Beyer 1990 (SAP as surrogate) 
Beyer 1990 
Beyer 1990 

USEPA 1994 
Default 
AQUIRE 1997 
Default 
AQUIRE 1997 
USEPA 1994 (BEHP as surrogate) 
USEPA 1994 
Default 

USEPA 1994 (DDT as surrogate) 
Menzie et al. . 1992 
USEPA 1994 
Menzie et al. , 1992 
Menzie et al. , 1992 
USEPA 1994 (endrin as surrogate) 

Ash and Lee. 1980 
Default 
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Test 
Constituent Organism 

Volatile Organics 
Acetone rat 

Benzene mouse 

Methyl ethyl ketone rat 

Toluene mouse 

Total Xylenes mouse 

PAHs 
Benzo(a)anthracene mouse 

Benzo(a)pyrene mouse 

Benzo(b)fluoranthene mouse 

Benzo(k)fluoranthene mouse 

Chrysene mouse 

Dibenz(a,h)anthracene mouse 

Fluoranthene mouse 

Fluorene mouse 

lndeno(1,2,3-cd)pyrene mouse 

2-Methylnaphthalene mouse 

Naphthalene mouse 

Phenanthrene mouse 

ROD_7 13.XLS\NOAEL 

Table F-13 
NOAEL TOXICITY REFERENCE VALUES - MAMMALS 

Decision Document - Mini Risk Assessment 
Seneca Army Depot Activity 

Effect Dose 
Endpoint/Duration/Effect Source (mg/kg/day) 

NOAEL, gavage, 90-day, liver and kidney Sample et al. 1996 100 
damage 
LOAEL, oral gavage, days 6-12 gestation crit. Sample et al. 1996 263.6 
lifestage, reproduction 
NOAEL, water, 2 generations, reproduction Sample et al. 1996 1771 

LOAEL, gavage, day 6-12 gestation crit. Sample et al. 1996 260 
lifestage, reproduction 
NOAEL, gavage, day 6-15 gestation crit. Sample et al. 1996 2.1 
lifestage , reproduction 

LOAEL, oral intubation, gestation days 7-16 Sample et al. 1996 10 
crit. lifestage, reproduction (benzo(a)pyrene 
used as surrogate) 
LOAEL, oral intubation, gestation days 7-16 Sample et al. 1996 10 
crit. lifestage, reproduction 
LOAEL, oral intubation, gestation days 7-16 Sample et al. 1996 10 
crit. lifestage, reproduction (benzo(a)pyrene 
used as surrogate) 
LOAEL, oral intubation, gestation days 7-16 Sample et al. 1996 10 
crit. lifestage, reproduction (benzo(a)pyrene 
used as surrogate) 
LOAEL, oral intubation, gestation days 7-16 Sample et al. 1996 10 
crit. lifestage, reproduction (benzo(a)pyrene 
used as surrogate) 
LOAEL, oral intubation, gestation days 7-16 Sample et al. 1996 10 
crit. lifestage, reproduction (benzo(a)pyrene 
used as surrogate) 
LOAEL, oral gavage, 13 wks ., hepatic effects ATSDR 1995 125 

LOAEL, oral gavage, 13 wks., hepatic effects ATSDR 1995 125 

LOAEL, oral intubation, gestation days 7-16 Sample et al. 1996 10 
crit. lifestage, reproduction (benzo(a)pyrene 
used as surrogate) 
LOAEL, diet, 81 wks , respitory (naphthalene ATSDR 1995 71 .6 
used as surrogate) 
LOAEL, diet, 81 wks., respitory ATSDR 1995 71.6 
LOAEL, oral intubation, gestation days 7-16 Sample et al. 1996 10 
crit. lifestage, reproduction (benzo(a)pyrene 
used as surrogate) 

Endpoint Study Total TRV(2I 
CF(1I Duration CF(1I CF(1I (mg/kg/day) 

1 10 10 10 

10 1 10 26.36 

10 1 10 177.1 

10 1 10 26 

1 1 1 2.1 

10 1 10 1 

10 1 10 1 

10 1 10 1 

10 1 10 1 

10 1 10 1 

10 1 10 1 

10 10 100 1.25 

10 10 100 1.25 

10 1 10 1 

10 1 10 7.16 

10 1 10 7.16 
10 1 10 1 
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Test 

Table F-13 
NOAEL TOXICITY REFERENCE VALUES - MAMMALS 

Decision Document - Mini Risk Assessment 

Seneca Army Depot Activity 

Effect Dose Endpoint Study Total TRV(2l 

Constituent Organism Endpoint/Duration/Effect Source (mg/kg/day) CF(1l Duration CF(1l CFPl (mg/kg/day) 

Pyrene mouse LOAEL, oral intubation, gestation days 7-16 Sample et al. 1996 
crit . lifestage, reproduction (benzo(a)pyrene 
used as surrogate) 

Semi-volatiles 
bis(2-ethylhexyl)phthalate mouse NOAEL, diet, 105 days crit. lifestage, Sample et al. 1996 

reproduction 
rat NOAEL, diet, 6 months, reproduction , liver IRIS, 1999 

Butlybenzylphthalate weight, blood chemistry 
Carbazole rat LD50, oral 
Dibenzofuran mammal No data available 
Diethylphthalate mouse NOAEL, diet, 105 day crit. lifestage, Sample et al. 1996 

reproduction 
Di-n-butylphthalate mouse NOAEL, diet, 105 days crit . lifestage, Sample et al. 1996 

reproduction 
Di-n-octylphthalate mouse .. NOAEL, diet, 105 days crit . lifestage, Sample et al. 1996 

reproduction (BEHP as surrogate) 
Phenol No data available 
Pesticides/PCBs 
4,4'-DDD rat NOAEL, diet, 2 year crit. lifestage, reproduction Sample et al. 1996 

(DDT used as surrogate) 
4,4'-DDE rat NOAEL, diet, 2 year crit. lifestage, reproduction Sample et al. 1996 

(DDT used as surrogate) 
4,4 '-DDT rat NOAEL, diet, 2 year crit. lifestage, reproduction Sample et al. 1996 

Endosulfan I mouse NOAEL, diet, 78-week, renal effects ATSDR 1990e 
Endosulfan sulfate mouse Used endosulfan as surrogate 
Endrin ketone mouse LOAEL, diet, 120-day, reproduction (Endrin) 

Metals 
Cadmium rat NOAEL, gavage, 6 weeks mating and Sample et al. 1996 

gestation crit. lifestage, reproduction 
Sodium No data available 

Notes: 
(1) CF = conversion factor. Conversion factors - endpoint (non-NOAEL = 10) and study duration (non-chronic = 10) 
(2) The toxicity reference value was derived by dividing the effect dose by the total conversion factor. 
(3) This table includes TRV factor information available from Parsons ES-Tampa current database (8/99) . 

10 10 1 10 

18.33 1 1 1 

159 1 1 1 

500 10 10 100 
--

4583 1 1 1 

550 1 1 1 

18.33 1 1 1 

--

0.8 1 1 1 

0.8 1 1 1 

0.8 1 1 1 

0.5 1 1 1 
2.5 10 1 10 

0.92 10 1 10 

1 1 1 1 

--

(4) V = Volatile (MW<200, H>1 E-05) ; SV = Semi-Volatile; PAH = Polynuclear Aromatic Hydrocarbon; PES = Pesticide; PCB= Polychlorinated Biphenyl ; ING= Inorganic 

(5) Mammals: acute= <90days, subchronic = 90days - 1 yr, chronic= >1 yr. Birds: acute= <18days, subchronic = 18days - 1 0wks, chronic= >1 0wks. Source: Sample et al. 1996 
If the study is during a critical life stage (gestation or development) , the study may be considered a chronic exposure. 

(6) The product of the appropriate uncertainty factors from each uncertainty category becomes the total uncertainty factor applied to develop the constituent-specific TRV. 

1 

18.33 

159 

5 
no data 
4583 

550 

18.33 

no data 

0.8 

0.8 

0.8 

0.5 
0.25 

0.092 

1 

no data 
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SEJ\D 63 RI . .,r endix 11 
Revision: 0 

Date: Julv 2000 TABLE F-1-t 
NOA EL Toxicity Reference Values - Soil Receptors (Birds) 

SEAD 63 
Scnec,1 J\rmy Depot Activity 

Study 

Constituent Test Organism Endpoint/Duration/ Effect Source 
Effc:ct Dose I Endpoint I Duration I Total I TR\1

2 

(mg/kg/day) CF1 CF1 C: F1 (mg/kg/day) 

Volatiles ------~--------,c------
/\ cd onc Jap:inese quail INOAl'I ,, 14-day o ld. di et. 5 days, surviv:il 

1---------f------+-----
l,enzene No dat a avail able 

Hill and Camardese 

19X6 

(,.1 ill, I () _, 

~ -

10 ] () 

---- ----------· -- -· - ·--- -·- _ .J... _____ _,___ ____ ,_ __ 

Methyl ethyl ke tone No data ava ilable_ ___ __ ________ __ _ _ _ 
--l-

Toluene No data avai lable 

6. I0E+02 

--- ---
----- -~·-

Total Xylenes Jap,mcsc quail INOAE L. I 4-day o ld chi cks. di et. 5 days. surv ival 1-1 i II and Camardese 

19XG 

3.06E+ tl 3 10 1 0 1-· j OGE t-02-

1---------------'--------~------- --- - - -- ------- - ----~----~----~----~-
.Pi\lls 
1
Ben7.o(a)anthraccnc mallard LO AE L. diet. 7 month".: physio logical (!1"0ed PAHs used as su,rnga~: l __ E isler 19X7 _ 2. XSE+tl2 1 () 1 ~ 2.8SE1 Ill 

Benzo(a)pyrcne mallard LOAEL. diet. 7 months. physio logical (mixed PAI-ls used as surrogat e) Eisler 19X7 2. XSE 102 10 1 10 

13cnzo(b)ll uoranthenc mallard LOAEL. di et. 7 months. physiological (mixed PAI-ls used as su1Tog;te) - - ~ Eisler 19X 7 --- 2. XSE t-112 10 1 10 

2.X5Elll l 

2.XSEHl l 

2. XSE+0 I 13enzo(k)lluoranthenc nwllard LOAEI,. di et. 7 months. physio logical (mixed PAI ls used as surrogat e) Ei sler 19 X7 2. XSE+ 02 10 1 10 

Chrysene mallard LOAEL. diet.h wnths. phys io logical (mi xed PAI Is used as surrogate) - ~--Eisbi 9X7 --~-2.XSE-1~ - 10 I I () 2. XSE I Il l 

Dibenz(a.h)anthracenc mallard LOAEL. diet. 7 months. physio logical (mi xed PAI-ls used as surrogate)___ Eisler 19X7 -- 2. XSE t-02 IO I IO 2.85E I () I 
1 

Fluoranth:_ne mall ard LOA EI ,. diet, 7 months. physio loical (mixed PAJ Is used as sutrngate) E isler 1987 2.85!' Hl2 - I() 1 ~ 2.85E+ 0 I 

Fluorene mallard LOAEI,. di et, 7 months. physiological (mixed PAI ls used as sun-agat e) E isler 19 X7 2. XSE I 02 1 tl 1 10 2.XSE Hll 

lndcno( l. 2,3 -cd)pyrene mallard LOAEL. diet, 7 months. physio log ica l (mixed PAI-ls used assun-ogate) · Eisler 1987 2. XSE+02 ---- 10 1 10 - 2.XSE+0 I 

2-Methylnaphthalene mallard LOAEL. di et. 7 months, physio logical (mixed PAI-ls used as sun-agate) Eisler 19X7 2. XSE+02 10 I IO 2.85E+0 I 

Naphtlwlene mallard LOAEL, d iet. 7 months. physio logical (mixed P AJ-ls used as sun-agat e) E isler 19 X7 2.XSE+ 02 IO 1 IO 2.85E+0 l 

Phenanthrene mallard LO AEL. diet. 7 months, physiological (mixed PAI-ls used as sun-ogatc) ___ 1, islcr 19 X7 2.XSEHl2 10 I 10 2. XS E+0 I 

Pyrenc ma llard LOAEL. diet. 7 months, phys io logical (mixed PAJ Is used as surrogate) Eisler 19X7 2. XSE 102 10 I 10 2. XSE+0I 
I- ----

Semi-n,latilcs ,__ -------~------~------------------------------,----------.---::,-,---,----,------.----,--,---
l,l tlEHl tl 11) fl is(2-cthylhcxyl)phthalatc 

But_yl hcnzyl(lhthalatc 

ICarhazole 

Dibenzofuran 

Diethyl phthalatc 

!2i-n-butylphthalatc __ _ 

Di-n-octylphthalatc 

ringed dove 

red-w inged 

blackbird 

ringed dove 

ringed dove 

ringed dove 

Sam!:!: _:0t~ 1996 NOAEI.,, diet. 4 wks. crit. lifcsta g_:_· _re_,p_r_o_d,_,c_t_io_n _______ ---'---

No data available 

No data avai labl e 

LCS0. di et. I 8 hours. surv ival 

NOAE I.. diet. -l wks. crit. lifcsla ge. reproducti on (di-n-butyl-phthalatc used 

as sun-ogate) 

NOAE L. di et. 4 wks. crit. li fcs tagc. reproducti on 

NOAE L. diet, 4 wks. crit. lifcstagc. reproducti on (D i-n-huty lphthalatc as 

Schafer cl al. 19X3. 

Sample et al. 1996 

Sample ct al. I CJ9G 

Sample ct al. 1996 

Ill 

2. 18F.+0 J 10 10 100 

I.I 0E-01 10 10 

1. l 0E-tl l 10 10 

1.ltW-0 1 10 10 

1.I 0E-0 1 

2. 18E-0 l 

1.I0E-02 

1.1 0E-tl2 

1.I0 E-02 

1------------t----------i-su_rr_ ogc..a_le_,_·) __________________________ -+------------4-------+------+----+----+--------1 
No data available Phenol 

s6~ bi rd I .xis / NO/\ EL 



TABLE F-14 
NOA EL Toxicity Reference Values - Soil Receptors (Birds) 

SEAD 63 
Seneca Anny Depot Activity 

Constituent Test Organism Endpoint/Duration/Effect Source 

Pesticides --
-1.-1 '-DDD __ Japanese quail NOAEL. di et. IO w:_ek. ,::product ion (D[)T ""_'.'d as ~mJ_gal :2_ __ - ~ '~ le cl al. 1992_ 
4.4'-!)}_)E Japanese quail NOAEL.. diet. 12 wks. re1~oduct.i o~. li ver effects __ _ Sanmlc ct al. 1996 --

Effect Dose 
(mg/kg/day) 

5.GIIE-0 1 --
5.GIIE-01 

5.GllE-lll 

SF:AD 6J RI . , ,pend ix 1-1 

Revision: 0 

Date: July 2000 

Study 

Endpoint I Duration 

CF1 CF1 

Total 

CF1 

TRV2 

(mg/kg/day) 

I I I) I ll 5.60E-ll2 
I JO _ I_() __ - 56111~!3._ 

~.-1'-DDT Japanese quail NOA EL, di et. IO week. reprodu:'~ion __ 

Enclosu!f:111 I gray partridge NOAE L.. di et. 4 wks erit. lilcstage. reproduction (cndosulfon as su1Togatc) 

Sample cl al. I 996 

Sample cl al. 1996 I .0llE+0 I 

1 IO Ill _ 5.G0E-02 

-+-- 1 IO Ill 1. llllE+00 

Endosulfon sulfate 
·-·-----

gray partridge INOAEL. diet . -I wks crit. lilestagc. reproducti on (cndosulfon as su1Togatc) Sample ct al. 1996 
__ ,_ ----+-------+-----+--- !------

l .llllF+0 ! 10 Ill 1.ll0E+ 00 

IEndrin ketone mall ard INOJ\EI '• di et. ~ n~~-cril. li lcstage. reproducti on (endrin as SUtTOgalc) __ L Sample ct al. I ')% L --tlllE-01 J I I I 
------- ---1-------

:S. OOF-11 1 

Metals 
Cad~1iu111 I mall ard INOAEL. di~t. 90 cl:~ys. rcprod~tct ion 

Socl 111111________ No data avm lable 
-==- [ Samp~~i~ !9~6ES~l- I 1 I I [ -1 - , _~ -ISE...::_1~ -

I CF convers ion factor. .. 
2 The to:--: icity rcfcn;ncc value v,,1as derived by div iding th L: cffcd. dos1,; hy th t,; total conversion foctor. 

,6:; hinl I .xis / NO AEI , 
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expos ure 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 popu lation size (Suter et al., 1994) or Lowest Observed Effects 

Concentrations. 

For the terrestrial receptor, the order of taxonomic preference when choosing TRVs was data 

from studies us ing (I) native small mammal 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 va lues were not availab le, LOAELs for were used, as available. Values based on 

chronic studies were preferred . Studies were considered to provide chronic toxicity data if 

conducted for a minimum duration of I yea r in mammals. Studies longer than acute but shorter 

than chronic are considered subchronic . Studies shorter than 90 days in mammals were 

considered acute. Studies on developmental effects were considered chronic if conducted during 

a critical gestation period. 

Tile tox ic ity values se lected by thi s approach were modified through the application of 

uncertainty factors , as applicable, to derive a TRY for each COPC. The TRYs represent 

NOAELs with unce1tainty factors incorporated for toxicity information derived from studies 

other than chronic studies and studies on species other than the receptors selected for thi s risk 

assessment. Where only a LOAEL was available, an unce1tainty factor of IO was applied , as 

recommended by EPA Reg ion II , to represent a surrogate NOAEL. In addition, where toxicity 

information for a surrogate contaminant was used. an unce1tainty facto r of IO was app lied. 

Unce1tainty factors were applied by dividing the initial toxicity va lue by the product of the 

necessary unce1tainty factors . Unce1tainty factors are listed in Tables F-13 and F-14 with the 

TRVs deve loped for shallow so il /sediment CO PCs. 

F.6.4 Risk Characterization 

Risk characterization integrates exposure(s) and effect(s) on receptors us ing hazard quot ients 

(HQs) (ratios of exposure and effect concentrations). The resulting data are used to define the 

magnitude of ri sk from ecological CO~Cs at the site 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 CO PCs for a g iven 

exposure group and medium that were identified as likely to pose significant ri sk to receptors 

based on their HQs were classified as ecological chemicals of concern (COCs). Risk assessment 

related uncertainti es are a lso analyzed and discussed . 

October 200 I 
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Estimati on of a COPC' s potential to pose s ignifi cant ri sk to receptors is based on the magnitude 

of the HQ va lue ca lculated for each const ituent, as we ll as other facto rs such as the 

bioaccumulation/biomagnificati on potential , mechanism of toxicity, phys icochemica l 

characteristics, environmental fate , and eco log ica l re levance of each contaminant. The HQ is a 

ratio of the estimated exposure dose (fo r terrestrial receptors) of a constituent to the TRV . 

Generally, a hi gher ratio or quotient indicates a greater like lihood of an effect. Typically, a 

quot ient of 1 is considered the threshold leve l at which effects may occur. The TRVs on w hi ch 

the HQs were based were derived to be conservative and representative of chronic exposures, as 

described prev ious ly in Section F.6.3 .3. 

T he ca lculated HQs were used to assess the potential that tox ico logical effects wi ll occur among 

the site·s receptors . The HQs were compared to HQ guidelines for assess in g the risk posed fro m 

contaminants (Menzie et al.. 1993). T hese guidelines suggest that HQs less than or equa l to 1 

present no probable ri sk; HQs from 1 up to. but less than , l O present a small potential fo r 

environmenta l effects; HQs from l O up to, but less than l 00 present a s ignificant potential for 

eco log ical effects, and HQs greater than l 00 present the hi ghest potential for expected effects. 

The like lihood that a population of deer mice or short-tailed shrews could be s ign ificantly 

impacted by the tox icolog ica l effect(s) produced by a g iven COPC was a maj or factor in the 

subsequent determination ( in Section F.6.3.3) of whether that contaminant should be c lassified 

as a n eco logica l COC. 

Eco logica l ri sk from COPCs was characterized for potentia l future land use at the site. Risks 

from constituents found in so il ava il ab le to terrestria l receptors were assessed quantitative ly. 

Compl ete exposure ca lcul at ions for the site are included in Tables F-15 (mamm als) and F-16 
(birds). The hazard quotients calculated for the site are also summarized in Table F-1 7 
(mammal s) and Table F-18 (bi rd s). Signi fica nt findin gs are summ arized in the sections below. 

October ::WO I 
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TABLE F-15 
CALCULATED SURFACE SOIL/SEDIMENT (0-2' bis) EXPOSURE - MAMMALS 

SEAD-63 
Seneca Army Depot Activity 

Constituent 

Volatiles 
Acetone 
Benzene 
Methyl ethyl ketone 
Toluene 
Total Xylenes 

PAHs 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Chrysene 
Dibenz(a,h)anthracene 
Fluoranthene 
Fluorene 
lndeno(1 ,2,3-cd)pyrene 
2-Methylnaphthalene 
Naphthalene 
Phenanthrene 
Pyrene 

Semi-volatiles 
Bis(2-ethylhexyl)phthalate 
Butylbenzylphthalate 
Carbazole 
Dibenzofuran 
Diethyl phthalate 
Di-n-butylphthalate 
Di-n-octylphthalate 
Phenol 

Pesticides 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Endosulfan I 
Endosulfan sulfate 
Endrin ketone 

Metals 
Cadmium 
Sodium 

1 SP: soil-to-plant uptake factor. 
2 BAF. bioaccumulation factor. 
3 Exposure calculated as 

Max Detected 
Cone. SP1 

(mg/kg) (unitless) 

1.S0E-01 5.33E+01 

2.00E-03 2.34 E+00 

3.S0E-02 2.74E+01 

1.40E-02 1.39E+00 

1.40E-02 5.62E-01 

2.00E+00 1.51E-02 

2.?0E+00 1.02E+00 

3.S0E+00 6.17E-03 

1.90E+00 4.25E-03 

2.20E+00 2.22E-02 

1.20E+00 8.16E-03 

4.30E+00 3.72E-02 

1.10E-01 1.61E-01 

2.50E+00 1.37 E-03 

1.40E-02 1.63E-01 

2.30E-02 4.43E-01 

1.50E+00 1.02E-01 

3.20E+00 4.43E-02 

1.80E+00 5.10E-03 

1.20E-01 5.60E-02 

4.30E-01 1.00E+00 

3.60E-02 1.51 E-01 

9.20E-02 7.14 E-01 

1.20E-01 1.25E-01 

1.90E-02 1.60E-04 

9.30E-02 5.40E+00 

3.90E-03 1.34 E-02 

9.20E-03 1.80 E-02 

8.30E-03 1.00E-02 

7.50E-03 3.44E-01 

5.20E-03 2.97 E-01 

9.40E-03 2.20E-02 

8.30E-01 5.50E-01 

5.78E+02 1.00E+00 

ED = l(Cs • SP • CF • Ip) + (Cs • BAF • la) + (Cs• Is)) • SFF / BW 

Where . ED = exposure dose 
Cs = maximum or mean concentration in soil (mg/kg) 
CF = plant dry-to-wet-weight conversion factor (0 .2) for inorganics only 
SP = soil-to-plant uptake factor for vegetative matter 

BAF2 

(unitless) 

3.90E-01 

2.45E+01 

9.60E-01 

7.24E+01 

6.00E+00 

1.25E-01 

4.S0E+00 

3.20E-01 

2.53E-01 

1.?SE-01 

3.68E-01 

7.92E-01 

3.42E-01 

4.19E-01 

3.42E-01 

3.42E-01 

1.22E-01 

9.20E-02 

1.20E+01 

1.00E+00 

1.15E+02 

1.00E+00 

1.17E+00 

1.25E+00 

4.90E+03 

1.00E+00 

1.00E-01 

2.S0E-02 

1.00E-01 

2.S0E-01 

2.50E-01 

1.B0E-01 

2.15E-02 

1.00E+00 

Ip= plant-matter intake rate; Mouse= 0.00216 kg /day , Shrew = 0.000477 kg/day. 

BAF = invertebrate bioaccumulation factor (unilless) 
la = animal-matter intake rate : Mouse= 0.00216 kg/day. Shrew= 0.008523 kg /day. 
Is = incidental soil intake rate : Mouse= 0.000088 kg/day, Shrew = 0 kg /day. 
SFF = site foraging factor= 1 
BW = body weight: Mouse = 0.02 kg . Shrew = 0.015 kg 

Deer Mouse Max Shrew Max 

Exposure3 Exposure3 

(mg/kg/day) (mg/kg/day) 

8.?0E-01 2.87E-01 

5.81 E-03 2.80E-02 

1.0?E-01 4.96E-02 

1.12E-01 5.??E-01 

9.98E-03 4.8~~-02 

·-
3.91 E-02 1.43E-01 

1.62E+00 6.99 E+00 

1.39 E-01 6.37 E-01 

6.11 E-02 2.73 E-01 

5.65E-02 2.20E-01 

5.40E-02 2.51 E-01 

4.04 E-01 1.94E+00 

6.46E-03 2.19E-02 

1.25E-01 5.95E-01 

8.25E-04 2.79E-03 

2.0SE-03 4.79E-03 

4.29E-02 1.09E-01 

6.12E-02 172_~-01 

·-
2.34E+00 1.23E+01 

1.42E-02 6.84E-02 

5.39E+00 2.81 E+01 

4.63E-03 2.06E-02 

1.91 E-02 6.33E-02 

1.83E-02 8.S?E-02 

1.01E+01 5.29E+01 

6.47E-02 6 8~~-02 

-· 
6.49E-05 2.23E-04 

8.32E-05 1.36E-04 

1.35E-04 4.74E-04 

5.14E-04 1.15E-03 

3.30E-04 7.88 E-04 

2.46E-04 9.68E-04 

--
1.54 E-02 1.30E-02 

7.75E+01 3.32E+02 



TABLE F-16 
CA LUCU LATED SU RFACE SOIL/SEDIM ENT (0-2' bis) EXPOSU RE - BIRDS 

SEAD63 
Seneca Army Depot Activity 

Constituent 

Volatiles 
Acetone 
Benzene 
Methyl ethyl ketone 
Toluene 
Total Xy lenes 

PAHs 
Benzo( a)anth racene 
Benzo(a)pyrene 
Benzo(b )fluoranthene 
Benzo(k)flu oranthene 
Chrysene 
Dibenz( a.h )anthracene 
Fl uoranthene 
Fluorene 
Indeno( I .2.3 -cd)pyrene 
2-Methylnaphthalene 

Naphthalene 
Phenanthrene 
Pyrene 

Semi-volatiles 
Bis(2-eth y I hex y I )ph th al ate 
Buty lbenzy lphtha late 
Carbazole 
Dibenzofuran 
Diethyl phthalate 
Di-n-buty lphtha late 
Di-n-octy lphthala te 
Phenol 

Pesticides 
4.4' -DDD 
4.4'-DDE 
4.4'-DDT 
Endosul fan 1 
Endosul fan su lfa te 
Endrin ketone 

Meta ls 
Cadmium 
Sod ium 

I SP: soil -10-plant uptake factor. 

2 BAF: bioaccumul ation fact or. 
3 Exposure calcu lated as 

Max Detected SP1 

Cone. (mg/kg) (unitless) 

1.50E-OI 5.33E+OI 
2 OOE-03 2.34E+OO 
3.SOE-02 2.74E+OI 
l .40E-02 1.39E+OO 
I .40E-02 5.62E-01 

2.00E+OO I.SIE-02 
2.70E+OO 102E+OO 
3.50E+OO 6.17E-03 
l.90E 00 4.25E-03 
2.20E+OO 2.22E-02 
1.20E+OO 8 16E-03 
4.30E+OO 3.72E-02 
1.IOE-01 I 61 E-01 

2.50E+OO l.37E-03 
l.40E-02 l.63E-OI 

2.30E-02 4.43E-OI 
I .50E+OO l.02 E-OI 
3.20E+OO 4 43E-02 

1.SOE+OO 5. IOE-03 
l.20E-OI 5.60E-02 
4.30E-OI I .OOE 00 
3.60E-02 I SIE-01 
9.20E-02 7 14E-OI 
120E-0 1 l.25E-OI 
l.90E-02 I 60E-O-l 
9.30E-02 5 40E+OO 

3.90E-03 I .3.JE-02 
9.20E-03 I .80E-02 
8.30E-03 1.00E-02 
7.50E-03 3.44E-0 1 
5.20E-03 2.97E-OI 
9.40E-03 2.20E-02 

8.30E-OI 5.50E-OI 
5.78E+02 1.00E+OO 

. 

ED = [(Cs• SP• CF' Ip)+ (Cs• BAF • la)+ (Cs• ls )] • SFF I BW 

\Vhere. EU = exposure dose 
Cs = maxi mum or mean conccn lrat ion in soil (mg/kg) 
CF = plant dry-to-wet-weight conversion factor (0.2) for inorgani cs only 
SP = soil -to-plant uptake factor for ,·cgetati\'e ma11er 

Ip = pla111-ma11er intake rate: Robin = 0.0366 kg day. Dove = 0 00931 kg/day. 
BAF = invenebrate bioaccumulation factor (unitless) 

BAF2 

(unitless) 

3.90E-OI 
2.45E+OI 
9.60E-OI 
7.24E+O I 
6.00E+OO 

125E-OI 
4.50E+OO 
3.20E-OI 
2.53E-01 
l.75E-01 
3.68E-01 
7.92E-OI 
3.42E-OI 
4.19E-OI 
3.42E-OI 

3.42E-0 1 
l .22E-OI 
9.20E-02 

1.20E+O I 
1.00E+OO 
l.15E+02 
I.OOE+OO 
l.17E+02 
125E-OI 
4.90E+03 
1.00E+OO 

I.OOE-01 
2.50E-02 
1.00E-01 
2.50E-01 
2.SOE-0 1 
I.SOE-OJ 

2.15E-02 
!.OOE+OO 

la = ani mal -matter intake ra1e; Robin = 0.0466 kg/day. DoYe = 0.00 I 6-1 kg 'clay 
Is = incidental soil intake ra te: Robin = 0.00965 kg/day. Dove = 0.00125 kg1day. 

SFF = Robin = 0.583. Dove = 0 120 
8\\1 = body wcighi: Robin = 0.077 kg. Do,·e = 0.157 kg 

s63_b ird I .~Is / ss 

Robin Max 

Exposure3 

(mg/kg/day) 

2.25E+OO 
I .87E-02 
2.SOE-0 1 
3.64E-OI 
3.28E-02 

2.43E-OI 
5.24E+OO 
6.56E-0 1 
3. IOE-0 1 
3. IOE-01 
2.46E-OI 
I .56E+OO 
2.62E-02 
5.53E-01 
3.34E-03 

7.27E-03 
2.17E-01 
3.77E-01 

7.75E+OO 
5.29E-02 
l.76E+OI 
I .68E-02 

3.82E+OO 
I .82E-02 

3.28E+OI 

17~~-01 

4.37E-04 
7.99E-04 
9.22E-04 
1.92E-03 
I .27E-03 
I .34E-03 

9.22E-02 
2.78E+02 

Dove Max 

Exposure J 

(mg/kg/day) 

5.83E-02 
1. IOE-04 
7.1 SE-03 
1.52E-03 
2.66E-04 

l.53E-02 
5.SOE-02 
2.75E-02 
I .47E-02 
l.7 1E-02 
9.51 E-03 
3.73E-02 
9.SSE-04 
I .98E-02 
l .26E-04 

2.53E-04 
l .24E-02 
2.51 E-02 

4 06E-02 
I .09E-03 
6.86E-02 
3.SOE-04 
I .47E-02 
1.0 IE-03 
1.17E-O I 

4 3~~-03 

2.97E-05 
6.96E-05 
6.31 E-05 
7.63E-05 
5.1 IE-05 
7.32E-05 

6.82E-03 
5.83E+OO 



TABLE F-17 
CALCULATED SURFACE SOIL/SEDIMENT HAZARD QUOTIENTS - MAMMALS 

SEAD-63 
Seneca Army Depot Activity 

Deer Mouse Short-tailed Shrew 
Exposure Exposure Toxicity Reference Deer Mouse 

Constituent (mg/kg/day) 
1 

(mg/kg/day) 
1 

Value (mg/kg/day)
2 

Hazard Quotient
3 

Volatiles 
Acetone 8.70E-01 2.87E-01 1.00E+01 0.09 

Benzene 5.81 E-03 2.80E-02 2.64E+01 0.00 
Methyl ethyl ketone 1.07E-01 4.96E-02 1.77E+02 0.00 
Toluene 1.12E-01 5.77E-01 2.60E+01 0.00 
Total Xylenes 9.98E-03 4.80E-02 2.10E+OO 0.00 

PAHs 
Benzo(a)anthracene 3. 91E-02 1.43E-01 1.00E+OO 0.04 
Benzo(a)pyrene 1.62E+OO 6.99E+OO 1.00E+OO 1.62 
Benzo(b )fluoranthene ·l .39E-01 6.37E-01 1.00E+OO 0.14 
Benzo(k)fluoranthene 6. 11 E-02 2.73E-01 1.00E+OO 0.06 
Chrysene 5.65E-02 2.20E-01 1.00E+OO 0.06 
Dibenz(a ,h)anthracene 5.40E-02 2.51 E-01 1.00E+OO 0.05 
Fluoranthene 4.04E-01 1.94E+OO 1.25E+OO 0.32 
Fluorene 6.46E-03 2. 19E-02 1.25E+OO 0.01 
lndeno(1 ,2,3-cd)pyrene 1.25E-01 5.95E-01 1.00E+OO 0.12 
2-Methylnaphthalene 8.25E-04 2.79E-03 7. 16E+OO 0 00 
Naphthalene 2 05E-03 4.79E-03 7.16E+OO 0.00 
Phenanthrene 4.29E-02 1.09E-01 1.00E+OO 0.04 
Pyrene 6.12E-02 1.72E-01 1.00E+OO 0.06 

Semi-volatiles 
Bis(2-ethylhexyl)phthalate 2.34E+OO 1.23E+01 1.83E+01 0.13 
Buty lbenzylphthalate 1.42E-02 6. 84E-02 1.59E+02 0 00 
Carbazole 5.39E+OO 2.81E+01 5 OOE+OO 1.08 
Dibenzofuran 4.63E-03 2.06E-02 no data --
Diethyl phthalate 1.91 E-02 6.33E-02 4.58E+03 0 00 
Di-n-butylphthalate 1.83E-02 8.57E-02 5.50E+02 0.00 
Di-n-octylphtha late 1 01E+01 5.29E+01 1.83E+01 0.55 
Phenol 6.47E-02 6. 88E-02 no data --

Pesticides 
4,4'-DDD 6.49E-05 2.23E-04 8.00E-01 0.00 
4,4 '-DDE 8.32E-05 1.36E-04 8.00E-01 0.00 
4,4'-DDT 1.35E-04 4.74E-04 8 OOE-01 0.00 
Endosulfan I 5.14E-04 1.15E-03 5.00E-01 0.00 
Endosulfan sulfate 3. 30E-04 7.88E-04 2.50E-01 0.00 
Endrin ketone 2.46E-04 9.68E-04 9. 20E-02 0 00 

Metals 
Cadmium 1.54E-02 1.30E-G2 1.00E+OO 0.02 

Sodium 7.75E+01 3. 32E+02 no data - -

(1) Receptor exposure from Table 1-15. 

(2) Toxicity reference value from Table A-10. 

(3) Hazard quotient calculated as H Q = exposure rate I toxicity reference value 

with HQ < 1, no effects expected 

1 < HQ =< 10, small potential for effects 

10 < HQ = < 100. potential for greater exposure to result in effects . and 

HQ > 100, highest potential for effects 

ROD_713 XLS ss_hq 

Short-tailed Shrew 

Hazard Quotient
3 

0.03 
0.00 
0.00 
0.02 
0.02 

0.14 
6.99 
0.64 
0.27 
0. 22 
0.25 
1.55 
0.02 
0.60 
0.00 
0.00 
0.11 
0 .17 

0.67 
0.00 
5.62 

--
0.00 
0.00 
2.89 

--

0 00 
0.00 
0.00 
0.00 
0 00 
0.0 1 

0.01 
--



TA BLE F-18 
CALCULATED SURFACE SOI L/SEDIMENT HAZARD QUOTIENTS - BIRDS 

SEAD 63 
Seneca Army Depot Act ivity 

Ro bin 

Rob in Max NOAEL Tox icity NOAELMax 

Ex posure I Dove Max Ex posure I Refe rence Va lue2 Hazard 

Constitu ent (mg/kg/day) (mg/kg/day) (mg/kg/day) Quotient3 

Vo latiles 
Aceto ne 2.25E+OO 5.83£-02 6. IOE+02 000 

Benzene 1.87£-02 I.I OE-04 No data --
Methyl ethyl ketone 2.80£-0 1 7. I 5£-03 No data --
Toluene 3.64£-0 1 1.52£-03 No data --
Total Xy lenes 3.28£-02 2.66£-04 3 06£+02 0.00 

PA I-l s 
Benzo(a)anth racene 2.43£-0 1 1.53£-02 2.85E+O l 0.0 1 

Benzo(a)pyrene 5.24£+00 5.50£-02 2.85E+OI 0. 18 

Benzo(b )nuoranthene 6.56£-0 1 2 75£-02 2.85E+O I 0.02 

Benzo(k)nuoranthene 3. IOE-0 1 I 47£-02 2.85E+O I 0.01 

Chrysene 3. IOE-01 I 71£-02 2.85E+OI 0.01 

Dibenz(a.h )anth racene 2.46£-01 9.5 1 E-03 2.85E+O I 0.01 

Fluoranthene 1.56E+OO 3.73E-02 2.85E+O I 0.05 

Fluorene 2.62£-02 9.88£-04 2.85E+O I 0.00 

lndeno( 1.2.3-cd)pyrene 5.53£-01 1.98£-02 2.85E+O I 0.02 

2-Methylnaphthalene 3.34£-03 1.26£-0-1 2.85E+O I 000 

Nap hthalene 7.27£-03 2.53£-04 2.85E+O I 000 

Phenanthrene 2.17£-0 1 1.24£-02 2.85E+O I 0.0 1 

Pyrene 3.77£-01 2.51 E-02 2.85E+O I 0.0 1 

Semi-volatil es 
Bis(2-ethy I hexy l )phthalate 7.75E+OO 4.06E-02 1.I OE-0 1 70 

Butylbenzylphthalafe 5.29£-02 1.09£-03 No data --
Carbazole I .76E+OI 6.86£-02 No data --
Dibenzofuran I 68£-02 3.50E-04 2.18E-01 0.08 

Diethyl phthalate 3.82E+OO 1.4 7E-02 I.I OE-02 347 

Di-n-butylphthalme 1.82£-02 1.01 E-03 1. IOE-02 1.7 

Di-n-octylphthalate 3.28E+O I I 17£-01 1. IOE-02 2984 

Phenol l.79E-0 1 4.39E-03 No data ----
Pesticides 
4.4'-DDD 4 .37£-0-1 2 .97£-05 5.60£-02 0.0 1 

4.4'-DDE 7.99£-04 6.96£-05 5.60£-02 0.0 1 

4.4'- DDT 9.22£-0-1 6.31 E-05 5.60£-02 0.02 

Endosul fa n I 1.92£-03 7.63£-05 1.00E+OO 0 00 

Endosul fa n su lfate 1.27£-03 5. 11 E-05 1.00E+OO 0.00 

Endrin ketone 1.34£-03 7.32£-05 3.00E-0 1 0.00 

Metals 
Cadmium 9 22£-02 6.82£-03 1.45£+00 0.06 

Sodium 2.78E+02 5.83E+OO No data --

I Receptor exposure from Table H.30. • 
2 NOAEL tox ici ty reference value from Table H.13. 
3 Hazard quotient calculated as HQ = exposure rate / toxicity reference value 

BOLD I: represent s receptor HQ > I. 

s63_bird I .xis I ss-hq 

Dove NOAEL 
Max Haza rd 

Quotient3 

0.00 

--
--
--

0 .00 

0 .00 

000 

000 

000 

000 

000 

0 00 

000 

0.00 

0 .00 

0.00 

000 

0 .00 

0.37 

--

--
0 .00 

1.3 

0 .09 

10.7 

--

0.00 

0.00 

0.00 

0 .00 

000 

000 

0.00 

--



SENECA - SEAD-o.1 FINAL EE/CA 

Mammals 

Deer Mouse Shrew 

Com~ound Hazard Quotient Hazard Quotient 

Benzo(a)pyrene 1.6 7.0 

Carbazole 1.1 5.6 

Fluoranthene 0.3 1.6 

Di-n-octy lphthalate 0.6 2.9 

The hazard quotients ca lculated for the mammalian species are al l ascribed to limited zones of 

shal low soil/sediment contamination as they generally result due to finding elevated 

concentrations of the chemicals in one or more re lated samples. Specifically, the haza rd 

quot ients calculated for Benzo(a)pyrene, Carbazole, and Fluoranthene initiall y result from 

measuring e levated concentrations of each of these species (i.e. , 2,700 ug/ Kg, 430 ug/Kg, and 

4,300 ug/Kg, respectively) at a single location SW /SD63- l 9. Of further note is the fact that the 

second highest concentration measured in any shallow so il/sediment sample for each of these 

compounds is a lso collocated in a sample collected from SW/SD63-l 8. Using the next highest 

measured concentration for each species and repeating the hazard quotient calculation results in 

the indication that concentrations measured for one of the problematic chemicals (i.e. , 

Fluoranthene) is potentia lly acceptable, whi le a reduced hazard quotient is st ill represented by 

the other two chemicals for the shrew. 

If the third highest measured concentrat ion is then used for the remaining two spec ies (i.e. , 540 

ug/Kg for benzo(a)pyrene at SW /SD63-4 and 93 ug/kg for carbazole SW /SD63- I 3 ), the 

computed hazard quotients for the shrew are further reduced to 1.4 and 1.2, respective ly for the 

shrew. Of additional note, is the fact that the continuing high carbazole level is found in the 

location SW /SD63-4 that is down gradient of both SW /SD 63-18 and 19 . The computed hazard 

quotient for a ll three chemicals and the deer mouse are all less than l. 

If the max imum concentrations measured for the benzo(a)pyrene and the carbazo le are set to the 

fourth highest concentration measured (i .e ., 200 ug/Kg and 34 ug/Kg, respect ive ly), the 
• calculated risk posed to the shrew is also eliminated. 

With respect to the hazard quotient recorded for Di-n-octylphthalate, this results due the so le 

sample in which it was detected at a concentration of l 9J ug/Kg. This sample was co llected at 

location SWSD63-3 , which is north of SEAD-63. 
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SENECA • SEAD-6) FI NA L EE/CA 

B irds 

The HQs computed for fo ur phtha late spec ies based on the maximum observed concentration in 

shall ow so il /sediment samples indicate that site contaminants represent a potential threat to the 

American Robin and/or th e Mourning Dove. A summary of thi s data is presented be low: 

Compound 

B is(2-ethy lh exyl)phthalate 

Diethy l phtha late 

Di-n-buty lphthal ate 

D i-n-octylph tha late 

American Robin 

Hazard Quotient 

70 

347 

1.7 

2984 

Mourning Dove 

Hazard Quotient 

0.37 

1.3 

0.09 

10.7 

Bis(2-ethy lhexyl)phth alate was fo und in 17 of27 shall ow so il/sedim ent sampl es co llected fro m 

SEAD-63 . Meas ured concentrati ons ranged fro m a minimum of 8.3 to a maximum of 1,800 

ug/Kg. Based on the indices used fo r the determination fo r the robin, the maximum 

concentrati on that could be measured to ensure that no ri sk was present fo r the robin would be 26 

ug/Kg. Seven of the 17 sampl es that contained Bis2-ethylhexy l)phthalate exhibit concentrat ions 

that were hi gher than thi s leve l. These samp les are a ll genera lly located in the v ic in ity of the 

fo rm er bu ria l area . 

D iethy l phtha late was detected in 9 of 22 shall ow so il/sediment sampl es co llected fro m the area 

of SEAD-63. Measured concentrati ons ranged from a low of 4.7 to a hi gh of92 ug/Kg. A ll of 

the measured concentrat ions would represent a potent ia l threat to the American Robin , w hile any 

concentrat ion in excess of 70 ug/Kg would suggest a potent ia l threat to the Mourning D ove . The 

ident ifi ed D ieth yl phthalate is a ll located in dra inage ditches that surround s the fo rmer buri a l 

area. 

D i-n-buty lphtha late was detected in 7 of the 27 sha ll ow so il/sedim ent sampl es co ll ected fro m the 

area of SEAD-63 . Measured concentrations ranged from a low of 6.5 to a hi gh of 120 ug/Kg. 

The second highest concentrat ion measured in any shall ow so il/sedim ent sampl e was 19 ug/Kg. 

and at thi s concentrat ion the hazard quot ient ca lculated for the robin wou ld drop to 0.28 . Thi s 

suggests that the presumed ri sk assoc iated w ith thi s compound is restri cted to a hotspot that is 

near SW SD63 - l 4 .. 

Di-n-octy lphtha late was detected in I of the 22 sha llow soil /sedim ent sampl es co llected from th e 

area of SEAD-63. The onl y measured concentrat ion fo und fo r thi s com pound was l 9J. T h is 

suggests that the apparent ri sk posed to both the robin and dove is assoc iated w ith a hot spot that 

is located at SWSD63 -3, as is noted above for the mouse and shrew. 
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SENECA· SEAD-63 FINAL EE/CA 

F.6.4.1 Uncertainty 

Unce11ainty 1s inherent in each step of the eco log ical ri sk assessment process. Maj or facto rs 

contribut ing to unce11ainty in this ri sk assessment are di scussed qua litative ly in the fo llowing 

secti ons. 

Chemicals of Potential Concern 

The sampli ng data may not represent th e actua l overa ll di stributi on of contaminat ion at the s ite, 

w hi ch could result in underestim at ion or overestimati on of potentia l risk fro m identi fied 

chemica ls . However, the use of maximum concentrati ons prov ided conservative exposure 

est im ates and it is, th erefore, unli ke ly th at the potenti a l for de leterious leve ls of contaminants has 

been underest im ated. 

Exposure Assessment 

Whil e the potentia l receptor spec ies se lected fo r the s ite are inev itably a limited subset of th e 

tota l li st of.spec ies that may utilize the site, the potenti a l exposure of the spec ies eva luated in thi s 

assessment is considered like ly to be representat ive of the nature and magni tude of the expos ures 

experi enced by those spec ies not d iscussed. 

Ri sk assoc iated w ith in take of contaminants through the terrestria l food cha in was addressed by 

mode ling food chain transfer of chemical resi dues through plants and earthworm s. The degree of 

unce11a inty in the results of th e analys is increases w ith the increas in g di stance of the receptor 

from the base of the food cha in . Intakes from derma l contact w ith and inhalation of 

contaminants were not quantifi ab le fo r eco log ica l receptors. However, thi s does not 

s ignifi cantl y increase the uncerta inty of the estimated intakes because fo r most recepto rs, intakes 

v ia these routes are li ke ly to be minim a l relat ive to intakes v ia ingestion. 

Toxici ty Assessment 

• There is unce11ainty assoc iated w ith the TRVs ca lcul ated fo r thi s ri sk characteri zation becau se 

the tox ic ity data were not site-specifi c. However, the TRVs used were conservative and were 

mod ifi ed by uncerta inty factors w here necessary to increase the applicabil ity of the data to the 

assessment. The HQs ca lculated from these conservati ve TRVs and maximum concentrations 

prov ide confidence that the ri sk assessment y ielded reasonably conservative estim ates of the 

potentia l risk of adverse ecologica l effects on the assessment endpoint. 
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SENECA - SEAD-63 FI NA L EE/CA 

Each COPC was assumed to be hi ghly bioavailable. However, for most chemicals in most 

media, this is an overestimation (Dixon et al. , 1993) that may result in an overestimation of the 

potential for ecological risk. Empirical information on bioavailability of the COPCs was not 

available. No leachability tests in soil or sediment were conducted . No analysis for acid-volatile 

sulfide/simultaneously extracted metals was conducted as a measure of bioavailability in 

sediment. It is possible that some of the contaminants, particularly the metals, may be bound to 

soil or sediment particles and not available for uptake by receptors. This would tend to 

overestimate risk . 

The soil-to-plant uptake equation s and the BAFs include a bioavailability factor; however, these 

data, taken from the sc ientific literature, are not specific to this site and may under- or 

overestimate exposure. For several metals , no quantitative bioavailability data could be found , 

other than an indication from the literature that th e constituent does not significantly 

bioaccumulate. For these metals, a bioaccumulation factor of 1.0 was used in the exposure 

equation. This is likely to overestimate the actual value. 

The potential for toxic effects to be produced in receptor organisms as a result of exposure to 

multiple chemicals in a single medium or in multiple media was not evaluated. Therefore, the 

potential tox ic 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 tox ic effects. 

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, th e 

potential for COPCs to pose risk to th e ecological assessment endpoint. Maximum 

environmental concentrations were used, concentrations were assumed to remain constant over 

time, and the tox icity 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. 

F.6.4.2 Ecological Risk Summah 

COPCs in so il were quantitative ly assessed for ecological risk for future conditions. These 

COPCs include contaminants estimated to have the potential to pose adverse effects to th e 

se lected assessment endpoints. Exposure to these COPCs by representati ve terrestrial receptors 

(deer mouse, American robin , mournin g dove, and short-tailed shrew) was further evaluated to 

determine if any COPCs have a hi gh likelihood of being a ri sk to the receptor population 
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SENECA - SEAD-6-1 FI NA L EE/CA 

ana lyzed fo r thi s ri sk assessment or the ecologica l com muni ty that encompasses the study area . 

A hi erarchy of assessment endpoints was se lected to assess both prox im ate and ultim ate ri sks 

that mi ght be associated w ith site- re lated chemi cal s. The proxim ate assessment endpo int was 

chosen to prov ide protecti on of the populati on levels of vertebrate species that utilize the sites to 

a s ignifi cant extent and that are important as indicators of potent ia l effects on the health of the 

community. Deer mi ce and short-tail ed shrews represent terrestria l ve1tebrate populations at the 

s ites. The American robin and mourning dove represent av ian popul ati ons that usually remain 

c lose to o r on the surface of the so il and come in contact w ith it quite frequently. A lthough toxic 

effects that reduce thi s assessment endpo int popul at ion or the populat ions they represent in the 

imm ediate v ici nity of the site are s igni fica nt to the popul ati ons themselves , they are not 

necessarily s igni ficant to the ultim ate, more impo1tant, assessment endpoint: th e community of 

species that occupies the area surrounding and inc lu d ing the s ite . 

It is thi s ultim ate assessment endpo in t, ma intenance of the hea lth and divers ity of th e natu ra l 

community in the area, that is the most important eco log ica l component to be protected w ith 

regard to th is site. Therefore, any COCs estimated to pose a potenti al fo r adverse effects to 

proximate assessment endpoints would subsequently be eva luated with rega rd to the risk they 

may pose to the ultim ate assessment endpo in t. 

The eco logical sett ing of the s ite is not unique or signi fica nt, as descri bed 111 Section F.6.2.2. 
There are no endangered, threatened, or spec ia l concern spec ies in th e v ic inity that are li ke ly to 

be dependent on or affected by the habi tat at the site. The spec ies that inha bit the s ite are not 

rare in the reg ion and are not generall y cons idered to be of specia l soc ieta l va lue. The habitat in 

the s ite appears to be re lat ive ly low in divers ity and product iv ity. 

In so il s avai labl e to te rrestr ia l receptors (0-2-ft . depth), representat ive of fut ure conditions at the 

s ite, HQs calculated for seven semivolatile organic compounds indicate that potentia l ri sks may 

ex ist fo r se lected mamma lian and av ian spec ies . C loser rev iew of these data indicates th at the 

posed threats may be iso lated to hot spots that required c loser examination dur ing the proposed 

remova l acti on. 
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TABLE A-I 
CALCULATION OF INTAKE AND RISK FROM INHALATION OF DUST IN AMBIENT AIR 

REASONABLE MAXIMUM EXPOSURE (RME)- SEAD-63 

Equation -for lntak·e (~g/kg-day) = ======sc""'A- x=,srRe=xa=;EF xEO~ = -· ~-

BW x AT 
Variables (Assumptions for Each Receptor are Listed at the Bottom): 
CA = Chemical Concentration in Ai r. Calculated from Air EPC Data 
IR = Inhalation Rate 
~F :::: Exposure Frequcn_cy -=--=-

- - -- --
Inhalation Care. Slope Air EPC"' from 

Analyte RID Inhalation Surface Soil 

ED = Exposure Duration 
BW = Bodyweight 
AT = Averaging Ti.!11c 

--
Air [PC" rr-om 

Tot:11 Soils 

EE/CA Mini Risk Assessment 
Seneca Army Depot Activity 

·- Park ~orker 
Intake Hazard Cancer 

_Jmg/kg~YL __ Quotient Risk 

- - --·- - (mg/kg.:_dayl J!!'~g-day)- 1 (mg/m~ -

Volatile OrgAnics 
Acetone NA NA 
2·Bu1anone 2.86E-00I NA 
Benzene 1. 71E-00J 2.7JE-002 J.40E-0 I I 
Toluene l . 14E-00 I NA l.02E-0IO 
Total Xylenes NA NA 2.38E-0 I0 
Semivolatile Organics 
Benzo( a)anthracene NA NA 
Benzo(a)pyrene NA NA 4.08E-0 I0 
Bcnzo(b)0uoranthene NA NA J .57E-0 I0 
Bcnzo(ghi)perylenc NA NA 
Benzo(k)0uoranlhene NA NA J .5~0IO 
bis(2-E1hylhexyl)ph1hala1c NA NA l .06E-008 
Chrysene NA NA J .9 1E-0 I0 
Oibenz(a,h )anthraccne NA NA 
Di•n•butylphthalate NA NA 
Fluoranthene NA NA 6.46E-0 I0 
lndeno( I ,2,3•cd)pyrene NA NA 
Phenanthrenc NA NA 
Pesticides/PCBs 
4.4'-DDD NA NA 
4.4' -DDE NA NA 
4,4 '-DDT NA l .40E-00I 
Metals 
Cadmium NA 6.J0E+OOO 9.52E-009 
Mercury 8.57E-005 NA I.0ZE-009 

·-
Total l:!_:t,zard Quotient and _Cancer Risk: 

Note: Cell s in 1his table were intentionally left blank due to a lack of toxicity data. 
• See Table A•J for calculation of Air EPC. 
NA= Information not available. 

p:\pit\projectslsenecals63eecalmin_risk2\AMBAIR.WK4 

·- J mg/mJ) (~<) __ (Car) - - I- ·- - --

2.J7E-008 
6.81 E-009 
5.92E-0 I0 1.86E-0 12 6.65E-0 ll IE-009 2E-0 14 
l.40E-009 5.59E-012 5E-0 1 I 
2.07E-009 

4.44E-009 
6.66E-009 
5.62E-009 
4.59E-009 
6.36E-009 
2.66E-007 
4.59E-009 
4. 14E-009 
1.29E-008 
9.32E-009 
5.48E-009 
4.59E-009 

2.96E-0 I0 
6.51E-0 I0 
4.88E-0 I0 

J .55E-006 1.86E-0 I0 IE-009 
7.25E-008 5.59E-0I I 7E-007 

----- - - ----
7E-007 IE-009 --- -- -- - ___ ,.._ -- ----

c 11 =--
_ Assum~tions for Park Worker 

EPC Surface Only 
BW = 70 kg 
IR = 8 ml/day 
EF = 175 days/year 
ED = 25 years 
AT(Nc)= 9,125 days 
~ T(Car)= 2~~•ys 

Equation for Hazard Quotient = Chronic Daily Intake (Nc)/Reference Dose 

Equation for Cancer Risk = Chronic Daily In take (Car) x Slope Factor ~-_-] 
... _ .. _ ..... B .~!••tional Visitor (Child -· •--•·--·-· Comtruction Worker -Intake Hazard &;1cer Intake ~· ·- li{za;d -·cance; .. 
____ (mg{kg-d.!!YL_ Quotient Risk __ .J.!!!ll.!!<g~-- Quotient Risk 
~~L - _ _(Car) - - ---- (Ne) {Cnr)_ -·-- - - -

6.9JE-0I0 2E-009 
4.ZIE-0 12 3.0IE-013 2E-009 8E-015 6.0ZE-0 11 8.6 1 E-013 4E-008 2E-014 
l.26E-0I I IE-010 J.46E-0I0 JE-009 

7. I0E-013 2E-0 l l 

8.4JE-0l I 5E-0IO 5.16E-009 JE-008 
l.26E-0I0 IE-006 7.l8E-009 9E-005 

- -·--· --,___ ___ 
----

IE-006 SE-OIO 9E-00S - 3E-008 ----· 
_.__ _____ 

Assu~ptions for Recreational Visitor 1Child) 
CA= EPC Surface Only CA= 

Assumptions for Construction Wo~r ---
EPC Surface and Sub•Surface 

BW = 15 kg BW = 70 kg 
IR = 8.7 mJ/day IR = 10.4 ml /day 
EF = 78 days/year EF= 250 days/year 
ED= 5 years ED= 1 year 
AT(Nc) = 1.825 days AT(Nc) = 365 days 
AT(Car) = 25,550 days AT(Car) = 25,550 days 
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TABLE-2 
CALCULATION OF INTAKE AND RISK FROM IN HALATION OF DUST IN AMB IENT AI R 

REASONABLE MAX IMUM EX POSURE (RM E)- SEA D-63 
EE/CA Mini Risk Assessment 
Seneca Army Depot Activi ty 

BW x AT Equation for Hazard Quotient = Chronic Daily Intake (Nc)/Reference Dose 

Equa1,c;°~ r;;-, Intake (mg/kg:-day) = -- . ·- - - -- - CA X IR X EF x ED - - - - JI-- -- ---- ---
Variables (Assumptions for Each Receptor are Listed at the Bonom)· 
CA = Chemical Concentration in Air, Calculated from Air EPC Data ED = Exposure Duralton Equation fo r Contribution to Lifetime Cancer Risk = Chronic Daily Intake (Car) x Slope Factor 
IR = lnhaJation Rate BW = Bodyweight Equation for Total Lifetime Cancer Risk = Adult Contribution + Child Contri bution 

FF =~~e _E,req_uency ~ =- _ =- --= AT = Averag!_!'lg Time = = ~ -:-:: -=- _ ~ =",e- =-= -e-=-:- ----==~ 
Analyte 

Volalile Organics 
Acetone 
2-Butanone 
Benzene 
Toluene 
Total Xylenes 
Scmivolatile Organics 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benw(b)0uoranlhene 
Benw(ghi)pery lene 
Benzo(k)fl uoranthene 
bis(2-E1hylhexy l)ph1hala1e 
Chrysene 
Dibenz(a.h )anthracene 
Di-n-butylphlhalate 
Fluoranthene 
lndeno( 1,2,3-cd)pyrene 
Ph enanthrene 
Pesticides/PCBs 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Metals 
Cadmium 
Mercury 

---

Inhalation 
RfD 

Care. Slope 
lnh:d ation 

_ ,--~~g-da~Lj (mg/kg-day): I 

NA NA 
2 86E-00 I NA 
1.7 1E-003 2.7JE-002 
l. 14E-00I NA 

NA NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA I 
NA NA 
NA NA 

NA NA 
NA NA 
NA 3.40E-00 I 

NA 6 JOE+OOO I 
8.57E-005 NA 

-
Total H!!3rd_Quotient_and _fancer ~ is~: _ 

Ai r EPC* from 
Surface Soil 

(mg/m3) 

J.40E-01 I 
1.02E-0 10 
2.38E-0 10 

4.0BE-010 
3.57E-0 10 

3.57E-0 10 
3.06E-008 
3.91 E-0 10 

6.46E-0I0 

9.52E-009 
1.02E-009 

Note: Cells in th is table were intentionally left blankckic to a lack of toxici ty data. 
• See Table A-3 fo r calculation of Air EPC. 
NA= In fo rmation not avai lable. 

p:lpitlprojects\seneca\s63eecalmin_risk21AMBAIR.WK4 

Resider:,t.J+_duJt) 
Intake Hazard 

i'.!'gikf·"•rl 
(Ne) (Ca;\ -

Quotienl 

I 932E-0 12 13. 19E-0 12 I 5E-009 
2.79E-0 I I 2E-0I0 I 

Contribution 
lo Lifelime 

Cancer Risk 

9E-0 l4 

1 ••e-0,01 j "~ 
279E-: - - - - ~ -~06 - - --

_ _ -- ~ 006 __ --

As~mp~ions~ Re!!de~ (~~t) -CA = EPC Surface Onl y 
BW = 70 kg 
IR = 20 m3/day 
EF = 350 days/year 
ED = 24 years 
AT(Nc) = 8,760 days 

, AT(C~= _ 25,5~days ---

ResidenJ_Jrbi~~) 
In lake -G azard 

(mg/kg-day) Quotient 
(Ne) I ica";:\ _ 

c ·ont,; bution 
_ R_.,~i.!!.ett! 

Total 
to Lifetime I Lifetime 

~ ~nee! R~ -.f±'nc~ Ris~ 

I l.89E-0 I I I l.62E-0 12 I IE-008 I 4E-0 14 I E-0 13 
5 67E-0 1 I 5E-0 I0 

I 454E-010 ~ I JE-009 I BE-009 

5.67E-010 - 7E-0~ 

7E-006 SE-009 - - ~ - -----
CA ~-

Assu_!!!p!!!!ns fo!_R_:si~ent (Q!i ld) 
EPC Surface Only 

BW = 15 kg 
IR = 8. 7 ml /day 
EF = 350 days/year 
ED = 6 years 
AT (Ne) = 2. 190 days 
A]".(Car) = 25,5~ ~y~ -----
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TABLE A-3 
AMBIENT AIR EXPOSURE POINT CONCENTRATIONS - SEAD-63 

EE/CA - Mini Risk Assessment 
Seneca Army Depot Activity 

!! Equation for Air EPC from Surface Soil (mg/m') = CS dsurf x PM d10 x CF ), Equation for Air EPC from Total Soils (mg/m') = CS dtot x PM d10 x CF 

!i Variables: 1 Variables . 

1

'

1

cs dsurf = Chemical Concentration in Surface Soil , from EPC data (mg/kg) CS diet = Chemical Concentration in Total Soils, from EPC data (mg/kg) 
PM dlO = Average Measured PM dlO Concentration = 17 ug/m1 

1 
PM dJO = PM dJO Concentration Calculated for Construction Worker= 148 ug/mi 

,CF = Conversion Factor= 1 E-9 kg/ug I C F = Conversion Factor= 1 E-9 k lu 

Analyte 

Volatile Organics 
Acetone 
2-Butanone 
Benzene 
Toluene 
Total Xylenes 
Semivolatile Organics 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Bcnzo(ghi)perylene 
Benzo(k)fluoranthene 
bis(2-Ethylhexyl)phthalate 
Chrysene 
Dibenz(a,h)anthracene 

- -I
D, n butylphthalate 
Fluoranthene 

I lndeno( 1,2,3-cd)pyrene 
Phenanthrene 
Peslicides/PCBs 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Metals 
Cadm ium 
Mercury 

ND :c: Compound was not delecled. 

h:\eng\seneca\s63eeca\min_risk\AIREXPT.WK4 

I 

I 

' 

i 
I 

EPC Data for 
Surface Soil 

(me/ks) 

2.00E-0OJ 
6.00E-003 
1.40E-002 

2.40E-002 
2. J0E-002 

2. J0E-002 
1.B0E+000 
2.J0E-002 

3 B0E-002 

5.60E-00I 
6.00E-002 

I 

I 

I 

I 

I 

EPC Data for 
Total So il s 

(me!k•l 

l.60E-00J 
4.60E-002 
4 00E-003 
2.J0E-002 
1.40E-002 

3.00E-002 
4.S0E-002 
3 B0E-002 
3. I0E-002 
4.J0E-002 
1.80E+000 
3. I0E-002 
2.80E-002 
8.70E 002 
6 J0E-002 
3.70E-002 
3. I0E-002 

2.00E-003 
4.40E-003 
3.J0E-003 

2.40E+00I 
4.90E-00J 

I 
I 

I 

Calculated Air EPC 
Surface Soil 

(mg/m') 

3.40E-0l I 
l.02E-0I0 
2.JBE-0 10 

4.0BE-010 
3.57E-010 

3.57E-0 I0 
3.06E-008 
3.9 1E-0J0 

6 46E-0I0 

9.52E-009 
1.02E-009 

Calculated Air EPC 
Total Soils 

(mg/m') 

2.37E-008 
6.BIE-009 
5.92E-0IO 
3.40E-009 
2.07E-009 

. 
4.44E-009 
6.66E-009 
5.62E-009 
4.59E-009 
6.36E-009 
2.66E-007 
4.59E-009 
4.14E-009 
l.29E-008 
9.32E-009 
5.48E-009 
4.59E-009 

2.96E-0 J0 
6.SIE-010 
4.88E-0J0 

3.SSE-006 
7.25E-008 
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TABLEA-4 
CALCULATION OF INTAKE AND RISK FROM THE INGESTION OF SOIL 

REASONABLE MAXIMUM EXPOSURE (RME)- SEAD-63 

EE/CA - Mini Risk Assessment 
Seneca Army Depot Activity 

....... .... . , .... ",, . " . ... ,.,., , .... w ~ __ -----_ _ __ JI 
BW xAT 

Variables (Assumptions for Each Receptor are Listed at the Bottom): 
CS = Chemical Concentration in Soil . Calculated from Soi l EPC Data . EF = Exposure Frequency 
IR = Ingestion Rate ED = Exposure Duration 
CF = Conversion Factor BW = Bodyweight . 

Fl_~ . Fractionlnges ted _ ~===========--- ___ ;-,,-.=- _ = ~ T ~ A~ r! £i!!g~me ,,, --=- __ =----=- =---= 

Equation for Hazard Quotient = Chronic Daily Intake (Nc)/Reference Dose 

Equation for Cancer Risk = Chroni c Daily Intake (Car) x Slope Factor 

-- -- l 
Analyte 

Oral 
RID 

Care. Slope EPC 
Oral Surface Soil 

EPC from 
Total So ils 

1---(mg/lcg-~ ~ ~$:_cialU.l __ ~~g)_ j_ _ (mg/kg) 

Volatile Org1'nics 
Acetone I.00E-00 1 NA 1.60E-00 I 
2-Butanonc 6.00E-00 1 NA 4.60E-002 
Benzene 3.00E-003 2.90E-002 2.00E-003 4.00E-003 
Toluene 2.00E-00 1 NA 6.00E-003 2.J0E-002 
To1al Xy lenes 2.00E+000 NA l .40E-002 1.40E-002 
Semi vo latile Organics 
Benzo(a)anthracene NA 7.J0E-001 3.00E-002 
Benzo(a)pyrene NA 7.J0E-f-000 2.40E-002 4.S0E-002 
Benzo(b)fluoranthene NA 7.J0E-00 1 2. I0E-002 3.S0E-002 
Benzo(ghi )perylene NA NA .. 3. I0E-002 
Benzo(k)fluoranthene NA 7.J0E-002 2. I0E-002 4.J0E-002 
bis(2-E1hylhexyl)ph1hala1e 2.00E-002 I .40E-002 1.S0E-f-000 I.S0E-f-000 
Chrysene NA 7.J0E-003 2.J0E-002 3. I0E-002 
Dibenz(a.h)anthracenc NA 7.J0E-f-000 2.S0E-002 
Di-n-butylphthala1e 1.00E-00 1 NA 8.70E-002 
Fluoran1hene 4.00E-002 NA 3.S0E-002 6.J0E-002 
Indeno( 1,2.3-cd)pyrene NA 7.J0E-00 1 3.70E-002 
Phcnanth rene NA NA 3. I0E-002 
Pesticides/PCBs 
4,4'-DDD NA 2.40E-00I 2.00E-003 
4,4'-DDE NA l.40E-00 I 4.40E-003 
4,4'-DDT 5.00E-004 3.40E-0P I 3.J0E-003 
Metals 
Cadmium 5.00E-004 NA 5.60E-00 I 2.40E-f-O0I 
Mercury 3.00E-004 NA 6.00E-002 4.90E-00 J 

--
To_!al Hazard Q~otient and Cancer Risk: ---·-

NotC: Cells in this table were intentionally left blank due to a lack of toxici ty data. 
NA= Information not available. 

p:lpitlprojectslsenecals63eeca\min_risk2\INGSOIL.WK4 

,_ __ 

Quolient 
Intake 

-~-"'g~g-day) 
_, <~ -l- (Car) 

_ Par~~yorker Recreational :Visi~o_,:__{~~!ildr _ Constructio_!I Worker 
Haz:u·d Cancer Intake [ Haza rd Cancer Haza rd 

Risk mgf!<g-da]) ~ Quolienf Risk Quot ient 

~ j _ JCor) _ _ ____ ----i--~-

Cancu 
Risk 

1.37E-009 

I 

4.89E-0I0 

I 
SE-007 

I 
IE-0 11 

4 1 IE-009 2E-008 
9 59E-009 SE-009 

5.87E-009 4E-008 
5. 14E-009 4E-009 

5. 14E-009 4E-010 
l.23E-006 4.40E-007 6E-005 6E-009 

5.63E-009 4E-01 I 

I 2.60E-008 7E-007 I 

3.84E-007 L 8E-004d 
4. I IE-008 IE-004 

- --
. ...!_!:.-003 _ SE-008_ 

____ Assumptions for _Park Worker _ 
CF = I E-006 kg/mg 
cs = EPC Surface Dnly 
BW = 70 kg 
JR = I 00 mg soil/day 
Fl = I unitless 
EF = 175 days/year 
ED = 25 years 
AT(Nc)= 9, 125 days 
AT(Car) = 25,550 .days 

S.70E-009 

I 
4.07E-0 10 2E-006 IE-011 

1.71E-008 9E-008 
3.99E-008 2E-008 

4.SSE-009 4E-008 
4.27E-009 JE-009 

4.27E-009 JE-0 10 
5.IJE-006 3.66E-007 JE-004 5E-009 

4.68E-009 JE-0 11 

I.0SE-007 JE-006 

1.60E-006 ±r-003 1.71E-007 6E-004 

---
E:!)_0~_ --~ -008 

Assumption~!>!.. Recreational Visit~ (Child) 
CF = I E-006 kg/mg 
CS= EPC Surface Only 
BW = 15 kg 
IR = 200 mg soi l/day 
Fl = I unitless 
EF = 78 days/year 
ED= 5 years 
AT(Nc) = 1,825 days 
AT Car = 25,55.Q__c!ay< 

7.5 I E-007 
2. 16E-007 
1.88E-008 2.68E-0 10 
I .0SE-007 
6.58E-008 

2.0IE-009 
3.02E-009 
2.55E-009 

2.89E-009 
8.45E-006 l.21E-007 

2.0SE-009 
I .SSE-009 

4.09E-007 
2.96E-007 

2.48E-009 

l.34E-0I0 
2.95E-010 

1. 55E-008 

I 
2.2 1E-0JO 

I.I JE-004 
2.J0E-006 

SE-006 
4E-007 
6E-006 
5E-007 
JE-008 

4E-004 

4E-006 
7E-006 

JE-005 

2E-00I 
SE-003 

ZE-001 

SE-012 

IE-009 
2E-008 
2E-009 

2E-0 I0 
2E-009 
2E-0 1 I 
IE-008 

2E-009 

JE-0 11 
IE-0 10 
SE-0 11 

- •-----, 
4E-008 ----

Assumptions for Construct_ion Worker 
CF = IE-006 kg/mg - - ____ , 

CS= EPC Surface and Subsurface 
BW = 70 kg 
IR = 480 mg soi l/day 
Fl = I unit less 
EF = 250 days/year 
ED = I years 
AT (Ne)= 365 days 

IAT(Car)= 25,550 days ______ _ 
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TA BLE S 
CA LCULATION OF INTAKE AND RISK FROM TH E ING ESTION OF SOIL 

REASONA BLE MAX IMU M EXPOSURE (RM E) - SEA D-63 
EE/CA - Mini Risk Assessment 

Seneca Army Depot Activity 

Equation for Intake (mg/kg-day) : CS x ~ -Cf x F l x EF x~ 

Variables (Assumptions for Each Receptor are Lisled at lhe Boltom): 
CS = Chemical Concenlration in Soi l, Calculated from Soil EPC Data 
TR = Ingestion Rate 

BW xAT 

Equation fo r Hazard Quot1en1 = Chrome Daily Intake (Nc)/Reference Dose 

Equa1ion for Cancer Risk = Chronic Dai ly Intake (Car) x Slope Factor 
CF = Conversion Fac1or 
Fl • FractLonJngested 

EF = Exposure Frequency 
ED = Expcsurc Duration 
BW = Bodyweight l-=--AI = ~V] raging Tim~ .._ _. 

_ -E~~ation : ~:~I Lifetime Cancer Rj: = Adu~ Con1rib~tio-~-~~h:_~o~t~ ut1on_ J 
Oral I Cm . Slope 

Analyte RID Oral 

- mg/kg-day)_ (mg/kg-day)- ! 

Voh,t ile Organics 
Acetone 1.00E-00 1 NA 
2-Bulanone 6.00E-00 1 NA 
Benzene l .00E-003 2.90E-002 
Toluene 2.00E-001 NA 
Total Xy lenes 2.00E+000 NA 
Semivo latile Organics 
Benzo(a)anthracene NA 7.J0E-001 
Benzo(a)pyrene NA 7.J0E+o00 
Benzo(b)fl uoranthene NA 7 J0E-00 1 
Benzo(ghi)perylcne .. NA NA 
Benzo(k)fluoranthene NA 7.J0E-002 
bis(2-Ethylhexyl)phthalate 2.00E-002 l.40E-002 
Chrysene NA 7.J0E-003 
Dibenz.(a.h)anthracene NA 7 J0E+o00 
Di-n-butylphthalate I.00E-001 NA 
Fluoranthene 4.00E-002 NA 
lndeno( 1.2,3-cd)pyrene NA 7.J0E-00 1 
Phenanthrene NA NA 
Pesticides/PCBs 
4.4'-DDD NA 2.40E-00 I 
4.4'-DDE NA J.40E-00 I 
4,4'-DDT 5.00E-004 3.40E-00 I 
Met11b 
Cadmium 5.00E-004 NA 
Mercury l .00E-004 NA 

Total Hazard uotient and Cancer Risk: 

EPC 1--- -- ---
Surface So il lnta 

(mg/kg 
(mg/kg) (Ne) · 

2.00E-003 2 74E-009 
6 00E-003 8 22E-009 
1.40E-002 I.92E-008 

2.40E-002 
2 I0E-002 

2. I0E-002 
I. S0E+o00 I 2 47E-006 
2 J0E-002 

3.S0E-002 I 5 21 E-008 

5.60E-00 I 
6 OOE-002 

7.67E-007 
8 22E-008 

-- ----·-
As 

CF = -
CS = 
BW = 
IR = 
FI = 
EF = 
ED = 
AT(Nc) = 

~------------ ------------~A~ T_ (Car) = 
Note: Cells in this table were intentionally left blank due 10 a lack of 1oxicity data. --
NA= tnfonnation not avai lable. 

p:lpillprojects\seneca\s63eeca\min_risk211NGSOIL.WK4 

Resident{Adult) . 
ke Hazard Contribution 
day) Quotient to Lifetime 

(Car) Cancer Risk -

9 l9E-0I0 9E-007 JE-0 11 
4E-008 
IE-008 

I IJE-008 SE-008 
9 86E-009 7E-009 

9 86E-009 7E-0 I0 
8.45E-007 IE-004 I E-008 
I 0SE-008 SE-011 

IE-006 

2E-003 
JE-004 

~---
2E-003 

mmptions for Resident ~ t) 
I E-006 kg/mg 

EPC Surface Only 
70 kg 

I 00 mg soi l/day 
I uni tl ess 

350 days/year 
24 years 

8.760 days 
__ 25.S~~ys 

-•··• 

(N 

2.56E 
7.67E 
I 79E 

2.J0E 

4 86E 

7. 16E 
7.67E 

-
(F , 

cs , 
BW 
IR = 
FI = 
EF • 
ED , 

Intake 
(mg/kg-, 
c) 

-008 
-008 
-007 

-005 

-007 

-006 
-007 

Ass1 

AT ( 
AT( 

c) = 
art_:__ 

Resident (Child) . . --· _ ---·- Resident 
Hazard Conlribution -· ·,:o~ ·---

1YL ._ Quolient to Lifetime Lifetime 
(Ca r) Cancer Risk Cancer Risk - - - - - -

I 9E-009 9E-006 6E-0 1 I 9E-0 1 I 
4E-007 
9E-008 

SJE-008 2E-007 JE-007 
lOE-008 2E-008 2E-008 

JOE-008 2E-009 2E-009 
17E-006 I E-003 JE-008 4E-008 
52E-008 2E-0 I0 JE-0 10 

I E-005 

IE-002 
JE-003 

--- ----
2E-002 3E-007 

mptions for Resident ~ ) 
I E-006 kg/mg 

EPC Surface Only 
15 kg 

200 mg soil/day 
I un itless 

3 50 days/year 
6 years 

2, 190 days 
25,550 days 

Page 2 of2 



TABLEA-6 
CA LC ULA TION OF ABSORBED DOSE AND RISK FROM DERMAL CONTACT TO SOIL 

REASONABLE MAXIMUM EXPOSURE (RME) - SEAD-63 
EE/CA - Mini Risk Assessment 

Seneca Army Depot Activity 

BWxAT 
Variables (Assum ptions fo r Each Receptor are Listed at the Bottom): 

F = Conversion Factor ED = Exposure Duration 
A = Surface Arca Contact BW = Bodyweight 

AF = Adherence Factor AT = Averaging Time i
quat ion for lntake(mg/kg-day)-;;; -- - . cs X C F :, SA.x A F ·x ABS X EFx .ED 

S = Chem. i.ca l Concentration in Soi l, fro m Soil EPC Data EF = Exposure Freque~cy 

AJ?S = ~so_Ip~o'!.._Factor -= ~-= ========~ 

. . ] :1 Equat ion fo r Hazard Quotient = Chrome Dally Intake (Nc)/Reference Dose 

Equation for Cancer Ri sk = Chrome Daily Intake (Car) x Slope Factor 

Volatil e 
Acetone 
2-Butano 
Benzene 
Toluene 
Total Xy 
Sem ivol 
Bcnzo(a) 
Bcnzo(a) 
Benzo(b 
Benzo(g 
Benzo(k 
bis(2-Eth 
Chrysene 
Dibcnz(a, 
Di-n-but 
Fluorant 
lndeno( I 
Phcnanth 
Pesticid 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Metals 
Cadmium 
Mercury 

--

Analyte 

--
>rganics 

IC 

!nes 
tile Organics 
nthracene 
,y rene 

luo ranthenc 
i)perylene 
luoranthene 
,(hcxyl)phthalatc 

h)anthracene 
lphthalate 
:ne 
2,3-cd)pyrenc 
enc 
1/ PCBs 

Dermal 
RID 

_ (n1!lf~-day) 

I.OOE-001 
6.00E-00 1 
3.00E-003 
2.00E-00 1 
2.00E+ooO 

NA 
NA 
NA 
NA 
NA 

2.00E-002 
NA 
NA 

1.00E-001 
4.00E-002 

NA 
NA 

NA 
NA 

5.00E-004 

1.25E-OOS 
2. IOE-005 

Care. Slope Absorption 
Dermal Factor" 

J m~g-dayl:.!__ _ (~nitlcssL __ 

NA NA 
NA NA 

2.90E-002 NA 
NA NA 
NA NA 

7.JE-00 1 
' 

0.13 
7.3E+oo0 0.13 
7.3E-00 1 0.13 

NA 0. 13 
7.3E-002 0.13 
1.4E-002 0.1 
7.3E-003 0 . 13 
7.3E+OOO 0. 13 

NA 0.1 
NA 0. 13 

7.3E-001 0.13 
NA 0. 13 

2.40E-OOI 0 .03 
3.40E-OO I 0.03 
3.40E-OO I 0.03 

NA 0.00 1 
NA NA 

Tota l Hazard Quotient_11nd Cancer Risk"-:'---------

Note: Cells in this table were intentionally left blank due to a lack of toxicity data 
NA= Information not available. 

-

Su i 

( 

2.1 
6.t , , 

2.• 
2 

2. 
u 
2 .. 

3' 

s., 
6! 

EPC 
face Soil 

mg/kg) 

OE-003 
OE-003 
OE-002 

OE-002 
OE-002 

OE-002 
OE+OOO 
OE-002 

OE-002 

OE-00 1 
•OE-002 

• Recommended dermal absorption factor by EPA Dermal Risk Assessment Guidance ( 1999). 

p :lpitlp rojects\seneca\s63eecalmin_risk2\DERMSOIL.\NK4 

EPC from 
Total Soils 

_ J mg/kg) 

1.60E-001 
4.60E-002 
4.00E-003 
2.30E-002 
I .40E-002 

3.00E-002 
4.50E-002 
3.80E-002 
3.1 OE-002 
4.30E-002 
1.80E+OOO 
3. IOE-002 
2.SOE-002 
8.70E-002 
6.30E-002 
3. 70E-002 
3.1 OE-002 

2.00E-003 
4.40E-003 
3.30E-003 

2.40E+001 
4.90E-00 1 

------

----

-----

Park Worker . ~ ___ J!ecrel!J•~nal Vi~iJor _<q if.!1) ___ ___ , __ _ Construc!ion }YJ.r.~er 
Ab;~rbcdiiose 

- c~~e; - -------Hazard Absorbed Dose Haz:ird Cancer Absor bed Dose Hazard Cancer 
_l!,_tg/kg-!1a l'l_ __ Quotient Risk - ___i!1tg/k g-<!_nrt___ Quotient Risk ~ !.±'.l'.L _ Quotient Risk 
(N~)_ - (Car) -· - - - - - J.i'!_c) - (Car) - (Ne) _(Car) ---

S.40E-OIO 3.9E-O IO 
8.70E-009 6.4E-008 1. 78E-009 l.3E-008 8. IOE-010 5.9E-009 
7.6 1E-009 5.6E-009 l. 56E-009 I IE-009 6.84E-OIO 5.0E-010 

7.6 1 E-009 5.6E-OIO I .56E-009 I IE-010 7.74E-010 S.6E-Ol 1 
1.4 1 E-006 5.02E-007 7.0E-005 7.0E-009 1.44E-006 1.03E-007 7.2E-005 1.4E-009 1.74E-006 2.49E-008 8 7E-005 3.5E-O IO 

8.34E-009 6. lE-01 I 1.70E-009 1.2E-01 I 5.58E-010 4 IE-0 12 
5.04E-OIO 3.7E-009 

8.43E-008 8.4E-007 
3.86E-008 9.6E-007 3.94E-008 9.9E-007 7.93 E-008 2.0E-006 

6.66E-01 0 4.9E-0 10 

8.30E-012 2.0E-0 12 
1.83E-0 1 I 6.2E-0 12 

9.59E-0 10 1.37E-OII 1.9E-006 4.7E-012 

4.37E-009 3.5E-004 4.47E-009 3.6E-004 2.32E-007 1.9E-002 

-
4E-004 SE-008 4E-004 2E-008 2E-002 IE-008 

-·---·--·- - ·--- - •---- --·-1--.. --~ 
Assumptions for Park \Vorker Assumptions for Recreational Visitor (Child) Assumptions for Construction \Yorker 

CS:-- ---EPC Surface Only- - ~ EPC Surface Only CS= EPC Surface and Subsurface 
CF = 1.00E-006 kg/mg C F = 1.00E-006 kg/mg CF = i. OOE-006 kg/mg 
SA = 5,700 cm2 SA = 2,800 em2 SA = 3,300 em2 
AF = 0.2 mg/em2 AF = 0.2 mg/em2 AF = 0.3 mg/em2 
EF = 175 days/year EF = 78 days/year EF = 250 days/yeijr 

ED = 25 years ED = 5 years ED = I years 
BW = 70 kg BW = 15 kg BW = 70 kg 
AT (Ne) = 9, 125 days AT(Nc) = 1,825 days AT (Ne) = 365 days 
AT (Car) = ___ 25,~_Qj_ays AT (Car) = __ 25,~~ys AT (Car) = 25,550 days 
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Equat ion for Intake (mglkg-dayy;; 

TABLEA-7 
CALCULATION OF ABSORBED DOSE AND RISK FROM DERMAL CONTACT TO SOIL 

REASONABLE MAXIMUM EXPOSURE (RME)- SEAD-63 
EE/CA - Mini Risk Assessment 

Seneca Army Depot Activity 

C SxCTx SA x·AF X ABS X EF X ED 
BWxAT 

Variables (A ssumptions for Each Receptor are Listed at the Bottom): Equati on for Hazard Quotient = Chronic Daily Intake (Nc)/Refcrence Dose 
CS = Chemical Concentration in Soil . from Soil EPC Data 
CF = Conversion Factor 
SA = Surface Area Contact 

EF = Exposure Frequency 
ED = Exposure Duration 
BW = Bodyweight 

Eguation for Contribution to Lifetime Cancer Ri sk = Chronic Daily Intake (Car) x Slope Factor 
Equation for Total Lifetime Cancer Risk = Adult Contribu tion + Child Contribution 

AF = Adherence Factor AT = Averaging Time 
ABS = Absorption Factor 

,-

Analyte 

Volatile Orga nics 
Acetone 

2-Butanone 
Benzene 
Toluene 
Total Xylenes 
Semivolatile Organics 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(ghi )perylene 
Benzo(k)fluoranthene 
bis(2-Ethylhexyl)phthal at 
Chrysene 
Dibenz(a,h)anth racene 
Di-n-butylphthalate 
Fluoranthene 
lndeno( l ,2,3-cd)pyrene 
Phenanthrene 
Pesticides/PCBs 
4,4'-DDD 
4.4'-DDE 
4,4'-DDT 
Metals 
Cadm ium 
Mercury 

--~----~---
Dermal 

RID 
Care. Slope I Absorption 

Dermal Factor"' 

(mg/kg-day) li'!'g/kg-<l_~y)-1 j_(unitlcss) 

i.OOE-00 1 NA NA 
6.00E-00 1 NA NA 
3.00E-003 2.90E-002 NA 
2.00E-00 1 NA NA 
2.00E+-000 NA NA 

NA .. 7.30E-OO I 0. 13 
NA 7.30E+-OOO 0. 13 
NA 7.30E-00 1 0.13 
NA NA 0.13 
NA 7.30E-002 0. 13 

2.00E-002 1.40E-002 0.10 
NA 7.30E-003 0.13 
NA 7.JOE+-000 0.13 

I.OOE-00 1 NA 0.10 
4.00E-002 NA 0.13 

NA 7.JOE-00 1 0.13 
NA NA 0.13 

NA 2.40E-OO I 0.03 
NA 3.40E-OO I O.D3 

5.00E-004 3.40E-OO I 0.D3 

l.25E-005 NA 0.00 
2. IOE-005 NA NA 

EPC 
Surrace Soil 

(mg/kg) 

2.00E-003 
6.00E-003 
1.40E-002 

2.40E-002 
2. IOE-002 

2. IOE-002 
I .80E+OOO 
2.30E-002 

3.80E-002 

5.60E-00 1 
6.00E-002 

L_..._ __ ~ 

Total Hazard Quotient and Cancer Risk: _ ___ __ 

Note: Cell s in this table were intentionally left blank due to a lack of toxicity data. 
NA= Information not available . 

Resident (Adult) 
· -, "H a; a~rd Intake 

_( mg/ki -dar) __ Quotient 
(Ne) (Car) 

5.85E-009 
5. 12E-009 

5.12E-009 
9 84E-007 3.37E-007 4.92E-005 

5.60E-009 

2.70E-OOS 6.75E-007 

3.06E-009 2.4 5E-004 

Contribution 
to Lifotime 

Cancer Risk 

4.27E-008 
3. 73E-009 

3.73E-OIO 
4.72E-009 
4.09E-Ol I 

Intake 
ResidentJChild) 

· ' H;~~-rd 

(mg/kf -day)_ _ 
(Ne) (Car) 

Quotient 

9.57E-009 
8.38E-009 

8.38E-009 
6.44E-006 5.52E-007 3.22E-004 

9.17E-009 

1.77E-007 4.42E-006 

2.00E-008 l.60E-003 

Contribution 
to Liretime 

Resident 
Total 

uretime 

- ~5~. ~s~cer ~ isk 

6.99E-008 
6.12E-009 

6.12E-O IO 
7.73E-009 
6.70E-0 1 I 

IE-007 
IE-008 

IE-009 
IE-008 
IE-01 0 

, _ ---/---+-----+----
JE-004 ---- ____ , - +--SE-009 2E-003 J SE-009 I I E-008_ 

._ ___ , Assu me!ions for Resident (Ad1_1l_l)___ __ Assumptions for Resident (Child) 
CS = EPC Surface Only CS = EPC Surface Only 
CF = I E-006 kg/mg CF = I E-006 kg/mg 
SA = 5,700 cm2 SA = 2,800 cm2 
AF = 0.07 mg/cm2 AF = 0.2 mg/cm2 
EF = 350 days/year EF = 350 days/year 
ED = 24 years ED = 6 years 
BW = 70 kg BW = I 5 kg 
AT(Nc) = 8,760 days AT(Nc) = 2, 190 days 

AT (C3 i:) _= __ 2~ 5~~ays AT (~ ar) = __ --~ ,55Q__ d~s--------~------

• Recommended dermal absorption factor by EPA Dermal Risk Assessment Guidance ( 1999). 
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TABLE A-8 
CALCULATION OF INTAKE AND RISK FROM INHALATION OF GROUNDWATER (WHILE SHOWERING) 

REASONABLE MAXIMUM EXPOSURE (RME) - SEAD-63 

-- -- --- --

h:leng\seneca\s63eecalmin_risk\lNHGW.WK4 

Decision Document - Mini Risk Assessment 
Seneca Army Depot Activity 

- - -·-- - -· -- -

Based on a lack of toxicity data (i .e. inhalation Rills and carcinogenic slope factors 
for the analytes detected) risks from this pathway were not quantified . 
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TABLEA-9 
CALCULATION OF INTAKE AND RISK FROM THE INGESTION OF GROUNDWATER 

REASONABLE MAXIMUM EXPOSURE (RME) - SEAD-63 
EE/CA - Mini Risk Assessment 
Seneca Army Depot Activity 

!
~uat1on for Jniake-(mg/kg-day) = ------ C Wx JR x EF x EC> 

BWx AT 
an ables (Assumpt ions for Each Receptor arc L,sted at the Bottom) 
W = Chc1mcal Concentrat1on m Groundwater, from Groundwater EPC Data 

R = Ingestion Rate 
F = ExE_osure Frequency _ ___ __ _ _ _ ___ _ 

ED=Exposurc Duration 
BW=Bodyweight 

~ J =Averaging Time 

- - . ~ .. ----- -

Equation for Hazard Quotient = Chronic Daily Intake (Nc)/Reference Dose 

Equati on fo r Cancer Ri sk = Chroni c Daily Intake (Car) x Slope Factor ~~~~~] 
Analyte 

Semivolatile Organics 
Phenol 
Metals 
Manganese 
Sodium 

Oral 
RfD 

Care. Slope I EPC 
Oral Groundwater 

1
~g/ks-i"Yl_j (mg/kg-day)-_!_j_ (mg/l~r) 

6.00 E-00 1 NA 

5.00E-002 NA 
NA NA 

-~ - --

2.00E-003 

1.07E+000 
l .46E+002 

Total Hazard Quotient and Cancer Risk: - - ---- - --- . 

Park Worker 
lnt";ke ' · Hazard 

Quotient (mg/kg-day) 
(~c) j - (Car)-

l.37E-005 

7.33E-003 

BW = 
IR = 
EF = 
ED = 
AT (Ne) = 

2E-005 

IE-00 1 

IE-001 

Assumptions for Park Worker 
- 70 kg--

I liter/day 
175 days/year 
25 years 

9,125 days 

Cane;~ 
Risk 

1_c',T (Car) = _ _ _ 25 ,550 days __ _ __ 

Note: Cells in this table were intentionally left blank due to a lack of toxicity data. 
NA= lnfonnation not avai labl e. 

p:\pit\projects\seneca\s63eeca\min_risk2\INGGW.WK4 

- ~ecreational Visitor (Child) ~ - --+-- - __ ____ _!:_!!n~.trucHon .YJor~r_ 
Cancer 

Risk 
Intake I Hazard I Cancer Intake [ Hazard [ 

__ ('!!g/J<g-day) _ Quotient Risk _ _ (_mg/kg~ ~ _ Quotient 

_ (Ne) _ _j (Car) (Ne) ~ r)_ -----< 

2.85E-005 

l.52E-002 

5E-005 

3E-00 I 

JE-001 

Ingestion of Groundwater 
Not Applicable 

for Construction \Vo rker 

- - -- -
Assumptions for Recreational Visitor (Child) 

sw~ ---- 1 s· kg -· - - - -

IR = I liter/day 
EF = 78 days/year 
ED = 5 years 
AT (Ne)= 1,825 days 
AT (Car)= _ 25,550 _ days 
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TABLEA-10 
CALCULATION OF INTAKE AND RISK FROM THE INGESTION OF GROUNDWATER 

REASONABLE MAXIMUM EXPOSURE (RME) - SEAD-63 
EE/CA - Mini Risk Assessment 
Seneca Army Depot Activity 

--.-----
BW x AT Equation for Hazard Quotient = Chronic Dai ly Intake (Nc)/Reference Dose 

Variables {Assumptions for Each Receptor are Listed at the Bottom): 

g-dayF ~~~-- ---- c_w x lRx EF X ED --- - - [ - ---

CW = Chemi cal Concentrati on in Groundwater, from Groundwater EPC Data ED=Exposure Duration . 
IR = Ingesti on Rate BW=Bodywe,ght 

Equation for Contribution to Cancer Risk = Chronic Daily Intake (Car) x Slope Factor 
Equation for Total Lifetime Cancer Risk = Adult Contribution + Child Contribution 

EF ~ fug_~_r!! Freguencl' __ ~~ = __ = A_T=Av_c:rag!!'_g T11~-~ ___ =·- _ =~ 
--~-------------------~------------------- -~-----~ 

Analyte 
0ml 
RfD 

Care. Slope 
Oral 

______ , (mg/kg-day) j (mg/kg-day)- 1 

Semivolatile Organics 
Phenol 6.00E-00 1 

I 
NA 

Metals 
Manganese 5.00E-002 NA 
Sodium NA NA 

T~I Hazar:_d Quotient and Cancer Risk: __ 

EPC 
Groundwater 

(mg/l iter) 

2.00E-003 

l.07E+OOO 
1.46E+002 

_ ___ R~s_ide°-t_(~dult) 
Intake I Hazard 

(mg/kg-day) Quotient 
- (Ne) -:J (Car) 

5.48E-005 

2.93E-002 

9E-005 

6E-OO I 

c'ontrib~·tion 
to Lifetime 

Cancer Risk 

6E:_OQI - --

BW = 
IR = 
EF = 

Assumptions for Resident (Adult) 
70 kg 
2 liters/day 

350 days/year 
ED = 24 years 
AT (Ne)= 8,760 days 
AT (Car) = 25,550 days 

Note : Cells in this table were intentionally left blank due to a lack of toxicity d;;;a. 
NA= Infonnation not avai lable. 
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Resident (Child)'-r---c-----,,.---+ 
lniake · l ~H;i;ri Contribution 

__ {mg/kg-dayl Quotient to Lifetime 
,_ (Ne) I (Car) _ C~'!eer Risk 

I .28E-004 

6.84E-002 

2E-004 

I E+OOO 

IE+000 

Assum11tions for Resident (Child) 
BW = 15 kg 
IR = I liters/day 
EF = 350 days/year 
ED = 6 years 
AT (Ne) = 2, 190 days 

Resident 
Total 

Lifetime 
Cancer Risk 

-~AT (Car) = 25,550 ~ ays ___ _ ____ ..,_ __ _ 
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Equati0rl- for lnl.tkc -(rrlg/kg-d:.iy) = DA -:'< S°Ax EF X ED 
BW xAT 

TABLE A-II 

CALCULATION OF INTAKE AND RISK FROM DERMAL CONTACT TO GROUNDWATER (WHILE SHOWERING) 
REASONABLE MAXIMUM EXPOSURE (RME)- SEAD-63 

EE/CA - Mini Risk Assessment 

Seneca Army Depot Activ ity 

~ ;tiOll for Absorbed Dose per henl c·DAf 

For organi cs: 
Vari:.iblcs (Assumptions for E.1ch Receptor arc Listed at the Bottom). 

p DA •2 Kp xC W ~ cF 

" 
Eq uation for 1-laz.1rd Quot ient= Chronic Daily Intake (Nc)/Rcfercnce Dose 

Equntion fo r Cnncer Risk = Chronic Daily In take (Car) ;I( Slope Factor 
DA = Absorbed Dose per fa·cnl ED = Exposure Duration 
SA = Surface Arca Contact SW = Bodyweight 
EF = Exposure Frequency AT = Averaging Time 

For ino rganics· 

Kp = Penneability Coefficient 
CW = EPC Cdcnn 

_J:T = E~ s~re Tim.;_~ 

DA = Kp X cw X ET, CF 

r = Lag Time 

CF = Convers ion Factor 

Analyte 
Oem,al I Cm.Slope j Penneability l I EPC l Absorbed ,- -· Par!<_\"'..~rker t ___ ,Rccre•lionRI .Vi,ilor(Child 

RfD Dermal Codficient T11u Groundwalcr Dose/Event Intake. I Hnurd C11ncer lnt11ke T Haza rd I Cancer 
k), - - _ (mg[kr•dJyJ_. Quotient Ri sk - (mglkp-_da yl I Quotient Risk 

(mg!l<s::<!~:l .(~s!l<s,:!!a:·tr _ (e!!!!!1!) __ (hou!')__ (mgnitcr) (ms:c."''rncnt) _ (Ne) I _(Cu) _ _ (Ne) _ L (Car) 

Semivol11ti le Organics 
Phenol 
Metals 
Manganese 
Sodium 

6.00E-00 1 

2.00E-(Kl3 
NA 

NA 

NA 
NA 

4.JE--003 

1.00E-003 
I .00E-003 

J .80E-00 1 

NA 
NA 

!_olal Hazar<!_ Quot ient and C!!_nc~ l!l:,;k: __________ _ 

2.00E-003 

l .07E+000 
I .46E+002 

6.26E-007 

I .07E-006 
l .71 E+002 

Derm 1l ContRct to Groundwate r 
Not ApplicRble 

for Pnrk Worker 

I - I - -

5.89E-005 IE-004 

1.0 IE-00-1 5E-002 

SE-002 

Ass umptions for Rccrc11lionn l Visitor (Child) 
CF = 0 .00 1 1/Cm.3 - - ~ 

BW = 15 kg 
SA = 6.600 em2 
ET = 1.00 hours/day 
EF = 78 days/year 
ED = 5 years 
AT (Ne) = 1.825 days 

Cons1rnction Worker ___ _ _, 
Intake - Hazard - CRnc,:r 

~g/_!_p-da!L_ _ Quotient Risk 
_(~ _J _ (far) -- . 

Dermal Contact to Grou ndw111er 
Not Applicable 

for Construction Worke r 

-- J J ---

AT _(§nr) = ___ ..e:,?~U ~a~·-·'-------~ ----------
Note: Cells in thi s table were intentionall y left blank due to a lack of toxicity data . 
NA = Information not avai lable. 
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TABLE A-12 

CALCULATION or INTAKE AND RISK FROM DERMAL CONTACT TO GROUNDWATER (WHILE SHOWERING) 

REASONABLE MAXIMUM EXPOSURE (RME)- SEAD-63 

E QU:iti0n- rOi- ln takC (mglk8-d:i.y) = ·-M ~ SA~ 
BW ,AT 

Variables (Assumptions for Each Receptor arc Li sted at 1hc Bottom). 
DA = Absorbed Dose per fa·cnt ED = faposurc Dur.ition 
SA = Surface Arc.i Contact BW = Bodyweight 
EF = Ex posure Frequency AT = Averaging Time 

An11lyte 

s~mivolati lc Organics 

Dumal 
RID 

Care . Slope 
Dermal 

mg/kg-day)-1 

Permeability 
Coefficient 

• ·p 

_ (cmlh.!) _ 

EE/CA - Mini Risk Assessment 

Seneca Army Depot Activity 

= '"',-Equation for Absor~d ~sc per fa;_;rlt (DA):- =-= 

For organics ~ Ill\. 2Kp, C\\' .. c 1: 

' 
For inorganics · DA = Kp x CW x ET x CF 

Kp = Pcm1cabili1~ Coefficient 
CW = EPC Cd,m, 

~-- ~ -:~ fapos!,!_n.: Time ~. 

EPC I Absorbed 
T11u I Groundwater Dose/Event 

(hours} _l _ (mg/liter) J (mg<m2/c~ nt) 

r = Lag Time 

CF = Con\'crsion Factor 

___ Resid~ •-~i~dult 
Intake 1 Hazard 

_l!!lg/kf-dny)__ _ Quoti~nt 
(Ne) (Car) _ 

Phenol I 6.00E-00 I NA 

NA 
NA 

4 JIJE-003 J .80E-00I 2.00E-003 6.26E-007 l.54E-004 

r~ Metals 
M:mg:incsc 
Sodium 

2.00E-003 
NA 

Total Haza i:._d Quot!.!:nt and Can~ Ris~: 

I 00E-003 NA 
t.00E-003 NA 

-

I .07E+000 I 07E-006 2.64E-004 IE-00 1 
1.46E+002 1.71E+002 

IE-001 -

I 

I_ 

Equation for Haz:ird Quotient = Chronic Daily Intake (Nc)/Refcrencc Dose 

Equation for Contribution to Cance r Risk= Chronic Daily Intake (Car) x Slope Factor 
Equation for Total Lifetime Cancer Risk = Adult Contribution+ Child Contribution 

R .. idcnt Child Re.sident 
Contribution I --- rn,a~ -- Contribution Total 

to Lirctime _ (!',i;/k r-d•yl to Lifetime Lifetime 
Cancer Risk (Ne) (Car) £11~-Ri~. _ __ _fancer Ri sk 

2.64E-004 

I I 
4E-004 

4.5 1 E-00.J ZE-00 1 

- L 2E-001 

Assumptions for Resident (Adult) Assumptions for Resident (Child) 

Note: Cells in this table were intentionally left blank due 10 a lack of 1oxici1y data 
NA= Information not a,•ailablc . 

p:lpitlprojectslseneca\s63eeca\min_risk2\DERMGW.WK4 

CF = 
BW = 
SA = 
ET = 
EF = 
ED = 
AT (Ne) = 
AT (Ca,) = 

0.00 1 1/cmT -
70 kg 

18.000 cm2 
0.58 hours/day 
350 days/yc:ir 

24 years 
8. 760 d:iys 

25.550 day~ . 

CF = O.oo ~ 
BW = 1; kg 
SA = 6,600 cm2 
ET = I .00 hours/day 
EF = 350 days/year 
ED = 6 years 
AT(Nc) = 2.190 days 
A}:(C~ ::_ 25.550 days 
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,_.E A-13 
CA LCULAT ION OF ABSORBED DOSE AND RISK FROM DERMAL CONTACT TO SURFACE WATER 

REASONABLE MAXIMUM EXPOSURE (RME)- SEAD-63 
EE/CA• Mini Risk Assessment 

Seneca Army Depot Act ivity 

-Equation for lnbkC (mg/kg~fo.y) = DA. x SA x EF x ED 
-- ·- - Eq~ ation for AbsOrbcd 6~~c '"°pc'"7 E,7c0i (D A [ · =-=-- .. -- ~ .,..,...-_·c=,.-_=,... 

BW x AT 

~ Variables {Assum~tions for Each Rccc~tor arc Listed at the Bottom}: For organics with ET < t• : DA '" n:r l\\' CF 

DA = Absorbed Dose per Event ED = Exposure Duration 

II 

Equat ion for Hazard Quotient =. Chronic Daily Intake (Nc)/Rcfon:ncc Dose 
SA = Surface Arca Contacl BW = Bodyweight For organics with ET > t• : DA = Kp x CW x I ET/(l +B) + 2Tau( l+3 B)/(l + B) 1 x CF 
EF = Exposure Frequency AT = Averaging Time For inorganics: DA = Kp , CW , ET x CF Equation for Cancer Risk = Chronic Daily Intake (Car) x Slope Factor 

Kp = Pcnncab il ity Coefficien t Tau = Lag Time 
CW = EPC Surface Water CF = Conversion Factor 

-=== . - ~--. ... =-=-- .. 11 ET = E'-:posurc Time 
=----·----~- ---- -----. -•-------- ------- -=""""'==- -,.,.,.... ----

- ----- -- -· Dermal Care. Slope Permeability EPC Absorbed Park Worker Recreational Vi, itor_ (Child Com1tniction ,vorker 
Analyte I RID Dermlll Coeffi cient T•u B Surface Dose/Event Intake l-l aurd Cancer Intake Haza.rd C1tncer Intake )j Hazacd I C,nm r,, Water _ (rng/k•:d•Yl Quotient Risk _ _(mg/k .-d,y)___ _ Quotient Risk ~g_L1~r.L Quotient Ri sk 

('!'gf!<g-dav). (mg/kg-<lai:J:.! <~lh!L_ j hours) (unitlcss) (mg/LL_ (mg-cmz/c,ent) (Ne) (Car) - -- _( Ne) (Car) - - (Ne) (CRr) _ 
Volatil e Organics 
Chlorofonn 1.00E-002 6 IOE-003 6 .9E-003 0.53 (J (J 8.00E-004 1. 1 IE-008 l.55E-008 5 53E-009 2E-006 3E-0 l 1 1.34E-007 9.56E-009 IE-005 6E-O I I Dermal Conl11cl to Surface 
Toluene 2.00E-001 NA 3.2E-002 0 .3 7 01 I OOE -003 5.5 1 E-008 7.69E-008 4E-007 6 .64E-007 3E-006 Water Not App licab le 
Semivol1tilc Organics 

For Construction Worker 
4-Mcthylphenol NA NA 7.7E-003 0.45 0.0 2 20E-004 3. 14E-009 
Bcnzo(a)pyrcnc NA 7.30E+o00 8.3E-OO I 2.83 5.0 I .OOE-003 3.86E-006 l. 92 E-006 IE-005 3.32E-006 2E-005 
Bcnzo(b)0uoranthcne NA 7 30E-OO I 8.3E-OO I 2.92 5 1 9 OOE-004 3.53 E-006 l.76E-006 IE-006 3.04E-006 2E-006 
Bcnzo(ghi)pcrylcnc NA NA 1.2E+OOO 4.24 8 OIIE-004 5 .66E-006 
Bcnzo(k)fluoranthene NA 7.JO E-002 7.6E-IIOI 3.03 I OOE-003 3.65E-006 1.82E-1106 IE-007 3. 15E-006 2E-007 
bis(2-Ethylhcxyl)phthalatc 2.00E-002 I 40E-002 2.9E-002 17.44 0.2 6 .SOE-002 2. 28E-005 3. ISE-005 I IJE-005 2E-003 2E-007 2.74E-004 l.96E-005 IE-002 3E·007 
Butylbcnzyl phthalatc 2.00E-00 1 NA 4.2E-002 7.04 2.JOE-004 7.03E-008 9 .80E-OOR 5E-007 8.47E-1107 4E-006 
Di-n-butylphthalatc 1.00E-00 1 NA 2.6E-0112 4.116 0.2 I 50E-004 2.17E-1108 3.0JE-008 3E-007 2 62E-0117 3E-006 
Dibcnz(a.,h)anthracenc NA 7.JOE+OOO l.8E+OOO 4.08 11.7 8 OIIE-004 8.04E-006 4.0 1 E-006 3E-005 6.92 E-006 5E-005 
Diethyl phtha!atc 8.00E-00 1 NA 4.00E-003 1.97 0.0 2.90E-004 4.S0E-009 6.28E-009 8E-009 5 42E-008 7E-008 
Fluoranthenc 4.00E-002 NA 2.SE-001 1.53 1.4 7 OOE-004 5 .98E-007 R.35E-007 2E-005 7 21E-006 2E-004 
lndeno( 1,2.3 -cd)p~ n:nc NA 7.JOE-00 1 1.JE+OOO 3.97 K.O 9 00E-004 6.44E-006 3.2 1E-006 2E-006 5.55 E-006 4E-006 
Pcntach lorophcnol 3.00E-002 I ,20 li,-00 1 4.6 E-OOI 3.50 2.9 I OOE-003 2.JSE-006 3.32E-006 1. ISE-006 IE-004 IE-007 2.87E-005 2.05 E-006 IE-003 2E-007 
Phenanthrcne NA NA l.6E-OOI I. 12 0 .8 5.70E-005 2.67E-008 
Phenol 6.00E-00 1 NA 4.JE-003 0.38 0 .0 8.00E-004 6.05E-009 8.44E-009 IE-008 7.JO E-008 IE-007 
Pyrcne 3.00E-002 NA 2.2E-OO I 1.50 5 OOE-004 3.68E-007 5. 13E-007 2E-005 4.43E-006 IE-004 
P~sticidcs/PCBs 
4.4'-DDD NA 2.40E-OO I 2. IE-00 1 6.98 1.4 2.60E-005 3.99E-008 1.99E-008 SE-009 l.43E-008 SE-009 
4.4'-DDE NA JAOE-00 1 I.SE-00 1 6.80 1.2 5. IOE-006 6 .62E-009 3.30E-009 IE-009 5.70E-009 2E-009 
4,4'-DDT 5.00E-004 3.40E-OOI 3.2E-OO I 10.96 2.3 4 60E-005 1.35E-007 l. 88E-007 6 .l l E-008 4E-004 2E-008 I .62E-006 1. 16E-007 3E-003 4E-008 
Endosulfan sulfate 6.00E-003 NA l.9E-003 26 .55 I .40E-005 3.83E-OIO 5.35E-0 I0 9E-008 4.62E-009 SE-007 
Endrin 3.00E-004 NA 1.4E-002 15.33 0 .1 5.20E-005 7.88E-009 1.I OE-008 4E-005 9.50E-008 3E-004 
Endrin aldehyde NA NA 1.4E-002 15.33 0. 1 6 .20E-005 9 .39E-009 
Endrin kclonc NA NA 1.4E-002 15.33 0. 1 4.60E-005 6 .97E-009 
gamma-Chlordane 5.00E-004 3.50E-OO I l.lE-002 4.80 0. 1 4.00E-006 2.9 1E-OI O 4.05E-OIO 1.45E-O IO RE-007 5E-0 I I 3.50E-009 2.50E-OIO 7E-006 9E-O I I 
Hcplachlor 5.00E-004 4.50E+o00 9 .6E-003 13.9 1 0. 1 3 .60E-006 3.56E-O IO 4.97E-OIO l.77 E-O IO IE-006 RE-0 10 4 29E-009 3.07E-O IO 9E-006 IE-009 
Hcplach !or cpoxidc l .30E-005 9. IOE+OOO 2.3E-002 20 73 3 OOE-006 8.58E-OIO I .20E.j109 4.27E-OIO 9E-005 4E-009 1.03E-008 7.39E-0 I0 SE-004 7E-009 
Mct11ls 
Alumi num l.OOE+OOO NA 1.00E-003 NA NA 3.63 E+OOO 3.63E-006 5.06E-006 5E-006 4 38E-005 4E-005 
Arsenic 3.00E-004 UOE+OOO l.OOE-003 NA NA 3.SOE-003 3 .SOE-009 5.JOE-009 l.89E-009 2E-005 JE-009 4.58E-008 3.27E-009 2E-004 I 5E-009 
Barium 4.90E-003 NA l.OOE-003 NA NA 9. 14E-002 9 .14E-008 1.27E-007 JE-005 I. IOE-006 2E-004 
Beryll iu m 1.40E-005 NA 1.00E-003 NA NA 1.90E-004 l.90E-OIO 2.65E-O IO 2E-005 2 29E-009 2E-004 
Cadm ium l.25E-005 NA 1.00E-003 NA NA 7.SOE-004 7.SOE-0 10 1.09E-009 9E-005 9.40E-009 SE-004 
Calcium NA NA 1.00E-003 NA NA 2.20E+002 2.20E-004 
Chromium 7.SOE-005 NA 2.00E-003 NA NA 5.60E-003 l. 12E-008 U6E-008 2E-004 l.JlE-007 2E-003 
Cobalt 2.00E-002 5.00E-006 4.00E-004 NA NA 7.20E-003 2.88E-009 4.02E-009 1.43E-009 2E-007 7E-0 15 J.47E-008 2.48 E-009 2E-006 I IE-0 14 
Copper 4.00E-002 NA 1.00E-003 NA NA 7.90E-003 7.90E-009 l.lOE-008 3£-007 9.52E-008 2E-006 
Iron 3.00E-00 1 NA l.OOE-003 NA NA 9.05E+OOO 9.0l E-006 I .26E-005 4E-005 I .09E-004 4E-004 
u:ad NA NA I .OOE-004 NA NA 2.00E-002 2.00E-009 
Magnes ium NA NA I .OOE-003 NA NA 3.37E+OOI 3.37E-005 
Manganese 2.00E-003 NA l.OOE-003 NA NA 2.30E+OOO 2.JOE-006 3.21 E-006 2E-003 2.77E-005 IE-002 
Mercury 2. IOE-005 NA l.OOE-003 NA NA I.OOE-004 I.OOE-010 1.39E-OIO 7E-006 1.2 1 E-009 6E-005 
Nickel 8.00E-004 NA 2.00E-004 NA NA l. 88E-002 3 .76E-009 5 .24E-009 7E-006 4.53 E-008 6E-005 
Potassium NA NA 2.00E-003 NA NA 1.1 6E+OO I 2.32E-005 
Si lver 2.00E-004 NA 6.00E-004 NA NA 8.90E-004 5.l4E-O IO 7.45E-OIO 4E4106 6.44 E-009 J E-005 
Sod ium NA NA 1.00E-003 NA NA 5.93 E+OO I 5 .93E-005 
Thallium 8.00E-005 NA 1.00E-003 NA NA I 90E-003 1.90E-009 2.65 E-009 J E-005 2.29E-008 JE-004 
Vanadium 1.82E-004 NA i.OOE-003 NA NA 8.90E-003 8.90E-009 1.24E-008 7E-005 1.07E-007 6E-004 
Zinc 3.00E: 00 1 _ NA 6.00E~ OO'.I__ __ t:!,A NA ·--- 9.90E-002_ 5~4E-00!._ __ 8 .29E-008 3~002_ _ _7. 16E-!J07 ---- 2E-006 
T~.!... Hazard Qu2 tient and Cancer__Bis~: -- - ------ 4E-OO~ _ ~E-OQL ---- 4E-002 _ SE-005 ----· 
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TAG'LEA-13 

CALCULATION Of ABSORB ED DOSE AND RISK FROM DERMAL CONTACT TO SURFACE WATER 

REASONABLE MAXIMUM EXPOSURE (RME)- SEAD-63 

EE/CA - Mini Risk Assessment 
Seneca Army Depot Activity 

lrEquatioriTor lntakc (mg/kg-day) = DA x-S~ ~Q 
BW xAT 

Variables (Assumptions for Each Receptor an: Listed at the Bottom): 
DA = Absorbed Dose per E,·cnt ED = Exposure Dur.ition 
SA = Surface Arc3 Contact BW = Bodyweight 
EF = Exposure Frequency AT = Averaging Time 

=-=-=-=-

~ .= b rbcd. DosC pcrE\'cnt(DA[ ~ 
- Equat1onforA so Ds - i. , nvV~- -, - CF 

For organ ics with ET < t• : 

For O'!Janks w;1h ET > 1• : DA = Kp x CW x I ET/( I +B) + 2Tau( I+ 3B)/( I +B) I x CF 
For inorganics: DA = Kp x CW x ET x CF 
Kp = Pcnncability Cocffi cicnl Tau = Lag Time 
CW = EPC Surface Water CF = Com·crs ion F;ictor 

_ .• ~ = Exposurc Timt.: 

Eq uation fo r Hazard Quoucnt = Chronic Oaih Intake (Nc)/Rcfcrcncc Dose I 
Equation for Cancer Risk = Chrome D:uh Intake (Car) x Slope Fnctor 

~== ---=--i:; .. .;,~-1-Care. Slop;-r P«mubi1;1y 
Analyte RfD Dermal Coe rricient 

Kp 

__ ~g/!<g_-<iay) (mg/kg-<iay):_I _ (cm/hr) 

------
Notes 
I. Ce lls in thi s table were intentionally left blank due to a lack of toxicity data. 

Tau 

(hou rs) r (u~;:cs,) I 
EPC 

Surface 
W11tcr 

(mg/L) 

Absorbed Park Worker 
Dose/Event Intake 

I 

- . 
HaZHrd 

Quotient 
c a~ cr 

Ri sk . (m glk -dny) 

__ (~g-~m :/cn:nl) (Ne) - Car ,, .,., .... .. , ,, ... , ,~R•, 

CF = 
BW = 
SA = 
ET = 
EF = 
ED = 
AT (Nc) = 
AT (Car) = 

Assum~tions for Park Worker Assumptions for Rccrc■ tional y · ,,,.... ·· " 
- - I E-003 litc-;/c~3 C F = I E-003 liter/cm 

70 kg BW = 15 kg 
I. 980 cm2 SA = 3.300 cm2 

I hour/day 
18 days/year 
25 years 

9.125 days 

_._l5_15Q_ days 

ET = 
EF = 
ED = 
AT (Ne) = 
AT(Car) = 

I hour/day 
20 days/year 
5 years 

1.825 days 
25.550_da_vs ____ _ 

2 Kp. B. and Tou ,,ere taken from EPA Risk Assessment Guid::mcc for Supcrfund. Volume I· Human Heahh Evaluation Manual. Suppl ement Guidance: Dermal Ri sk Assessment Interi m Guidance. 1999. 
Where Kp and B \\Cn.: not a,·ailabc , they were calculated according to the guidance Ko,, values from SRC Phys Prop Database ,,e re used to cstimn!c Kp (http://csc .sym:s.com/intc rico" /ph ~sdcmo htm) 

p:\pit\projects\seneca\s63eeca\min_risk2\0ERMSW.WK4 

H11u rd 
Quoti ent 

Cancer 
Risk 
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TABLE A--
CALCULATION OF ABSORBED DOSE AND RISK FROM DERMAL CONT ACT TO SURFACE WATER 

REASONABLE MAXIMUM EXPOSURE (RME) - SEAD-63 

EE/CA - Mini Risk Assessment 
Seneca Army Depot Aclivity 

Equation f~ lniike (~g/kg~ay) = -- Eq~at ion f~ Absorbcd DOsC per facnt (DA): --

Variables (Assumptions for Each Receptor arc Listed at the Bonom): 
DA = Absorbed Dose per Event ED = faposurc Duration 

For organics\\ ith ET < t• : 
f,, r F.T 

D,\ 2t.: r '"'{--, - CF 

SA = Surface Arca Contact BW :::: Bodyweight For organics with ET > t DA = Kp x CW x I ET/( l+B) + 2Tau(l +38)/(l +B)] x CF 
EF = Exposure Frequency AT = Averaging Time For inorgan ics: DA = Kp x CW x ET x CF 

Kp = Pcm1eabi lity Coefficient Tau = L.ig Time 
CW = EPC Surface Water CF = Conversion Factor 
~ = Exposure Time 

Dermal Care. Slope Permeability 
Analyte I Rffi Dermal Coefficient Tau B 

EPC Absorbed 
Surface DosC'I Evc:nt 

Resident ~1!!!) 
. Intake Hau rd Contribution 

Kr 

(mg!l<~i') J mg/kg-<l_ai)-1 __(£mlhrl 
Volatile Organics 

(hou") lunit lcss) 
Water 
(mg/L) (mg-cm 2~'cnt) 

1- ...J!!iglk -day) Quotient to Li fetime 
1- (~)_ (Car) Cancer Ri sk 

I-- -
Chloroform 1.00E-002 6 . I0E-003 6.9E-003 0 53 0.0 8.00E-004 I. I IE-008 l.6 1E-008 5 53E-009 2E-006 3E-0 1 I 
Toluene 2.00E-00 1 NA 3.2E-002 0.37 0. 1 I 00E-003 5 5 1E-008 8.0IE--008 4E-007 
Semivolati le Organics 
4-Methylphenol NA NA 7.7E-003 0.45 0.0 2 20E-004 3. 14 E-009 
Bcnzo(a)pyn.:nc NA 7.30E+0OO 8.3E-00 I 2.83 5.0 1.00E-003 3 86E-006 1.92E-006 IE·005 
Benzo(b )fluoranthenc NA 7.30E-00 I 8.JE-00 1 2.92 5. 1 9.00E-004 3 53E-006 I .76E-006 IE-006 
Bcnzo(ghi)pcrylcnc NA NA 1.2E+000 4.24 8.00E-004 5 .66E-006 
Bcnzo(k)fluoranthcne NA 7.30E--002 7.6E-00 I 3.03 I .00E-0113 3 ,65 E-006 I .82E-006 IE-007 
bis(2-Eth~·lhexyl)phthalate 2.00E-002 1.40E-002 2.9E-002 17 44 02 6.B0E-002 2.28E-005 3.31 E-005 I. IJ E-005 2E-003 2£.()07 
Butylbcnz~·lphthalatc 2.00E-00 1 NA 4.2E-002 7.04 2.J0E-004 7.03E-008 1.02E-007 SE-007 
Di ·n·bulylphthal:itc I .00E-00 1 NA 2.6E-002 4.06 11.2 1.50E-1104 2.17E-008 3. l6E-1108 3E-11117 
Dibcnz(a.h)anthmccnc NA 7.30E+OO0 1.8E+000 4.08 11.7 8 II0E-11114 8.04E-006 4.0 IE-1106 3E-0115 
Diethyl phthalatc 8.00E-00 1 NA 4.00E-003 1.97 11.0 2. 00E-004 4.S0E-009 6.54E--009 8E-009 
Fluor.uuhcne 4.00E--002 NA 2.5E-00I 1.53 1.4 7.IIOE--004 5.98E--007 8.69E--007 2E-005 
lndeno( 1,2.3 -cd)pyn:ne NA 7.30E-00 I I .3E+0OO 3.97 8.0 9 00E-004 6.44E-0116 3 2 1E-006 2E-1106 
Pcnt.achlorophenol 3.00E--002 1.20.00 1 4.6E-00 1 3.50 2.9 1.00E--003 2.38E--006 3.46E-006 I 18E--006 IE-004 IE-007 
Phcnanthrcnc NA NA i.6E-OO I 1.12 0.8 5.70E-005 2.67E-008 
Phenol 6.00E-00 1 NA 4.3E-003 0.38 0.0 8.00E-004 6.0SE--009 8.79E-009 IE-008 
Pyrcnc 3.00E-002 NA 2.2E-00 I 1.50 5.00E--004 3.68E--007 5 .34 E-007 2E-005 
Pesticides/PCBs 
4.4'-DDD NA 2.40E--O0I 2. IE-001 6 .98 1.4 2.60E"105 3.99E--008 i.99E-008 5E-009 
4.4'-DDE NA 3.40E-OOI l .8E-00 I 6 .80 1.2 5. I0E--006 6.62E-009 3.30E--009 IE-009 
4,4'-DDT 5.00E--004 3.40E-00 I 3.2E-OOI 10.96 2.3 4.60E"l115 I.JSE--007 l.96E--007 6.71E-008 4E-004 2E-0118 
Endosulfan sulfate 6.00E-003 NA l.9E-003 26.55 1.40E-005 3.83E-0 I0 5.57 E--0 l0 9E-008 
Endrin 3.00E--004 NA 1.4E-002 15.33 0.1 5.20E-005 7.88E-009 1. l4E-008 4E-0115 
Endrin aldehyde NA NA 1.4E-002 15 .33 0.1 6 .20E-1105 9.39E-009 
Endrin ketone NA NA 1.4E-002 15 .33 0.1 4.60E-005 6.97E-009 
gamma-Chlordane 5.00E,004 3.50E-00 I 1.2E-002 4.80 II. I 4.00E-006 2.9 1E-0 I0 4.22E-0 I0 l .45E-0 I0 8E-007 5E-01 I 
Hcptachlor 5.00E--004 4.SOE+OOO 9.6E-003 13.9 1 0.1 3,60E-006 3.56E-0 I0 5. l8E--O III l .77E-0 I0 IE-006 KE-0 10 
Heptachlor cpoxidc 1.30E"105 9. I0E+OOO 2.3E-002 20 .73 3.00E--006 8.58E-0 III 1.25E-009 4.27E-0 I0 IE-004 4E-009 
Metals 
Aluminum I .OOE+OOO NA I.OOE--003 NA NA 3.63E+000 5.27E-006 5E-1Xl6 
A~nic 3.00E-004 1.50E+ooo 1.00E-003 NA NA 3.80E-003 5.52E-009 l.89E-009 2E-005 3E-009 
Barium 4.90E-003 NA 1.00E-003 NA NA 9. 14E"l02 l.33E-007 3E-005 
Beryllium 1.40E-005 NA 1.00E-003 NA NA l.90E"l04 2.76E--010 2E-005 
Cadmium 1.25E-005 NA 1.00E-003 NA NA 7.S0E--004 1. IJE-009 9E-005 
Calcium NA NA I.OOE-003 NA NA 2.20E+002 
Chromium 7.S0E-005 NA 2.00E-003 NA NA 5.60E-003 l .63E--008 2E-004 
Cobalt 2.00E--002 5.00E-006 4.00E-004 NA NA 7.20E--003 4. IKE--009 1.43E-009 2E-007 7E-0 15 
Copper 4.00E-002 NA 1.00E-003 NA NA 7.90U103 l . l5E--008 3E-1107 
Iron 3.00E-00 1 NA I.OOE-003 NA NA 9.05E+000 I.JIE-005 4E-1105 
Lead NA NA 1.00E-004 NA NA 2.00E-002 

Magnesium NA NA I .00E-003 NA NA 3.37E+00 I 
Manganese 2.00E-003 NA I .00E--003 NA NA 2.30E+000 3.34E-006 2E-003 
Mercury 2. I0E-005 NA I.OOE-003 NA NA I .00E-004 1.45E-0I0 7E-006 
Nickel 8.00E-004 NA 2.00E--004 NA NA I .88E-1102 5.46E-009 7E-0116 
Potassium NA NA 2.00E-003 NA NA 1. l6E+00 I 
Silver 2.00E-004 NA 6.00E-004 NA NA 8.911E-1104 7.76E-0I0 4E-1106 
Sodium NA NA i.OOE-003 NA NA 5.93E+00I 
Thallium 8.00E-005 NA 1.00E--003 NA NA I .90E--003 2.76E-009 3E-005 
Vanadium l.82E-004 NA 1.00E-003 NA NA 8.90E-003 1.29E-008 7E-005 

Equation for Hazard Quotient = Chronic D:ii ly Intake (Nc)/Refercncc Dose 
Equ:it ion fo r Contri bution to Cancer Risk = Chronic D:iily Intake (Car) x Slope Factor 
Equation for Total Lifet ime Cancer Risk = Adult Contribution + Chi ld Contribution 

Rtsidenl IChildl ReJident 
Intake Hnzard Contribut ion Total 

_ (_!!>glki-day) __ . Quotient to Lifetime Lifetime 
(l'!,l _ (CarL Cancer Risk ~ ncerRisk - •-- I--'----'--

l.34 E-007 9.56E-009 IE-005 6 E--01 I 9E-01 I 
6 64E--00 7 3E-006 

3.32E-006 2E-005 4E-005 
3.04E-006 2E-006 4E")06 

3. ISE-006 2E-007 4E-0117 
2.74E--004 I 96E-005 IE-002 3E-007 4E-007 
8.47E-007 4E-006 
2 62E--00 7 3E-006 

6 92E-006 5E-005 8E-005 
5 42E-008 7E-008 
721 E-006 2E-004 

5.55E-006 4E-006 6E-006 
2.87E-005 2.0SE-006 IE-003 2E-007 4E-007 

7.30E--008 IE--007 
4.43E.006 IE-004 

3.43E-008 8E-009 IE-008 
5.70E-009 2E-009 3E-009 

1.62E-006 1.1 6E-007 3E-003 4E-008 6E-008 
4.62E-009 8E-007 0E+0OO 
9.50E--008 3E-004 0E+000 

3 S0E-009 2.50E-0 I0 7E-006 9E--O I I IE--0 10 
4.29E-009 3.07E-0 I0 9E-006 I E-009 2E--009 
I.0J E-008 7.39E-0 10 8E-004 7E--009 IE--008 

4.38E-005 4E-005 
4.58E-008 3.27E--009 2E-004 5E-009 8E-009 
I. I0E--006 2E-004 
2.29E-009 2E-004 
9.40E-009 8E-004 

I 35 E--007 2E-003 
3.47E--008 2.48E-009 2E-006 IE--014 2E--0 14 
9 .52E-008 2E-006 
I .09E-004 4E-004 

2.77E-005 IE-002 
U IE-009 6E-005 
4.53E-008 6E-005 

6.44E--009 3E-005 

2.29E-008 3E-004 
1.07E--007 6E-004 

Zinc 3.00E--001 NA 6.00E-004 NA _ I'll\ - 9.90E-002 

3.63E-006 
3.K0E--009 
9. 14E-008 
1.90E--O I0 
7 80E--O I0 
2.20E-004 

l.12E-008 
2.KKE--009 

7.90E-009 
9.0SE-006 
2.00E-009 

3.37E-005 
2.30E-0116 
I .II0E-0 10 
3 .76E-009 

2.32E-005 
5 .34E-0I 0 

5.93 E-005 
l. 90E-009 
8.90E-009 
5 .94E-OOK . .!c63E:QQ8 3E-007 -- .2_1_6E-007 . 2E-006 

Total Hazard Quotient ,md Can~er Risk~--- -~ -00:l_ '--~E-005 4E-002 SE--005 IE-004 -- -·- --

p·\pit\projects\seneca\s63eeca\min_risk2\0ERMSW.WK4 

J 
-

Page 3 of% 



TABLEA-h 
CALCULATION OF ABSORBED DOSE AND RISK FROM DERMAL CONTACT TO SURFACE WATER 

REASONABLE MAXIMUM EXPOSURE (RME)- SEAD-63 

Equatioll for lntakC (mg/leg-day)= DA ~--;~ EF , ED 
BWxAT 

Variables (Assumplions fo r Each Receptor arc Li sted at the Botlom): 
DA = Absorbed Dose per Even! ED = Exposure Duration 
SA = Surface Arca Contact BW = Bodyweight 
EF = Exposure Frequenc~ AT = Aver.1.ging Time 

Notes: - - - -

Permenbility 
Coefficient 

,._.,, 

(cm/hr) 

I Cells in this table were inlcntionally left blank due to a lack oftoxicit~ data. 

EE/CA - Mini Risk Assessment 
Seneca Army Depot Activ ity 

·-Eq"U:itiOn for AbSOrbcd Dose per En!ii1 (DA): 

For organ ics with ET < t• : f-r F.T 
0 ,\ 2a.:p C\\' --,- CF 

For organics with ET > t DA = Kp x CW x I ET/( I +B) + 2Tau( I+ 38)/( I +B) I x CF 
For inorgan ics : DA = Kp x CW x ET x CF 
Kp = Permeability Coefficient Tau = Lag Time 
CW = EPC Surface Water CF = Con\'crsion Factor 
ET _= Exposurc_Time _ 

Equation for H=ir<I Quotient = Chronic Daily Intake (Nc)/Rcfcn:ncc Dose ] 
Equation for Contribution to Cancer Risk= Chronic Dail y Intake (Car) x Slope Factor 
Equation for Total Lifetime Cancer Risk = Adult Contribution+ Chi ld Contribution ~ 

I 
- I Tau B 

(hours) . (unitless) 

EPC Absorbed Ruident (Adult)~ --~ _ Rtsident Child 
Surface Dosc/ E,•cnt . lnlakc Hazard Contribution lnlnkc Haza rd Contribution 

Resident 
Toti.I 

Wnlcr __ (mg/k -~ - Quoticnl to Lifclimc _ (mg/k -day) __ Quotient to Lifetime Lifetime 

---1 -
(mg/L) (mg-cm:/eH.:nl) (Ne) Car Cancer Risk (Ne) C11 r Cancer Risk Cancer Risk 

- Assumptions for Resident (Adult) Assumptions for Resident (Chi ld' 
CF= - - I E-003 liter/cm) - CT = I E-003 liter/cm) 

BW = 70 kg BW = I 5 kg 
SA = 4.500 cm2 SA = 3.300 cm2 
ET = 0.5 hour/day 
EF = 
ED = 
AT (Ne) = 
AT (Car) = 

35 days/year 
24 years 

8.760 days 

_ 25.550 d_£l~S _ 

ET = 
EF = 
ED = 
AT (Ne) = 
AT (Car) = 

I hour/day 
35 days/year 

6 yea.rs 
2. 190 days 

25.550 days __ , _ 

2. Kp. B. and Tou \\Crc taken from EPA Risk Assessment Guidance for Supcrfond. Volume I: Human Health E\'alualion ~fanual. Supplement Guidance: Dermal Risk Assessment Interim Guidance . 1999 
Where Kp and B \\ere not avai labc . they \\ere calculated according to the guid:mce " o" \'alues from SRC Ph~ sProp Database ,\ere used to estima1e Kp (http·//csc sym.:s.com/inlerko,, /ph~sdemo htm) 
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Equ.iti on for Int~~ (mg/kg-d.iY) = 

V.iri.iblcs (Assumptions for E.ich Receptor .ire Listed at the Bottom): 
CS = Chcmic.-il Concentration in Scdimcnt. from Sediment EPC D.it.i. 
CF = Conversion F.i.ctor 
SA = Surface Are.i. Contact 
AF = Adherence F.i.ctor 

ABS = P,bsorp~o'l!_ae.~10°"~===== ==== 

Analyte 

Volatile Organics 
Acetone 
Methyl eth~ I ketone 
Toluene 
Semivolal'ilc Organics 
2-Methyln;1phthalcne 
Benzo(a)anthracene 
Bcnzo(a)pyrene 
Bcnzo(b )fluoranthcnc 
Benzo(k)fluoranthent: 
bis(2-E1h~ lhc"yl)phthalate 
Butylbcnz.~ 1phth.i.13tc 
Carbazole 
Chrvscnc 
Di-~-bu1~ lphthalatc 
Di-n-oct~ lphthalate 
Dibcnz(a.h);mthraccnc 
Dibcnzo fur.m 
Oicth~ I phthalatc 
Fluoranthcnc 
Fluorcnc 
lndcno( 1.2.3-cd)pyrcne 
Naphthalene 
Phenanthrcnc 
Phenol 
Pnenc 
P~sticidcs/PCBs 
4,4'-DDD 
4.4'-DDE 
4A'-DDT 
alpha-Chlordane 
Aroclor-1260 
Endosulfan I 
Endosulfan sulfate 
Endrin aldehyde 
Endrin ketone 
Metals 
Aluminum 
Arsenic 
Barium 
Be~l lium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Cyanide 
Iron 
u:ad 
Magnesium 
Manganese 
Mcrcu~· 
Nicke l 

Dermal 
RID 

l!".~sc<fay) 

1.00E-00 1 
6.00E-00 1 
2.00E-00 1 

4.00E-002 
NA 
NA 
NA 
NA 

2.00E-002 
2.00E-00 1 

NA 
NA 

I.OOE-001 
NA 
NA 
NA 

8.00E-001 
4.00E-002 
4.00E-002 

NA 
2.00E-002 

NA 
6.00E-00 1 
3.00E-002 

NA 
NA 

5.00E-004 
5.00E-004 
2.00E-005 
6.00E-003 
6.00E-003 

NA 
NA 

I.OOE+OOO 
3.00E-004 
4.90E-003 
I .40E-005 
l.25E-005 

NA 
7.SOE-005 
2.00E-002 
4.00E-002 
2.00E-002 
3.00E-00 1 

NA 
NA 

2.00E-003 
2. IOE-005 
8.00E-004 

h:\eng\seneca\s63eeca\min_risk\DERMSED.WK4 

Care. Slope 
Derm al 

(ms!J<.s~i:l:' 

NA 
NA 
NA 

NA 
7 JOE-00 1 
7 30E+OOO 
7.JOE-00 1 
7.30E-002 
1.40E-002 

NA 
2.00E-002 
7.30E-003 

NA 
NA 

7.30E+OOO 
NA 
NA 
NA 
NA 

7.30E-OO I 
NA 
NA 
NA 
NA 

2.40E-OO I 
HOE-00 1 
l.40E-OO I 
3.SOE-00 1 
2.00E+OOO 

NA 
NA 
NA 
NA 

NA 
UOE+OOO 

NA 
NA 
NA 
NA 
NA 

5.00E-006 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

TABLE A-15 
CALCULATION OF ABSORB ED DOSE AND RISK FROM DERMAL CONTACT TO SEDIM ENT 

REASONABL E MAXIM UM EXPOSURE (RM E)- SEA D-63 

EE/CA - Mini Risk Assessment 

Seneca Army Depot Activity 

(5,(-~A,~ ;~D 
BWxAT 

--·--
Absorption 

f actor" 

(~n i~ss) 

NA 
NA 
NA 

0. 10 
0 .13 
0 .13 
0 .13 
0 .13 
0. 10 

0.10 
0. 10 
0. 10 

• (l.10 

0.10 
0 .13 
0 .10 
0 .10 
0 .13 
0 . 13 
0 . 13 
0 . 13 
0. 13 
0 . 10 
0 . 13 

0.03 
0,03 
O.Q3 
0.04 
0. 14 
0. 10 
0. 10 
0 .10 
0. 10 

NA 
3.00E-002 

NA 
NA 

I.OO E-003 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

EF = Exposure Frcqucncy 
ED = Exposure Duration 
BW = Bodyweight 

Equat ion for Hazard Quotient = Chronic Dail y Intake (Ne)/Rcfcrcnce Dose 

Equation for Cancer Ri sk = Chronic Dail y Intake (Car) x Slope Faclor 

AT = Averaging Time 

~----- ~--==== 
EPC 

Sedime 

_l!".g/kg 

l.50E-O< 
3.50E-OO 
1.40E-O< 

1.40E-OO 
2.00E+o, 
2.70E+o, 
3.50E+O 
1. 90E+01 
I.I OE-0! 
2.lOE-00 
4.lOE-0! 
2.20E+O< 
l. 90E-OO 
1.90E-OO 
I .20E+O 
3.60E-O, 
9.lOE-0• 
4.JOE+O 
I.I OE-0• 

2.50E+OOO 
2.JOE-0 
1.50E+Oi 
I.IOE-0 

3.20E+O 

3.90E-n 
9 .20E-O 
8.30E-0 
3.20E-O 
I.IOE-0 
7.50E-O 
1.20E-O 
8.60E-O 
9.40E-11 

1.67E+o, 
6 80E+o, 
1.07E+o, 
8.00E-0 
8.30E-O 
2. I IE+o, 

2.44E+O 
1.44E+O 
4,26E+O 
2. IOE+n 
2.97E+o, 
4.62E+o, 
1.6 1E+O• 
9.95 E+( 
l .30E-O 

4.42E+< 

r-· Park Worker 
Absorbed Dose Haza rd 

_ (m g/k -day) - Quotient 
(Ne) (Car) - -

I 12E-OOQ JE-008 
7 46E-OOR 
I OIE-11117 
I.J IE-007 
7.08E-008 

S.83E-009 3.16E-009 4E-007 
1.77E-009 9E-009 

l.23E-OOR 
6.3 1 E-008 

l.53E-009 lE-008 

4.47E-008 

7.39E-009 9E-009 
4.49E-007 IE-005 
1. 15E-OOR 3E-007 

9.llE-0118 
l.40E-009 IE-007 

8.83E-OIO I E-009 
3.34E-007 1 E-005 

3.36£-01 I 
7.92E-O 11 

2.00E-010 7.14E-O II 4E-007 
1.03E-O III 3 .67E-O I I 2E-007 
1.24E-008 4.42E-009 6E-004 
6.0lE-0 10 IE-1107 
9.64 E-O IO 2E-007 

1.64E-007 5.85E-008 5E-004 

6.67E-O IO SE-005 

Cancer 
Risk 

r----

5E-008 
7E-007 
IE-007 
5E-009 
4E-OI I 

lE-0 10 
5E-O IO 

3E-007 

7E-008 

SE-0 12 
3E-O II 
2E-O II 
IE-0 11 
9E-009 

9E-008 

Recrentional Visitor (Child 
Absorbed Dose l-lnz:i rd 

- __Jmglk1-dny) __ Quotient 
(Net _ - (~ r ) - -·----

1. llE-008 3E-007 
l.48E-007 
2.DOE-007 
2.59E-007 
1.4 1E-007 

8 78E-008 6 27E-009 4E-006 
1.76E-008 9E-OOR 

2.45E-008 
l .25E-007 

l. 52 E-008 lE-007 

R.R9E-OOR 

7.34E-008 9E-008 
4.46E-006 IE-004 
1.14 E-007 JE-006 

l.85E-007 
2.J9E-008 I E-006 

8 .78E-009 IE-008 
3.32E-006 IE-004 

6 .67E-OI I 
l.57E-OIO 

1.99E-009 1.42E-O IO 4E-006 
1.02E-009 7.29E-O I I lE-006 
l.23E-007 8.78E-009 6E-003 
5.9RE-009 IE-006 
9 .57E-009 lE-006 

1.63E-006 1.1 6E-007 5E-003 

6 .62E-009 5E-004 

Conslruction \Vorker 
Cancer Absorbed Dose i lhza,~j Cancer 

Ri sk _ J01_gli~tl....___ Quoti ent Risk 

- - _ 1Ne) (Car) 

Dermal Contact to Sediment 
Not Applic11ple for 

for Construction Worker 

IE-007 
IE-006 
lE-007 
IE-008 
9E-O II 

5E-OIO 
9E-O IO 

6E-007 

IE-007 

2E-O II 
5E-O II 
5E-0 11 
3E-Ol 1 
lE-008 

lE-007 
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TABLEA-15 

CALCULATION OF ABSORBED DOSE ANO RISK FROM DERMAL CONTACT TO SEDIMENT 

REASONABLE MAXIMUM EXPOSURE (RME)- SEAD-63 

EE/CA - Mini Risk Assessment 
Seneca Army Depot Acti\' ity 

-EquatiOn for Intake (ll;g/kg-da~·) = CS x CF-X SA ~x-ABS x ~[) 

1 V,uiablcs (Assumptions for E.,ch Receptor arc Listed at the Bottom}: 
CS = Chcmic:il Concentration in ScdimcnL from Sediment EPC Data 
CF = Conversion Factor 
SA = Su,facc Arc;') Cont.let 
AF = Adherence Factor 
~8~ = Absorpl_!9n Faclor ~ 

Dcrm11I Care. Slope 
Analytc RID Dermal 

-- - _ (~~g-dav (m~~iJ:.! 

Potassi um NA NA 
Selenium 5.00E-003 NA 
Sodium NA NA 
Thallium 8 OOE-005 NA 
Vanadium I 82E-004 NA 
Zinc 3.<>0E-001 NA 

-
To1al Hazard Quolient and Cancer Risk: --

BW xAT 

Absorption 
Factor" 

(~l~ss) 

NA 
NA 
NA 
NA 
NA 
NA 

Eq u:ni on for Haz.:i.rd Quo1icnt = Chronic Daily Intake (Nc)/Rcfcrcncc Dose 
EF = E:<posurc Frequency 
ED = Exposure Duration 
BW = Bod~ \\Cighl 

Equation for Cancer Risk = Chronic Daily Intake (Car) x Slope Factor 

AT = Avc rJging Time 

EPC 
Sediment 

(mg/kg) _ 

2.57E+003 
2 I0E+000 
5.78E+002 
2 J0E+000 
2.80E+00 I 
5.34E+002 

Park Worker 
Absorbed Dose -r Hazard 

_ (mg/kf-d11y) _ j Quolient 
(Ne) (Cn) 

Cancer 
Risk 

IE-006 

Recrentionnl Visitor (Child 
Absorbed Dose 

(mg/kf·d•li_ 
(Ne) _ _(C"-'1.. 

Hnard 
Quotient 

IE-002 

Cancer 
Risk 

JE-006 I E-003 

Assumptions for Park Worker 
I E-006 kg/mg 

Ass umptions for Recreati ona l Visitor (Child) 

Note CClls~s table ,,en: intcntioo"all~ left blank due to a lack of toxicity daia 
NA = Information not available. 

CF = 
BW = 
SA = 
AF = 
EF = 
ED = 
AT(Ne) = 
AT (Car) = 

70 kg 
:'i .700 cm2 

0 .2 mg/cm2 

18 da~ s/~ car 
25 yi.:ars 

9. 125 da~s 
2:'i .55Q days 

CF = - I E-006 kg/mg 
BW = 15 kg 
SA = 2.800 cm2 
AF = 0 2 mg/cm2 
EF = 78 days/~ car 
ED = 5 years 
AT (Ne) = 
AT (Car) =_ 

1.825 days 
___] 5.5}0 days 

Absorption factors are from EPA Risk Assessment Guidance for Superfund. Volume I: Human Health Evaluation Manual. Supplement Guidance: Dermal Risk Assessment. 1999. 
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Huard 
Quotient 
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- ·--- _ _I 

c;;.;;; 
Risk 
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TABLE A-16 

CALCULATION 01' ABSORBED DOSE AND RISK FROM DERMAL CONTACT TO SEDIMENT 

REASONABLE MAXIMUM EXPOSU RE (RME)- SEAD-63 

EE/CA - Mini Risk Assessment 
Seneca Army Depot Activity 

Equation for Intake (mg/kg"~ •;-;- ·---- . . -cs x-CF '.'(SAX AF- X ABS ·x· EF X ED -
BW,AT 

Variables (Assumptions for Each Receptor arc Listed at the Bottom): Equation for Hazard Quotient = Chron ic Daily Intake (Nc)/Rcfcrcncc Dose 
CS = Chemical Concentration in Sediment. from Sediment EPC Dat:i 
CF = Com•crsion Factor 

EF = Exposure Frequency 
ED = Exposure Duration 
BW = Body\\cight 

Equation for Contribution to Cancer Risk = Chronic Dail~· Intake (C:lr) x Slope Factor 
Equation for Total Lifetime Cancer Ri sk = Adult Contribution + Chi ld Contribution 

SA = Surface Arca Contact 
AF = Adherence Factor AT = A\·craging Time 
ABS = Absorption Factor ____ ~=-

Dcrm11l Cnrc. Slope Absorplion EPC 
Analytc RfD Dermal Factor" Sed im ent 

,____ Resident (Adult) Resident /Child) 
Absorbed Dose Hazard Contribution Absorbed Dose Hau rd 

--- (mg".!<g-<lo)·) (mg/kg~y)- 1 _ _juE.!_1 1<:_!S) _ (mgil<g) 
(!!'g/kg-dayl__ _ Quolicnt to Lifetime _Jmg/kg-dnl'.) Quotient 

(Ne) (Ca,) 
f--- ·- -

Cancer Risk -=-(Ncl_ (~_aii - -
Vo lati le O rgan ics 
Acclonc I .00E-001 NA NA I .50E-00I 
Mc1hyl ethyl ketone 6.00E-001 NA NA 3.50E-0U2 
Toluene 2.00E-00 1 NA NA 1.40E-002 
Scmivolat ile Organi cs 
2-Mcthylnaphthalcnc 4.00E-002 NA 0.10 I .40E-002 l . l l E-009 3E-00R 1. l lE-008 JE-007 
Bcnzo(a)anthraccnc NA 7.J0E-00 1 0.13 2.00E+000 7.46E-008 SE-008 I 48E-007 
Bcnzo(a)pyrcnc NA 7.30E+OOO 0.13 2.70E+OOO I.0 IE-007 lE-007 l 00E-007 
Bcnzo(b)fluoranthcne NA 7.J0E-00 1 0. 13 3.50E+000 1.3 IE-007 IE-007 l.59E-007 
Bcnzo(k)fluoranthcne NA 7.J0E-002 0.13 1.90E+000 7.08ES)08 5E-009 1.41 E-007 
bis(Z-Ethylhc:-c:yl)phthalatc l .00E-002 1.40E-00l 0 .10 I I0E-00 1 8.83E-009 3.16E-009 4E-007 4E-01 I 8.78E-008 6.llE-009 4E-006 
Butylbcnzylphthalatc l .00E-00 1 NA 0.10 l .20E-00l 1.77E-009 9E-009 l .76E-00R 9E-008 
Carbazolc NA l .00E-002 0.10 4.30E-00I 1.l3E-008 lE-0 10 2 45E-00X 
Chryscnc NA 7.30E-00J 0 .10 l .20E+000 6 .l lE-008 5E-0I0 1.25E-007 
Oi-n-butylphthalate I .00E-QII I NA 0.10 l .90E-002 1.53 E-009 lE-008 l.52E-008 lE-007 
Di-n~tylphthalatc NA NA 0.10 1.90E-00l 
Dibcnz(a,h)anthraccnc NA 7.30E+OOO 0.13 I .20E+000 4.47E-008 3E-007 8.89E-008 
Dibcnzofuran NA NA 0.10 3.60E-00l 
Diethyl phthalatc 8.00E-001 NA 0.10 9 .l0E-002 7.39E-009 9E-00Q 7.l 4E-008 9E-00R 
Fluoranthcm: 4.00E-002 NA 0.13 4.30E+000 4.49E-007 IE-005 4.46E-006 IE-004 
Fluorcnc 4.00E-002 NA 0.13 I.I0E-001 l . I5E-00R 3E-007 l . 14E-007 JE-006 
lndcno( l ,2.3 -cd)pyrcnc NA 7.J0E-001 0.13 l .50E+000 9 32E-008 lE-008 1.85E-007 
Naphthalene l .00E-002 NA 0.13 l .30E-00l l 40E-009 IE-007 2.39E-008 IE-006 
Phcnanthrcnc NA NA 0.13 I .50E+000 
Phenol 6.00E-001 NA 0.10 1.I0E-002 8.SJE-010 IE-009 8.78E-009 IE-008 
P\'rcnc 3.00E-002 NA 0.13 
P~sti cidcs/PCBs 

J .l0E+000 J .34E-007 IE-005 3.JlE-006 IE-004 

4.4'-DDD NA l .40E-O0I 0 .03 3 .90E-003 3.36E-0 l l SE-012 6 67E-0I I 
4.4'-DDE NA J A0E-001 0.03 9.20E-00J 7.92E-0 I I JE-0I1 1.57E-0 I0 
4.4'-DDT 5.00E-004 J .40E-OOI 0.()) 8.30E-003 l .00E-010 7.14ESI I I 4E-007 lE-0 11 1.99E-009 l.42E-0I0 4E-006 
alpha-Chlordane 5.00E-004 3.50E-00I 0.04 3.l0E-003 l .03E-0I0 J .67E-0 I I lE-007 IE-011 1.0lE-009 7.l9E-U I I lE-006 
Aroclor-1 260 l .00E-005 2.00E+OOO 0.14 I. I0E-001 I .24E-008 4.42E-009 6E-004 9E-009 l.lJE-007 8.78E-009 6E-00J 
Endosulfan I 6.U0E-003 NA 0.10 7.50E-003 6 .lllE-010 I E-007 5.98E-009 IE-006 
Endosulfan sulfate 6.00E-003 NA 0.10 1.l0E-002 9 .64E-0 I0 lE-007 9.57E-009 2E-006 
Endrin aldehyde NA NA 0.10 8.60E-003 
Endrin ketone NA NA 0.10 9.40E-003 
Meta ls 
Alumin um 1.00E+000 NA NA 1.67E+004 
Arsenic 3.00E-004 l . .50E+000 3.00E-002 6.80E+000 I .64E-007 5.85E-008 5E-004 9E-008 1.63E-006 1.16E-007 5ESJOJ 
Barium 4.90E-003 NA NA 1.07E+00l 
Beryllium 1.40E-005 NA NA 8.00E-001 
Cadm ium l.l5E-005 NA I.00E-003 8.30E-00 I 6 .67E-0 I0 5E-005 6.62E-009 5E-O0➔ 

Calcium NA NA NA 2. 11 E+005 
Chromi um 7.S0E-005 NA NA 2.44E+OO I 
Cobalt l.00E-002 5.00E-006 NA I .44E+00 I 
Copper 4.00E-002 NA NA 4.l6E+ll0 1 
Cyanide l .00E-002 NA NA 2. I0E+000 
Iron J .00E-00 1 NA NA l .97E+004 
Lead NA NA NA 4.62E+00 I 
M:igncsium NA NA NA 1.61E+0{)4 

Manganese l .00E-003 NA NA 9.95E+00l 

Mcrcur~• 2. I0E-005 NA NA U0E-00 1 
Nickel 8.00E-004 NA NA 4.42E+00 I 

h:lenglsenecals63eecalmin_ri sk\DERMSED.WK4 

Resident 
Contribut ion Total 

to Lifetime Lifetime 
Cancer Risk Cancer Risk 

IE-007 l.63E-007 
IE-006 l .l0E-006 
2E-007 l .85E-007 
IE-008 1.54E-008 
9E-0 II l.3lE-010 

5E-0 I0 7.J7E-0I0 
9E-0 I0 l.3SE-009 

6E-007 9.76E-007 

IE-007 l .03E-007 

lE-01 1 l.41E-0l l 
5E-0 I I 8.04E-0 I I 
5E-0 I I 7.l5E-0I I 
JE-0 11 3.84E-01 I 
lE-008 l .64E-008 

lE-007 2.62E-007 
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TABLE A-16 

CALCULATION OF ABSORBED DOSE AND RISK FROM DERMAL CONTACT TO SEDIMENT 

REASONABLE MAXIMUM EXPOSURE (RME)- SEAD-63 

EE/CA - Mini Risk Assessment 

Seneca Army Depot Activity 

uation fOr'lnbkc (mglk8-d3~·) = cs x CF x SA ill x ABS x EF x Eo =" 

8\V,,;AT 
Vari::iblcs (Assumptions fo r Each Receptor :ire Listed :it the Bottom)· 
CS = Chemical Concentration in Sediment from Sediment EPC O:i.t:i. 
CF = Conversion F::ictor 
SA = Surface Arca Contact 
AF = Adherence Factor 
A~A~sorptiQn_factor ________ _ 

Dermal C11Tc. Slope Abso rption 
Analyte 

I 
RfD Derm nl Fnctor ~ 

jmg!!:~,) (mg/kg~,)- 1 (uni~ess) 

Potassium NA NA NA 
Selenium 5.00E-003 NA NA 
Sodium NA NA NA 
Thallium S.OOE-005 NA NA 
Vanadium 1.SZE.(104 NA NA 
Zinc l .ll0E-001 NA NA 

Equation for Hazard Quotient = Chronic Daily Intake (Nc)/Refi.:rcncc Dose 
EF = Exposure Frequency 
ED = Exposure Duration 
BW = Bod~..,,e ight 

Equation for Contribution to Cancer Risk = Chronic Daily Intake (Car) x Slope Factor 
Equation for Total Lifetime Cancer Risk= Adult Contribution+ Child Contribution 

AT = Averaging Time 

EPC I Sediment 

(mg/kg) 

2.57E+003 
2 I0E+000 
5.78E+002 
2.30E+OOO 
2 S0E+00J 
5.34E+002 

____ R~ d•n_!_(i\dulD 
Abso rbed Dose I Hnurd 

(mg/kg-dayL Quotient 
(Ne) ] (Cnr) 

I_ 

Resider\!_(Child) 
Con tribution Absorbed Dose i Hazard 

to Lifetime _ (mg/krdny) _ Quolient 
Ca~_Ri s_!( (Ne) (Car) 

Resident 
Contribution Total 

to Lifetime Lifetime 
Cancer Risk Cancer Risk 

Total H nz~ Quoti ':!!.!2!.._n~ Ca~er Ri_s_!( : I E-OOJ I E-006 IE-002 JE-006 __ 1 4.IJE-006 

Assumptions for Res ident (Adult) 
CF = I E-006 kg/mg 
13\V = 711 kg 
SA = 5. 700 cm2 
AF = 0 07 mg/cm2 
EF = 350 da~ s/~ car 
ED = 24 yc:irs 
AT (Ne) = S. 760 da)·s 
AT (Car)= 25.550 d:i.~s 

Note · Cells in this tab lC~ n.: intentional!;• left blank du~ to a lack of to,,;ici1~ d:i.t:i 
NA= lnfonn:ition not :i.vail:iblc. 

Assumptions for Resident (Ch ild) 
CF = 
BW = 
SA = 
AF = 
EF = 
ED = 
AT(Nc) = 
AT(Car) = 

I E-006 kg/;;,g - -

15 kg 
2.800 cm2 

0 2 mg/cm2 
350 days/~ c:i.r 

6 years 
2. 190 days 

25.550 days 

Absorption factors are from EPA Risk Assessment Guidance for Superfund, Volume I: Human Health Evaluation Manual. Supplement Guidance: Oemial Risk Assessment. 1999. 

h:lenglsenecals63eecalmin_risk\OERMSED.WK4 
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Response to the Comments From the U.S. Environmental Protection Agency, Region II 

Subject: Action Memorandum for the Miscellaneous Components Burial Site (SEAD-63) 
Seneca Army Depot, Romulus, New York, dated July, 2001 

Comments Dated: August 23, 200 I 

Date of Comment Response: October 31 , 200 I 

USEPA REGION Jl : 

I. Comment: Section 2.1 , 2nd
~ ' 2nd to last Sentence: This statement seems outdated. 

Response: We believe the comment refers to the sentence "The depot formerly 
employed approximately 1,000 civilian and military personnel." This sentence is 
valid. No change has been made to the text 

2. Comment: Section 5.1.9, 1st Sentence: Replace the word remedial with removal. 

Response : The word remedial has been replaced with removal. 

3. Comment: An exposure frequency of 14 days for SEAD-63 is not protective of public 
health. EPA proposed an exposure frequency based on 3 days/week during 13 
summer weeks, and 1 day/week for the remaining 39 weeks of the year for a total 
exposure frequency of 78 days/year. 

Response: EPA' s recommended exposure frequency as stated above has been 
considered for a recreational visitor (child). The recommended exposure frequency 
was directly used for exposure to soil , groundwater, and sediment. For exposure to 
surface water, we assumed wading events take place every time during 13 spring 
visits (when water is most likely to accumulate in the ditches) and 10% of other visits. 
Therefore, an exposure frequency of 20 days/yr was used for exposure to ditch water 
and sediment. This is a very conservative assumption because the ditch is usually dry 
except during storm periods. In addition, we used other conservative assumptions 
such as half of the total body surface being exposed during the wading event. The 
comparison of the human health risks presented in this report with the previously 
calculated risks are summarized in the attached table. 

All the risks calculated for the recreati<,nal child, park worker, and construction 
worker are within EPA 's target risk ranges (i.e. , 10-4 to 10-6 for lifetime cancer risk 
and 1 for non-cancer hazard risk) and therefore, are acceptable. The recreational 
child resulted in a hazard index of 0.4 and a cancer risk of 8E-5. The park worker 
resulted in a hazard index of 0.2 and a cancer risk of SE-5. The primary constituents 
driving the cancer risk are dibenz(a,h)anthracene and benzo(a)pyrene in surface 
water. These two constituents were detected in only one sample out of 22 samples. 
Therefore, risk driven by these two constituents is most likely lower than indicated by 
the mini-risk assessment. In addition, the sediment of the ditch where 
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Response to USEPA Comments on Action Memorandum for th e Miscellaneous Components Burial Site 
(SEAD-63) Seneca Ann y Depot, Romulus, New York, dated Jul y 2001 
Page 2 of 3 10/31 /01 

dibenz(a,h)anthracene and benzo(a)pyrene were detected in the surface water is 
proposed to be excavated. Therefore, risks associated with the surface water due to 
the compounds will be addressed by the removal action. 

In addition to addressing EPA ' s comments, we have updated our risk assessment of 
the dermal exposure route according to the USEPA's Dermal Risk Assessment 
Interim Guidance ( 1999), which represents the current knowledge of dermal risk 
assessment. The following major changes were included: 

(1) We have updated soil dermal absorption factor according to the USEP A 1999 
guidance. Risks associated with semivolatile organic compounds have been 
added to the risk evaluation by using a default value of 0.1 as the dermal 
absorption factor. 

(2) The dermal RID or cancer slope factor has been updated according to the 
USEPA' s recommendations(] 999). 

(3) The permeability coefficient for compounds in water (Kp) and lag time per event 
('r) have been updated. 

(4) The RME values for soil and water dermal contact (e.g. , skin surface area, soil 
adherence factor) have been updated according to the 1999 guidance. 

We have also added residential risk evaluation backup calculations in Appendix F and 
updated table references in Table 2-15. The residential risk scenario was performed 
for comparison purposes only and was presented in the text of the earlier versions of 
this document. 

Table 1, attached , compares the risk values in the Jul y 2001 repo1t and the updated 
risk values provided in this final version. 

P\pit\seneca\sead-63\act ion memorand um EE/CA. doc 



Response to USE PA Comments on Action Memorandum for the Miscellaneous Components Burial Site (SEAD-63) Seneca Army Depot, Romulus, New York, dated 

July 2001 
Page 3 of 3 10/31 /01 

TABLE 1 
Summary of Total Noncarcinogenic and Carcinogenic Risks 

SEAD-63 
Seneca Army Depot Activity 

Tota l Noncarcinogenic and Carc inogenic Risks 

RECEPTOR 

PARK WORKER 

RECREATIONAL VISITOR 
(CHILD) 

CONSTRUCTION WORKER 

EXPOSURE ROUTE 

Inhalation of Dust in Ambient Air 

Ingestion of Soil 

Dermal Contact to Soi l 

Ingestion of Groundwater 

Dermal Contact to Surface Water 

Dermal Contact to Sediment 

TOTAL RECEPTOR RISK (Ne & Car) 

Inhalation of Dust Ambient Air 

Ingestion of Soil 

Dermal Contact to Soil 

Ingestion of Groundwater 

Dermal Contact to Groundwater 

Dermal Contact to Surface Water 

Dermal Contact to Sediment 

TOTAL RECEPTOR RISK (Ne & Car) 

Inhalation of Dust in Ambient Air 

Ingestion of Soil 

Dermal Contact to Soil 

TOTAL RECEPTOR RISK (Ne & Car) 

NQ = Not Quantified due to lack of toxicity data . 

p:lpitlprojects\senecals63eecalcommentslfinal_ocbober 2001 Totrisk.xls 

July, 2001 Report October, 2001 Report 
HAZARD CANCER HAZARD CANCER 

INDEX RISK INDEX RISK 

?E-07 1E-09 ?E-07 1E-09 

1E-03 5E-08 1E-03 5E-08 

4E-03 NQ 4E-04 BE-08 

1E-01 NQ 1E-01 NQ 

7E-03 9E-05 4E-03 5E-05 

BE-04 1E-08 1E-03 1E-06 

2E-01 9E-05 2E-01 5E-05 

3E-07 1E-10 1E-06 5E-10 

?E-04 BE-09 4E-03 4E-08 

?E-04 NQ 4E-04 2E-08 

5E-02 NQ 3E-01 NQ 

4E-03 NQ 5E-02 NQ 

3E-02 BE-05 4E-02 BE-05 

3E-03 1E-08 1E-02 3E-06 

9E-02 SE-05 4E-01 SE-05 

9E-05 3E-08 9E-05 3E-08 

2E-01 4E-08 2E-01 4E-08 

3E-01 NQ 2E-02 1E-08 

SE-01 BE-08 3E-01 9E-08 



PARSONS ENGINEERING SCIENCE, INC. 

30 Dan Road• Canton, Massachusetts 02021-2809 • (781) 401-3200 • Fax: (781) 401-2575 

October 3 1, 2001 

Commander 
U.S. Army Corps of Engineers 
Engineering and Support Center, Huntsville 
Attn: Major David Sheets/ CEHNC-PM-EO 
4820 University Square 
Huntsville, AL 35816-1822 

SUBJECT: Seneca Army Depot Activity - Final Action Memorandum and 
Engineering Evaluation/Cost Analysis (EE/CA) for the 
Miscellaneous Components Burial Site (SEAD-63). 

Dear Major Sheets: 

Parsons Engineering Science (Parsons) is pleased to submit responses to USEPA's comments on 
the Action Memon:'1dum and Engineering Evaluation/Cost Analysis (EE/CA) for SEAD-63 at 
the Seneca Army Dep cA.ctivity located in Romulus, New York da cl July, 2001. Replacement 
pages to the document have been provided. 

This work was performed in accordance with the Scope of Work ( W) for Delivery Order 11 
to the Parsons Contract DACA87-95-003 l. 

Parsons appreciates the opportunity to provide you with this memorandum. Should you have 
any questions, please do not hesitate to call me at (781) 401-2535 to discuss them. 

Sincerely, 

PARSONS ENGINEERING SCIENCE, INC. I. . /j . 
, _ J {(__~'!-vdu,e,L, 07 Cl~ L r 

Jacqueli e Travers, P.E. 
Task Or · Manager 

cc: Maj. D. Sheets, USACE - Huntsville 

K. Hoddinott, USACHPPM 

J. Mullikin, USACHPPM 
T. Sydelko, Argonne Nat'! Lab 
Document Distribution, MRD 

M. Brock, USACE 

, S. Absolom, SEDA 

C. Kim, USACE 

T. Enroth, USACE 
K. Healy, USACE-·Huntsville 

8. Wright, IOC 
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PARSONS ENGINEERING SCIENCE, INC. 

30 Dan Road• Canton , Massachusetts 02021-2809 • (781) 401-3200 • Fax: (781) 401-2575 

October 31, 200 I 

Mr. Julio Vazquez 
USEP A Region II 
Superfund Federal Facilities Section 
290 Broadway, I 8th Floor 
New York, NY 10007-1866 

Ms. Alicia Thome 
New York State Department of Environmental Conservation (NYSDEC) 
Bureau of Eastern Remedial Action 
Division of Hazardous Waste Remediation 
625 Broadway 11th Floor 
Albany, NY 12233-7015 

SUBJECT: Seneca Army Depot Activity- Final Action Memorandum and 
Engineering Evaluation/Cost Analysis (EE/CA) for the 
Miscellaneous Components Burial Site (SEAD-63). 

Dear Mr. Vazquez/Ms. Thorne: 

Parsons Engineering Science (Parsons) is pleased to submit responses to USEPA's comments on 
the Action Memorandum and Engineering Evaluation/Cost Analysis (EE/CA) for SEAD-63 at 
the Seneca Army Depot Activity located in Romulus, New York dated July 2001. Please find 
enclosed replacement pages to update the Action Memorandum and Appendices. Instructions 
are provided. 

Should you have any questions, please do not hesitate to call me at (781) 401-2535 to discuss 
them . 

Sincerely, 

PARSONS ENGINEERING SCIENCE, INC. 

i, I . r ,- . n / l , 
\,___) tJ- ~-, . ~ d1 {i,,tU!, t · y 

Jacqueli1Travers, P.E. 
Task Order Manager 

cc: S. Absolom, SEDA 

J. Mullikin, USACHPPM 

T. Sydelko, Argonne Nat'l Lab 

Document Distribution, MRD 

B. Wright, IOC 

J. Vasquez, EPA 

A. Thom e, NYSDEC 

K. Hoddinott, USACHPPM 

T. Enroth, USACE 

Maj. D. Sheets, USACE 

C. Kim, USACE 

M. Brock, USACE 

E. Kashdan, Gannett Fleming, Inc. 

K. Healy, USACE - Huntsville 
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SENECA ARMY DEPOT ACTIVITY 
FINAL ACTION MEMORANDUM - OCTOBER 2001 

Instructions to Complete Edit/Update to revised final document 

Please find enclosed the following items to update the July 2001 revised final document 
to the October 2001 final document. 

A. Update cover and spine for the Final Action Memorandum. 
B. Final Action Memorandum: 

Reissued pages 3-1 and 5-3. Replace previous pages. 
C. Appendix A - Engineering Evaluation/Cost Analysis (EE/CA): 

Reissued Table 2-15 and pages 2-64 and 7-3. Replace previous table and pages. 
D. Reissued Appendix F and Attachment A to Appendix F. Replace previous 

Appendix F and Attachment A. Attachment A should be separated from 
Appendix F with the green divider sheet enclosed. Please note that Attachment B 
to Appendix F has not been reissued and should remain in the document. 

E. Appendix I - Please add the responses to comments to the end of Appendix I. 

If you have any questions please contact Jacqueline Travers at (781) 401-2535. 
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SENECA SEA D-63 FINAL ACTION MEMORANDUM 

3.0 THREATS TO PUBLIC HEALTH, WELFARE OR THE ENVIRONMENT; 

STATUTORY AND REGULATORY AUTHORITIES 

The removal action program discussed 111 thi s action memorandum ts proposed to address the 

potentia l threats discussed be low. 

3.1 THREATS TO PUBLIC HEALTH OR WELFARE 

A streamlined ri sk assessment (o r mini-risk assessment) was conducted to determine the extent of 

human ri sk posed by the contaminants present at SEAD-63 (see Section 2 of Appendix A). Likely 

receptors inc luded a park worker, construction worker, and recreationa l visitor (child) . A res identia l 

receptor was also considered fo r comparat ive purposes only. Future res identia l use of the land is 

highly unlikely. Except for groundwater and surface water exposure under the res idential scenario, 

risks for the recreational child, park worker, and construction worker are acceptable (HJ less than I 

and carcinogenic ri sk less than !x i 0·4). The recreational child resulted in a hazard index of 0.4 and 

the li fet ime cancer ri sk for an adult is 8 x I o-s_ The park worker resulted in a hazard index of 0.2 and 

a cancer risk of 5 x IO·' . The primary constituents drivi ng the cancer risks fo r recreationa l child and 

parker worker are dibenz(a,h)anthracene and benzo(a)pyrene in surface water. These tvvo 

constituents were only detected in one out of 22 samples. Therefore, risk driven by these two 

constituents is most like ly s ignificant ly lower than indicated by the mini -r isk assessment; the 

likelihood of a residential receptor spending all of his/her exposure time at the one location w here 

the detection was made is highly unlikely. Under the construction worker scenario, the hazard index 

is 0.3 and the cancer risk is 9 x I o-s. The primary driver fo r noncarcinogenic ri sk is exposure to 

cadmium in so il s. Mercury, which was also detected above background leve ls, did not contribute 

significantly to risk . 

The res identia l scenario, which was considered for comparative purposes only, exhibited the 

greatest noncarc inogeni c ri sk for a residential child (HJ=2). This was primarily due to the presence 

of manganese in groundwater. As there is no source of manganese at SEAD-63 (so i I concentrations 

of manganese did not exceed background lhels), its presence in the groundwater is suspect and may 

be due to turbidity in the three groundwater samples collected from the site. The co llect ion of 

additi onal groundwater data is recommended for this site. Carcinogenic risk is I x 10-4, which is 

mainly caused by exposure to dibenz(a,h)anthracene and benzo(a)pyrene in surface wate r. 

October. 200 I Page 3- 1 
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SENECA SEAD-63 REVISED FINAL ACTION MEMORANDUM 

5.1.4 Engineering Evaluation/Cost Analysis 

In order to determine the appropriate remedial technology for the SEAD-63 , an EE/CA was 

conducted. The EE/CA is included as Appendix A of this report. The EE/CA contains a brief 

summary of the site hi story and the results of previous investigations. 

5.1.5 Description of Alternative Technologies 

The main foc us of the EE/CA is an eva luation of the different remedial technologies. Because the 

impetus fo r the removal acti on at thi s s ite is the presence of debris, and due to the unce1tai n nature 

of these buried drum s and military components, only one alternative, excavation and disposal , rather 

than any sort of in s itu treatment of these items is logica l. For this reason, no alternative 

technologies were eva luated as pa1t of this evaluation. 

5.1.6 Institutional Controls 

There are no institutiona l controls required for this action. The requirement for institutional control s 

will be addressed as pa1t of the overa ll remedial action. 

5.1.7 Off-Site Disposal Policy 

It is anticipated that no materials classified as hazardous waste wi ll be generated during this removal 

action. All non-hazardous. non-rad iologica l waste (construction debris, etc .) wi ll be disposed in an 

approved non-hazardous waste landfill (if necessary). Env irocare in C live, UT is proposed as the 

dest ination for any radiological containing debris or so ils exhibiting radionuclides greater than clean 

up goals. Envirocare accepts low level radio logical wastes and so ils. 

5.1.8 Post-Removal Site Control Activities 

The depot is fenced and patro lled by arm ed guards to limit access. 

5.1.9 QA/QC Plan 

The remova l contractor will be required to develop a QA/QC plan which w ill be submitted to the 

appropriate agenc ies fo r approva l. Thi s plan will address both detailed and broad QA/QC issues. 

July 200 I 

p: \pi t\pro j ects\seneca\s63 eeca\act me 111 \revised fi na 13 \sect :i . doc 





RECEPTOR 

PARK WORKER 

RECREATIONAL VISITOR (CHILD) 

CONSTRUCTION WORKER 

ADULT RESIDENT 
(Hazafd Index) 

CHILD RESIDENT 
(Hazard Index) 

RESIDENT 
(Total Lifetime Cancer Risk) 

TABLE 2-15 
CALCULATION OF TOTAL NONCARCINOGENIC AND CARCINOGENIC RISKS 

REASONABLE MAXIMUM EXPOSURE (RME) · SEAD-63 
Engineering Evaluation/Cost Analysis 

Seneca Anny Depot Activity 

EXPOSURE/RISK 
EXPOSU RE ROUTE CALCULATIONS 

Table Number 

Inhalation of Oust 1n Ambient Air Table A-1 

Ingestion of Soil Table A-4 

Dermal Contact to Soil Table A-6 

Ingestion of Groundwater Table A-9 

Dermal Contact to Surface Water Table A-13 

Dermal Contact to Sediment Table A-14 

TOTAL RECEPTOR RISK (Ne & Car) 

Inhalation of Oust Ambient Air Table A-1 

Ingestion of Soil Table A-4 

Dermal Contact to Soil Table A-6 

Ingestion of Groundwater Table A-8 

Dermal Contact to Groundwater Table A- 11 

Dermal Contact to Surface Water Table A-13 

Dermal Contact to Sediment Table A-15 

TOTAL RECEPTOR RISK (Ne & Car) 

Inhalation of Dust in Ambient Air Table A-1 

Ingestion of Soil Table A-4 

Dermal Contact to Soil Table A-6 

TOTAL RECEPTOR RISK (Ne & Car) 

Inhalation of Dust Ambient Air Table A-2 

Ingestion of Soil Table A-5 

Dermal Contact to Soil Table A-7 

Ingestion of Groundwater Table A-9 

Dermal Contact to Groundwater Table A-1 2 

Dermal Contact to Surface Water TableA-14 

Dermal Contact to Sediment Table A-16 

TOTAL RECEPTOR RISK (Ne & Car) 

Inhalation of Dust Ambient Air Table A-2 

tngest1on of Soil Table A-5 

Dermal Contact to Soil Table A-7 

Ingestion of Groundwater Table A-9 

Dermal Contact to Groundwater Table A-12 

Dermal Contact to Surface Water Table A-14 

Dermal Contact to Sediment Table A-16 

• 
TOTAL RECEPTOR RISK (Ne & Car) 

Inhalation of Dust Ambient Air Table A-2 

Ingestion of Soil Table A-5 

Dermal Contact to So il Table A-7 

Ingestion of Groundwater Table A-9 

Dermal Contact to Groundwater Table A-12 

Dermal Contact to Surface Water Table A-14 

Dermal Contact to Sediment Table A-16 

TOTAL RECEPTOR RISK (Ne & Car) 

NO = Not Quantified due to lack of toxicity data. 

HAZARD 
INDEX 

7E-07 

1E-03 

4E-04 

1E-01 

4E-03 

1E-03 

2E-01 

1E-06 

4E-03 

4E-04 

3E-01 

SE-02 

4E-02 

1E-02 

4E-01 

9E-05 

2E-01 

2E-02 

3E-01 

3E-06 

2E-03 

3E-04 

6E-01 

1E-01 

SE-03 

1E-03 

7E-01 

7E-06 

2E-02 

2E-03 

1E+00 

2E-01 

4E-02 

1E-02 

2E+OO 

See risk above 

CANCER 
RISK 

1E-09 

SE-08 

SE-08 

NQ 

SE-05 

1E-06 

5E-05 

SE-1 0 

4E-08 

2E-08 

NO 

NQ 

SE-05 

3E-06 

SE-05 

3E-08 

4E-08 

1E-08 

9E-08 

See risk below 

See risk below 

SE-09 

3E-07 

1E-08 

NQ 

NQ 

1E-04 

4E-06 

1E-04 

Non-cancer nsk is rep orted for adults a nd child residents separately Cancer nsk 1s considered over a l1fet1me. therefore the adult and child values are summed 
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SENECA SEAD-63 FINAL EE/CA 

uses of the SEDA facility. The LRA has established that the Q Area, which includes SEAD-63 , w ill 

be used as a Wildlife Conservation Area. At the time when the SEDA facility is relinquished by the 

Army, the Army will ensure that SEAD-63 can be used for the intended purpose. 

The complete potential exposure pathways from sources to receptors, based upon current and future 

use scenarios, are shown in Figure 2-12 . The potential for human exposures, with the exception of 

fugitive dust and radon gas, is directly affected by the accessibility to the site. Human and vehicular 

access to the site is restricted by a chain-link fence with a locking gate, which is part of SEDA's 

general security provisions. 

Three scenarios shown in Figure 2-12 were considered in conducting the mini-risk assessment for 

SEAD-63 , the recreational child, park worker, and the construction worker. Only chemical 

constituents of concern were considered in the mini-risk assessment, since radionuclides were not 

present in soils above background levels and those present above background levels in sediments 

did not exhibit a dose equivalent of 10 mrem/yr above background. Risk assessment was conducted 

for residential receptors for comparative purposes only. Future residential use of the site is highly 

unlikely. In addition to the human health risk assessment, a mini-risk assessment was conducted for 

ecological risk. Four receptors were considered : the deer mouse, American robin, mourning dove, 

and sho1i-tailed shrew. Appendix F provides the detailed assumptions and methodology used 111 

conducting the mini-risk assessment. 

Table 2-15 shows the human health risk associated with the exposure to soil , sediment, surface 

water (where applicable), and groundwater (where applicable). Risk calculated for the recreational 

child, park worker, and construction worker is acceptable (HI less than I and carcinogenic risk less 

than 1x10·4
). The recreational child resulted in a hazard index of 0.4 and a cancer risk of 8 x 1 o-s_ 

The park worker resulted in a hazard index of 0.2 and a cancer risk of 5 x 1 o-s_ The primary 

constituents driving the cancer risk are dibenz(a,h)anthracene and benzo(a)pyrene in surface water. 

These two constituents were only detected in one out of 22 samples. In addition, the ditch is usually 

dry except during storm period. The vegetation observed in the ditches, i.e. , cattail, verifies this 

conclusion since cattails prefer saturated soil conditions to flooded conditions. Therefore, the risks 

driven by these two constituents are most.likely lower than indicated by the mini-risk assessment. 

Under the construction worker scenario, the hazard index is 0.3 and the cancer risk is 9 x 1 o-s. The 

primary driver for non-carcinogenic risk is exposure to cadmium in soils. Mercury, which was also 

detected above background levels, did not contribute to risk. 

October. 200 I Page 2-64 
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SENECA SEAD-63 FINAL EE/CA 

EPA, 1989b. Bioremediation of Contaminated Surface Soils. EPA/600/9-89/073. Washington , 

D.C.: U.S. Environmental Protection Agency. 

EPA, 1989c. Terra Vac In Situ Vacuum Extraction System, Applications Analysis Report. 

EPA/540/AS-89/003. Washington, D.C.: U.S. Environmental Protection Agency. 

EPA, 1990. Handbook on In Situ Treatment of Hazardous Waste-Contaminated Soils. 

EPA/540/2-90/002. Washington, D.C.: U.S. Environmental Protection Agency. 

EPA 1999. Risk Assessment Guidance For Superfund, Volume I : Human Health Evaluation 

Manual , Supplemental Guidance: Dermal Risk Assessment, Interim Guidance. Office of 

Emergency and Remedial Response, U.S . Environmental Protection Agency, Washington , D .C. 
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SENECA • SEAD-63 

APPENDIXF 
STREAMLINED RISK EVALUATION 

FINAL EE/CA 

The threat from a site can be quantified through the use of risk assessment techniques. Risk 

assessments have been performed at several of the higher priority sites and have been a useful 

tool in evaluating site conditions. Since future land use scenarios have been described as part of 

the Base Realignment Plan these scenarios have been incorporated into the risk assessment. Risk 

assessments are appropriate for developing and supporting planning decisions regarding the 

disposition of the remaining sites that exist at the Seneca Anny Depot Activity. 

This section of the EE/CA presents the streamlined risk evaluation, or mini-risk assessment, that 

has been performed for SEAD-63. The risk assessment provides an understanding of the 

potential threats that this site may pose. The outcome of this evaluation is used to support 

decisions regarding site disposition. If the site is above the EPA target risk level, it will be 

considered further. If the site is below these criteria, it 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 1998. 

The methods used to conduct mini-risk assessments for sites at SEDA are the same as those used 

in prior 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 . The reason for using the maximum concentration is that at many of 

the 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 objectives of the mini-risk assessment are: 

• to quantify the threat that a site may pose; 

• to help determine whether a remedial investigation is necessary; 

• to provide a basis for determining if a removal action will eliminate the threat; and 

• to help support selection of the "No Action" remedial alternative, where appropriate. 

To meet these objectives, the Risk Assessment Guidance for Superfund (RAGS) (USEPA, 1989a) 

was followed when possible and applicable. Technical judgment, consultation with USEPA staff, 

and recent publications were used in the development of the baseline risk assessment. 

SEAD-63 , the Miscellaneous Components Burial Site, is shown in Figure 2-2 of Section 2 of the 

EE/CA. The future land use for this site is to be part of a conservation and recreation area. 
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F.1 Methodology and Organization 

The methodology employed for this risk assessment follows USEPA guidance. This section 

contains seven major subsections, as follows : 

Identification of Chemicals of Concern (Section F.2) 

This section provides site-related data along with background chemical data. Detailed 

summaries and statistical analyses of these data are provided in this section. All chemicals with 

validated detections in the applicable environmental media were evaluated in the risk 

assessment. The relevant exposure pathway risks were calculated for each detected chemical. 

Also included in the Data Evaluation section is an evaluation of site background data. Relevant 

background data are presented and, where appropriate, statistical analyses were performed to 

allow for comparing on-site chemical concentrations with background concentrations. Based on 

these analyses, chemicals whose presence at the site is attributable to background were not 

further evaluated in the mini-risk assessment. 

2. Exposure Assessment (Section F.3) 

This section includes derivation and presentation of the applicable exposure point concentrations 

(EPCs) used in the human health risk assessment. Exposure point concentrations for the baseline 

risk assessment are based on analytical data and modeling results. The EPCs provided are used 

for future onsite land-use scenarios, and correspond to the·applicable exposure pathways for the 

baseline risk assessment. 

For the future on-site land-use scenario, construction workers, park workers, and recreational 

visitors (child) are the most conservative and relevant exposed populations. In all scenarios, the 

calculated risk values apply to a hypothetical reasonable maximum exposure (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. A residential receptor was also considered for comparative purposes only. Future 

residential use of the land is highly unlikely. 

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 . 
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3. Toxicity Assessment (Section F.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 F.5) 

This section presents the risk calculations for all human health exposure pathways for the 

expected future land use. Non-carcinogenic and carcinogenic risk estimates are summarized for 

each receptor and exposure pathway. 

F.2 Identification of Chemicals of Concern 

Data collected were evaluated for suitability of use in the risk assessment as discussed in RAGS 

(EPA, 1989a). These decisions were based on analytical methods, quantitation limits, qualifiers, 

and blank contamination. 

The data usability criteria for documentation , analytical methods, data validation, prec1s1on, 

accuracy, representativeness, comparability, and completeness are discussed below in Section 

F.2.1. 

A portion of the data used in the mini-risk assessment were collected during ESI field 

investigation conducted in June through July 1994 and documented in the report cited in the last 

paragraph. Additional data for surface water and sediment were collected in the fall, 1997 and 

are presented in Section 2 of this report. 

Twelve subsurface soil , 22 sediment and 22 surface water samples were collected at SEAD-63. 

Groundwater samples were collected from the three monitoring wells, which were installed at 

SEAD-63 during the RI. 

The following sections describe the processes by which the data were analyzed, examined, and 

reduced to arrive at a list of analytes, fot each exposure pathway, that were quantified for use in 

the human health mini-risk assessment. 

F2.1 Data Usability 

The data usability criteria for documentation, analytical methods, data validation, prec1s1on, 

accuracy, representativeness, comparability, and completeness are discussed in this section. 
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The RI data were collected during two investigations, the SEAD-63 ESI and the SEAD-63 RI . 

The ESI began in the late spring/early summer (i.e., June/July) of 1994 and the RI was conducted 

in December of 1997. 

The data used for the risk assessment were grouped into six databases, one for each of the 

exposure route/exposure scenarios that were developed from the exposure point pathway models. 

Individual databases contained data specific to one of the following sample combinations: 

surface soils (defined as soil samples collected from Oto 2 inches below grade) only, surface and 

subsurface soils (i .e. all soils data), groundwater, surface water, and sediments for the human 

health risk assessment and a combined surface soils/sediment sample to a depth of two feet for 

the ecological risk assessment 

The following sections describe the processes by which the data were analyzed, examined, and 

reduced to arrive at a list of analytes and their representative concentrations, for each exposure 

pathway addressed in the baseline human health and ecological risk assessments . 

F2.1.1 Documentation 

Documentation of sample collection and laboratory analysis is essential in order to authenticate 

conclusions derived from data. Standard operating procedures (SOPs) for field collection of 

samples are provided in the generic workplan, and were followed during sample collection. 

Formal chain-of-custody records that included sample identifications (IDs), date sampled, 

sample collector, analyses and methods required, matrix, preservation per analysis, and 

comments were maintained. 

Laboratory SOPs were used for all analyses required . Deviations from these SOPs were 

documented in case narratives that were part of each sample delivery group (SDG). Deviations 

from these SOPs were minor and did not adversely affect data quality. 

F2.1.2 Evaluation of Analytical Methods 

All data used in the risk assessment were generated using level IV CLP protocols. The CLP was 

developed to ensure that consistent QA/QC methods are used when evaluating samples from 
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Superfund site. However, this does not mean that all CLP data are automatically of sufficient 

quality and reliability for use in the quantitative risk assessment. 

The data used in this baseline risk assessment were validated in compliance with EPA Region II 

validation guidelines. The following criteria were considered and used to validate the data: 

spike/matrix spike duplicates, field duplicates, internal standard performance, compound 

identification, compound quantitation, spike sample recovery for metals, laboratory duplicates 

for metals, interference for metals, and qualifiers . Several steps were taken to ensure that the 

data were appropriate and reliable for use in the risk assessment. These steps, such as evaluation 

of quantitation limits, are discussed in the following sections. 

F.2.1.3 Evaluation of Qualified and Coded Data 

Qualifiers are attached to analytical data by personnel of the laboratory performing the analysis 

or by data validation personnel. These qualifiers often pertain to QA/QC problems and may 

indicate questions concerning chemical identity, chemical concentration, or both. The qualifiers 

used are as follows: 

u 
UJ 

J 

R, JR, UR 

The analyte was not detected. 

The analyte was not detected ; however, the associated reporting limit 1s 

approximate. 

The analyte was positively identified; however, QC results indicate that the 

reported concentration may not be accurate and is therefore an estimate. 

The analyte was rejected due to laboratory QC deficiencies, sample preservation 

problems, or holding time exceedance. The presence or absence of the analyte 

cannot be determined . 

Before data were used in the quantitative risk assessment all qualifiers were addressed. This was 

done according to the prescribed data validation procedures. The end result of the data 

validation was four possible situations: • 

1) the result was rejected by either laboratory or data validation personnel and considered 

unusable (R, JR, UR), 

2) the compound was analyzed for but was not detected (U), 

3) the result was an estimated value (J), or 
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4) the result was unqualified. 

Data that was not detected by the laboratory (U) and was assigned a J by the data validation 

personnel is considered a non-detect for the risk assessment (UJ). 

F2.1.4 Chemicals in Blanks 

Blanks are QC samples analyzed in the same manner as environmental samples, and provide a 

means of identifying possible contamination of environmental samples. Sources of 

contamination include the laboratory, the sampling environment, and the sampling equipment. 

To address contamination, three types of blanks were analyzed: method blanks, trip blanks, and 

equipment rinsates. Method blanks consisted of laboratory reagent water or pre-purified and 

extracted sand taken through the same analytical process as environmental samples. Trip blanks 

consisted of distilled water poured into a 40-milliliter glass vial and sealed with a Teflon septum 

for soil and water samples. The trip blanks accompanied sample bottles to the field during 

sample collection. Trip blanks were not opened during sample collection. Equipment rinsates 

consisted of deionized water poured into or pumped through sampling devices and then 

transferred to sample bottles. 

According to the data validation guidelines, if the blank contained detectable levels of a common 

laboratory contaminant, then the sample results were considered positive (unqualified hit) only if 

the concentration in the sample exceeded ten times the maximum amount detected in any blank. 

If the concentration in the sample was less than ten times the maximum amount detected in the 

blank, it was concluded that the chemical was not detected. Common laboratory contaminants 

are acetone, 2-butanone, methylene chloride, toluene, and phthalate esters. If the blank 

contained detectable levels of a chemical that is not a common laboratory contaminant, then the 

sample results were considered positive (unqualified hit) only if the concentration in the sample 

exceeded five times the maximum amount detected in any blank. If the concentration in the 

sample was less than five times the maximum amount detected in the blank, it was concluded 

that the chemical was not detected. This ~rocedure was performed as part of the data validation. 

F2.1.5 Precision 

The term precision is used to describe the reproducibility of results. It can be defined as the 

agreement between the numerical values of two or more measurements resulting from the same 
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process. In the case of chemical analyses, prec1s1on is determined through the analyses of 

duplicate environmental samples. Duplicate sample analyses include matrix spikes, blank 

spikes, blind field duplicates, and replicate instrumental analyses of individual environmental 

samples. 

Matrix spikes involve the introduction of compounds or elements to samples of known 

concentrations. The assumption is that these introduced compounds will be recovered from 

environmental samples to the same degree as in matrix spikes. Blank spikes involve the 

introduction of compounds or elements to laboratory reagent water or pre-purified and extracted 

sand. Blank spikes eliminate the possibility of matrix interference's or contributions, thereby 

monitoring analytical performance from sample preparation to analysis. Blind field duplicates 

are samples labeled with a fictitious sample ID taken from an existing sampling location. They 

are collected simultaneously with a properly labeled sample and provide the most legitimate 

means of assessing precision. 

Precision estimates were obtained using the relative percent difference (RPD) between duplicate 

analyses. Overall precision, as well as precision control limits, was estimated using a weighted 

combination of RPDs from spikes and duplicate analyses. Precision and RPD were acceptable. 

F2.1.6 Accuracy 

Accuracy is the degree to which a measurement represents the true value of that parameter. 

Estimates of accuracy are more difficult to obtain than precision since accuracy requires 

knowledge of the true quantity being measured. In the case of chemical analyses, accuracy is 

determined through the introduction of compounds or elements to samples of known 

concentrations, or analytical spikes. The assumption is that compounds will be recovered from 

environmental samples to the same degree as in analytical spikes. 

Two types of compounds were added to environmental samples to assess accuracy: surrogate 

compounds and matrix spike compoundt Surrogates are compounds that closely approximate 

target analytes in structure, but are not target analytes . Surrogate compounds generally are 

added to samples in the preparation stages and monitor the effectiveness of the preparation 

process. Matrix spike compounds are target analytes that are added based upon expectations of 

matrix interference's, that impede analyte detection . Laboratory method blank samples were 

spiked with surrogate compounds, per analysis day, as an additional means of estimating 
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accuracy. The accuracy of chemical analyses was estimated using the percent recovery (PR) of 

compounds or elements that were added to analytical spikes. Accuracy and PR were acceptable. 

F2.1.7 Representativeness 

Representativeness expresses the extent to which sample data characterize the population or 

environmental media. Factors influencing representativeness include sample collection, 

selection of sampling locations representative of site conditions, and use of appropriate chemical 

methods for sample analyses . Appropriate chemical analysis methods were followed as 

described in Section F2.1.2 . Sampling from locations representative of site conditions was 

achieved through implementation of the approved field sampling plan. Blind field duplicates 

were collected and analyzed in order to assess the influence of sample collection on 

representativeness . Approximately 5 percent of field samples were collected in duplicate. 

Representativeness was estimated using the RPD between blind field duplicates and was 

acceptable. 

F2.1.8 Comparability 

Comparability refers to the consistency of one laboratory's results with others. Comparability 

factors include the use of standard analytical methodologies, data reported in standard or 

consistent units, appropriate frequency of applicable QC analyses, and laboratory participation in 

appropriate performance evaluation studies. All data were reported in appropriate and 

acceptable units. The laboratory performing the CLP inorganic and organic analyses participated 

in the quarterly USEPA blind performance evaluation program and the MRD performance 

evaluation program. Their performance in this program was acceptable. 

F2.1.9 Completeness 

Completeness measures the amount of usable data relative to the amount of samples collected 

and analyzed. The completeness goal ih the project workplan was 90 percent. Completeness 

was acceptable. 

F.2.2 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. 
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NYSDEC CLP Statement of Work methods were used for the analysis of organic and inorganic 

constituents in soil and groundwater. These methods provide data suitable for the mini-risk 

assessment. 

For inorganics, the site data set was compared against the SEDA background dataset to 

determine if the site data set is statistically different from the background dataset. This 

background comparison was performed for two media: soil and groundwater. 

For each inorganic constituent, the average concentration for the site was compared to 2 times 

the average background concentration. If the site average concentration for a constituent was 

less than 2 times the background average concentration, the constituent was considered to be 

present due to background conditions, and it was eliminated from further consideration in the 

risk assessment. USEPA Region 2 recommended this comparison method . 

Removing analytes from further consideration is consistent with RAGS (EPA 1989a). Inorganic 

constituents that were not detected were not considered; these were eliminated from further 

consideration as is consistent with RAGS (EPA, 1989a). 

Only inorganic constituents were compared to background. Anthropogenic organic constituents 

have not been considered. Organic compounds were eliminated from further consideration only 

if they were not detected at a particular site. This has produced a more conservative risk 

-assessment since all organic constituents have been assumed to be present due to previous site 
activities. Background data sets are provided in Appendix D. 

Two inorganic analytes were found to occur in the SEAD-63 soil dataset at average 

concentrations that were greater than twice the average for those observed in the background soil 

measurements . They are cadmium and mercury. These inorganic constituents in soil were 

retained for further analysis in the mini-risk assessment performed for SEAD-63. 

For the groundwater samples, two inorganic analytes, sodium and manganese, were found to 

occur in the groundwater dataset at an average concentration that was twice the background 

average. These inorganic constituents i~ groundwater were retained for further analysis in the 
mini-risk assessment performed for SEAD-63 . 

Although samples of sediment have been collected from the drainage ditches that surround and 

transect portions of SEAD-63 , these samples have been treated as shallow soil samples within 

the ecological mini risk assessments . Generally, the drainage ditches in the area of SEAD-63 are 

dry except when they carry storm-water runoff; thus, these areas are unlikely to support any form 

October 200 I 
Page F-9 

P:IPIT\Projects\SENECA IS63 EECA IEECA \SECT! ON S\Revised Final3\Rl SK63 r I .DOC 



SENECA - SEAD-63 FINAL EE/CA 

of aquatic or amphibian life. To assess the potential effect of chemicals identified in "sediment" 

at SEAD-63 therefore, this dataset has been used to augment the shallow soil dataset that is used 

for the evaluation of potential impacts on the mammalian and avian receptors. The combined 

shallow soil/sediment dataset is presented in Table F-1. 

Tables F-2 and F-3 summarize the results of average comparisons for the soil dataset and the 

groundwater dataset, respectively. Table F-4 summarizes the result of the average comparison 

for the combined shallow soil/sediment data set that has been used for the ecological risk 

assessment only. 

F.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 each 

constituent of concern . When the maximum value occurred in a sample that had a duplicate 

sample, the maximum value was used in the risk assessment, i.e., the samples were not averaged. 

Table F-5 lists the chemicals of potential concern for the mini-risk assessment for SEAD-63 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, and the maximum 

detected concentration for each chemical of potential concern are provided in the data tables 

presented in Section 2 of Appendix A and in Table F-1 for the combined shallow soil/sediment 

dataset used for the ecological risk assessment. 

F.3 Exposure Assessment 

F.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): 

1) Characterize Exposure Setting: In this step, information on the physical characteristics 
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Parameter 
Volatile Organic Compounds 
Acetone 

2-Butanone 

Benzene 

Toluene 

Xylene (total) 

Unit 

ug/Kg 

ug/Kg 

ug/Kg 

ug/Kg 

ug/Kg 
SemiVolatile Organic Compounds 
2-Methylnaphthalene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

bis(2-Ethylhexyl)phthalate 

Butylbenzylphthalate 

Carbazole 

Chrysene 

Di-n-butylphthalate 

Di-n-octylphthalate 

Dibenz(a,h)anthracene 

Dibenzofuran 

Diethyl phthalate 

Fluoranthene 

Fluorene 
lndeno(1,2,3-cd)pyrene 

Naphthalene 

Phenanthrene 

Phenol 

Pyrene 

Organochlorine Pesticides 
4,4'-DDE 

4,4'-DDD 

4,4'-DDT 

Endosulfan I 

Endosulfan sulfate 

Endrin ketone 

Table_F1 .xis 

ug/Kg 

ug/Kg 

ug/Kg 

ug/Kg 
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ug/Kg 

ug/Kg 
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ug/Kg 
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ug/Kg 

ug/Kg 

ug/Kg 

ug/Kg 
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63.0% 
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25.9% 

4.5% 
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9.1 % 

40.9% 

81 .5% 

13.6% 

77.8% 

9.1% 
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4.5% 

95.5% 

3.7% 
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4.5% 
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1. _E F-1 

RI SHALLOW SOIL/SEDIMENT ANALYSIS RESULTS 
SEAD-63 ENGINEERING EVALUATION/COST ANALYSIS 

SENECA ARMY DEPOT ACTIVITY, ROMULUS, NY 
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12 
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0 
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3 

0 

0 

9 

0 

0 

0 

0 

0 

0 
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11 
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3 

21 

2 
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21 

3 
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2 
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27 

27 

27 
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22 
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27 

27 
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27 
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27 
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27 
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27 

22 
22 

27 

27 

27 
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22 
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380 U 
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14 
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390 U 

38 J 

390 U 

390 U 

3.9 UJ 

3.9 UJ 

3.9 UJ 

12 U 
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480 U 
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49 J 
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2.5 UJ 

4.9 UJ 

4.9 UJ 



Parameter 
Volatile Organic Compounds 
Metals/Cyanide 
Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Cyanide 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Others 
Total Solids 

Table_F1 .xls 

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 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

%W/W 

C: 
0 

E ~ -c 
:s Cf 
E ., :::, 
·- c., en 
)( C: "' 
"' 0 ., :;; u:;; 

18000 
0.23 
6.8 
107 
0.8 
0.83• 

211000 
24.6 
14.4 
42.6 
2.1 

30100 
46.2 

16100 
995 
0.13 
44.2 
2570 
2.1 
578 
2.3 

28.4 
534 

85.8 

0 
>, 
CJ C: 
C: 0 
Q):;:: 
:::, CJ er ., ., -... ., 
U-0 

100.0% 
20.0% 

100.0% 
100.0% 
100.0% 
33.3% 

100.0% 
100.0% 
100.0% 
100.0% 

4.5% 
100.0% 
85.2% 
100.0% 
100.0% 
44.0% 
103.8% 
100.0% 
40.7% 
81 .5% 
14.8% 

100.0% 
100.0% 

100.0% 

ai 
> ., 
..J 

:;; 
C) 

~ 

20650 
6.27 
9.6 
300 
1.13 
2.46 

125300 
30.95 

30 
32.94 
0.35 

38110 
23.49 
21890 
1095 
0.1 

52.58 
2623 

2 
187.8 
0.28 
150 
115 

l , J. F-1 

RI SHALLOW SOIUSEDIMENT ANALYSIS RES UL TS 
SEAD-63 ENGINEERING EVALUATION/COST ANALYSIS 

SENECA ARMY DEPOT ACTIVITY, ROMULUS, NY 

:;; 
- C) 
~:~ 

Matrix 
Area 
Sample Depth (ft) 
Sample Date 
Location 
Sample Number 
SDG 

-0 ... "' ,, 
~ ~ Q) ~ 
E E ~ ~ 

-0 ,, ... "'., ., ., -
.c C. u 
EE~ 

SOIL 
SEAD-63 
2 
06/26/94 
TP63-2 
225561 
45062 

SOIL 
SEAD-63 
2 

06/26/94 
TP63-5 
225564 
45062 

SOIL 
SEAD-63 
1.5 

06/27/94 
TP63-7 
225566 
45062 

SOIL 
SEAD-63 
1.5 

06/27/94 
TP63-8 
225596 
45062 

SOIL 
SEAD-63 
1.5 

06/28/94 
TP63-10 
225803 
45062 

SEDIMENT 
SEAD-63 

0.05 
13-Jun-94 

SD63-1 

., - ., 
.c a. > 
E E o 
:::, "' .c z Cl)"' 

::, l'O .c: Q) 

Zen ~ C 
:::, "'0 z Cl) u Value (Q) Value (Q) Value (Q) Value (Q) Value (Q) Value (Q) 

0 
0 
0 

0 
0 
0 
2 
0 
0 
5 
1 
0 

9 

0 

0 
2 
0 
0 

1 
15 
4 
0 
7 

0 

27 
1 

27 
27 
27 
9 

27 
27 
27 
27 
1 

27 
23 
27 
27 
11 
27 
27 
11 
22 
4 
27 
27 

5 

27 
5 

27 
27 
27 
27 
27 
27 
27 
27 
22 
27 
27 
27 
27 
25 
26 
27 
27 
27 
27 
27 
27 

5 

14800 J 
0.26 UJ 

5.4 
65.3 J 
0.74 J 
0.26 J 
3830 J 
22.9 J 
11.6 
27.1 J 

30100 J 
18.5 

4530 J 
278 J 

0.05 J 
31 .5 J 
1180 J 

1.5 
50.6 J 
0.38 U 
25.2 J 
74.8 J 

83.7 

15300 J 
0.27 UJ 

4.9 
75.4 J 
0.69 J 
0.52 J 

40500 J 
23.2 J 
12.4 
35:1 J 

28100 J 
22.3 
8310 J 

403 J 
0.06 J 

42 J 
2150 J 

1.5 

22.4 J 
88.9 J 

81 .2 

11700 J 
0.23 J 

4.2 
45.8 J 
0.54 J 
0.56 J 

39800 J 
19.1 J 
10.7 
35.3 J 

25000 J 
15.6 

8160 J 
359 J 

0.04 J 
39.1 J 
1310 J 
0.74 
124 J 
0.29 J 
16.8 J 
95.7 J 

85.8 

16500 J 
0.3 UJ 
5.2 

59.5 J 
0.64 J 
0.24 J 

5440 J 
21 .5 J 

9.7 J 
20.2 J 

25000 J 
15.5 

4400 J 
350 J 

0.06 J 
23.9 J 
1530 J 

1.3 
50.6 J 
0.44 U 
27.6 J 
68.6 J 

85.2 

18000 J 
0.31 UJ 

5.3 
72.4 J 
0.71 J 
0.39 J 

14200 J 
24.6 J 
12.7 
27.3 J 

28500 J 
17.1 

5520 J 
452 J 
0.05 J 
33.5 J 

2000 J 
1.1 J 

46.7 U 
0.45 U 
28.4 J 
63.4 J 

79.6 

7590 

4.1 
36.3 J 
0.44 J 

0.6 J 
101000 

13.8 J 
10.6 J 
25.2 

0.6 U 
17100 

33.5 R 
15000 

449 
0.04 J 
29.8 
1370 J 
0.62 U 
121 J 

0.44 U 
19.9 
105 



Parameter Unit 
Volatile Organic Compounds 
Acetone ug/Kg 
2-Butanone ug/Kg 
Benzene ug/Kg 
Toluene ug/Kg 
Xylene (total) ug/Kg 
SemiVolatile Organic Compounds 
2-Methylnaphthalene ug/Kg 
Benzo(a)anthracene ug/Kg 
Benzo(a)pyrene ug/Kg 
Benzo(b)fluoranthene ug/Kg 
Benzo(k)fluoranthene ug/Kg 
bis(2-Ethylhexyl)phthalate ug/Kg 
Butylbenzylphthalate ug/Kg 
Carbazole ug/Kg 
Chrysene ug/Kg 
Di-n-butylphthalate ug/Kg, 
Di-n-octylphthalate ug/Kg 
Dibenz(a,h)anthracene ug/Kg 
Dibenzofuran ug/Kg 
Diethyl phthalate ug/Kg 
Fluoranthene ug/Kg 
Fluorene ug/Kg 
lndeno(1 ,2,3-cd)pyrene ug/Kg 
Naphthalene ug/Kg 
Phenanthrene ug/Kg 
Phenol ug/Kg 
Pyrene ug/Kg 
Organochlorine Pesticides 
4.4'-DDE 
4.4'-DDD 
4,4'-DDT 
Endosulfan I 
Endosulfan sulfate 
Endrin ketone 

Table_F1 .xis 

ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 

C: 
0 

E ~,:, 
:::, C: f 
E "' ::, ·- u VJ >< C: ., 
., 0 Ql 
:;; u :::!: 

150 
35 
2 
14 
14 

14 • 
2000 
2700 
3500 
1900 
1800 
120 
430 

2200 
120 
19 

1200 
36 
92 

4300 
110 

2500 
23 

1500 
93 

3200 

3.9 
9.2 
8.3 
7.5 
5.2 
9.4 

0 
>, 
CJ C: 
C: 0 

~~ 
er "' 
Ql -.... Ql 
u_ Cl 

29.6% 
7.4% 
20.0% 
7.4% 

20.0% 

9.1% 
77.8% 
81 .5% 
81 .5% 
63.0% 
63.0% 
27.3% 
45.5% 
81 .5% 
25.9% 
4.5% 

40.7% 
9.1% 

40.9% 
81 .5% 
13.6% 
77.8% 
9.1% 

81 .5% 
4.5% 
95.5% 

3.7% 
11 .1% 
7.4% 
9.1% 
4.5% 
4.5% 

.; 
> 
Ql 

...J 

:::!: 
(!) 

~ 

200 
300 
60 

1500 
1200 

36400 
224 
61 

1100 
1100 

50000 
50000 

400 
8100 

50000 
14 

6200 
71 00 

50000 
50000 
3200 

13000 
50000 

30 
50000 

2100 
2900 
2100 
900 
1000 

1, - ~E F-1 

RI SHALLOW SOIUSEDIMENT ANALYSIS RES UL TS 
SEAD-63 ENGINEERING EVALUATION/COST ANALYSIS 

SENECA ARMY DEPOT ACTIVITY, ROMULUS, NY 

:::!: 
- (!) 
0 < 
.... "' I-~-a~ 

Matrix 
Area 
Sample Depth (ft) 
Sample Date 
Location 
Sample Number 
SDG 

-!: (/J -0 

~ 'E. (1) ~ 
EE;~ 

0 'C 
.... "'Ql 
Ql Ql -.c C. u 
EE~ 

SEDIMENT 
SEAD-63 

0.05 
12-Jun-94 

SD63-2 

SEDIMENT 
SEAD-63 

0.05 
13-Jun-94 

SD63-3 

SEDIMENT 
SEAD-63 

0.05 
13-Jun-94 

SD63-4 

SEDIMENT 
SEAD-63 

0.8 
4-Dec-97 

63101 

SEDIMENT 
SEAD-63 

0.8 
4-Dec-97 

12215 

SEDIMENT 
SEAD-63 

0.6 
5-Dec-97 

63102 

E E o ::, ., .c z (/) ., :::, n:I .c: (1) 
Z (I) 3: Cl 

::, ., 0 
z (/) u Value (Q) Value (Q) Value (Q) Value (Q) Value (Q) Value (Q) 

0 
0 
0 
0 

0 

0 
3 
12 
2 
1 
0 
0 

0 
3 

0 
0 
9 
0 

0 

0 

0 

0 
0 

0 

1 
0 

0 
0 

0 

0 

0 

0 

8 
2 
1 
2 

2 
21 
22 
22 
17 
17 
6 
10 
22 
7 
1 

11 
2 
9 

22 
3 

21 
2 
22 
1 

21 

3 

2 
2 

27 
27 
5 

27 
5 

22 
27 
27 
27 
27 
27 
22 
22 
27 
27 
22 
27 
22 
22 
27 
22 
27 
22 
27 
22 
22 

27 
27 
27 
22 
22 
22 

23 UJ 12 UJ 1 50 J 
8 J 12 UJ 35 J 

18 UJ 12 UJ 14 J 

700 UJ 390 U 720 UJ 

140 J 70 J r~ so J 
...--~ 11""'0 J [ - i§) J ... . 540 J 

380 J 110 J 860 J 
180 J 66 J 4 70 J 
700 UJ 390 U 720 UJ 
700 UJ 390 U 720 UJ 
700 UJ 390 U 
200 J 110 J 
700 UJ 390 U 720 UJ 
700 UJ 19 J 
700 UJ 390 U 
700 UJ 390 U 720 UJ 
700 UJ 390 U 720 UJ 
240 J 100 J 720 J 
700 UJ 390 U 720 UJ 

83 J 42 J 320 J 
700 UJ 390 U 720 UJ 
120 J 50 J -270 J 
700 UJ 390 U 720 UJ 
220 J 11 0 J 600 J 

7 UJ 3.9 UJ 3.9 J 
6 J 3.9 UJ 9.2 J 
7 UJ 3. 9 UJ 4.3 J 

7.5 J 4.6 J 3.7 UJ 
7 UJ 3.9 UJ 5.2 J 
7 UJ 3.9 UJ 9.4 J 

16 18 U 
16 U 18 U 

16 U 18 U 

120 U 120 U 
13 U 14 J 

21 U 23 J 
37 U 39 JY 

120 U 120 U 
25 U 21 JB 
22 J 19 J 

120 U 120 U 
13 U 14 J 
14J 19JB 

120 U 120 U 
120 U 8.7 U 
120 U 120 U 
120 U 7.4 JB 
32 U 32 J 

120 U 120 U 
12 U 14 J 

120 U 120 U 
14 J 16 J 

120 U 120 U 
23 U 23 J 

6.2 U 6.1 U 
6.2 U 6.1 U 
6.2 U 6.1 U 
3.2 U 3.1 U 
6.2 U 6.1 U 
6.2 U 6.1 U 

14 U 

14 U 

14 U 

88 U 
51 J 

58 J 

120 Y 
88 U 

110 B 
88 U 
9.4 J 
73 J 
18 JB 
88 U 
i9j J 
88 U 

4.7 JB 
100 

88 U 
37 J 
88 U 
51 J 
88 U 
80 J 

4.4 U 
4.4 U 
4.4 U 
2.3 U 
4.4 U 
4.4 U 



C: 
0 

Parameter Unit 

E ~,:, 
::::JC~ 
E ., ::, 
·- u en 
)( C: Ill 
Ill O GI :;; (.):;; 

Volatile Organic Compounds 
Metals/Cyanide 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Cyanide 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Sodium 
Thallium 
Vanadium 
Zinc 
Others 
Total Solids 

Table_F1 .xls 

mg/Kg 18000 
mg/Kg 0.23 
mg/Kg 6.8 
mg/Kg 107 
mg/Kg 0.8 
mg/Kg 0.83"' 
mg/Kg 211000 
mg/Kg 24.6 
mg/Kg 14.4 
mg/Kg 42.6 
mg/Kg 2.1 
mg/Kg 30100 
mg/Kg 46.2 
mg/Kg 16100 
mg/Kg. 995 
mg/Kg 0.13 
mg/Kg 44.2 
mg/Kg 2570 
mg/Kg 2.1 
mg/Kg 578 
mg/Kg 2.3 
mg/Kg 28.4 
mg/Kg 534 

¾W/\N 85.8 

0 
>-
0 C: 
C: 0 
cu.; 
::, 0 
C" ., ., -~ ., 
u. □ 

100.0% 
20.0% 
100.0% 
100.0% 
100.0% 
33.3% 
100.0% 
100.0% 
100.0% 
100.0% 
4.5% 

100.0% 
85.2% 

100.0% 
100.0% 
44.0% 
103.8% 
100.0% 
40.7% 
81 .5% 
14.8% 
100.0% 
100.0% 

100.0% 

oj 
> ., 

..J 

:;; 
(!) 

~ 

20650 
6.27 
9.6 
300 
1.13 
2.46 

125300 
30.95 

30 
32.94 
0.35 

38110 
23.49 
21890 
1095 
0.1 

52.58 
2623 

2 
187.8 
0.28 
150 
115 

,E F-1 

RI SHALLOW SOIL/SEDIMENT ANALYSIS RES UL TS 
SEAD-63 ENGINEERING EVALUATION/COST ANALYSIS 

SENECA ARMY DEPOT ACTIVITY, ROMULUS, NY 

:;; 
... (!) 
o en< 
~ ., I-

Matrix 
Area 
Sample Depth (ft) 
Sample Date 
Location 
Sample Number 
SDG 

0 
~ en -c 
~ "E. Q) ~ 
E E ~ .S 

... 
0 "C 
~ en ., ., ., -
.c C. u 
EE~ 

SEDIMENT 
SEAD-63 

0.05 
12-Jun-94 

SD63-2 

SEDIMENT 
SEAD-63 

0.05 
13-Jun-94 

SD63-3 

SEDIMENT 
SEAD-63 

0.05 
13-Jun-94 

SD63-4 

SEDIMENT 
SEAD-63 

0.8 
4-Dec-97 

63101 

SEDIMENT 
SEAD-63 

0.8 
4-Dec-97 

12215 

SEDIMENT 
SEAD-63 

0.6 
5-Dec-97 

63102 

i C. ~ 
E E o 
::, Ill .C 
Z (I) Ill 

::::J RS .C a., 
z (/);:: □ ::I Ill 0 z (/) (.) Value (Q) Value (Q) Value (Q) Value (Q) Value (Q) Value (Q) 

0 
0 

0 

0 

0 

0 

2 
0 

0 
5 
1 
0 

9 

0 

0 
2 
0 

0 

1 
15 
4 

0 
7 

0 

27 
1 

27 
27 
27 
9 

27 
27 
27 
27 
1 

27 
23 
27 
27 
11 
27 
27 
11 

22 
4 

27 
27 

5 

27 
5 

27 
27 
27 
27 
27 
27 
27 
27 
22 
27 
27 
27 
27 
25 
26 
27 
27 
27 
27 
27 
27 

5 

11700 J 

3.7 J 
63.5 J 
0.59 J 

0.83 J 
89800 J 

19.1 J 
11 .9 J 
35.ii1J 
0.97 UJ 

19200 J 
37.4 R 

13900 J 
653 J 
0.06 J 

35 J 
2570 J 
0.68 UJ 
- J 

0.48 UJ 
27.5 J 
133]J 

11100 

4.3 
37.2 
0.52 J 
0.38 J 

31500 
20.3 J 
11 .2 
32.7 
0.53 U 

26500 
27.5 R 

6210 
260 

0.03 J 
44.2 
1340 J 

0.34 U 
19.1 

68 

11000 J 

2.4 J 
90.6 J 

0.54 J 
0.68 J 

34100 J 
18.2 J 
10.5 J 
30.7 J 
0.99 UJ 

18700 J 
37.2 R 

8590 J 

801 J 
~ iz' J 

32.8 J 
1670 J 
0.97 J 
119 J 

0.62 UJ 
21 .2 J 
3251J 

9770 • 

2.9 
68.1 
0.51 B 
0.08 U 
2090 

15 • 

7.9 
15.9 

1.1 UJ 
16300 

17.6 • 
2610 • 

431 J 
0.08 U 
18.4 
1120 

1.2 U 

17.1 
52.3 • 

16700 • 

5.2 
107 
0.8 B 

0.08 U 
3080 • 
23.4 • 
10.7 B 

24 
1.1 UN 

24400 • 

_l8.31N* 
4090 • 

536 • 
0.07 BN 
29.5 • 

1830 B 
1.3 U 

3021B 
1.8 UN 

27.7 
81 E 

2030 • 

2.3 B 
19.9 B 
0.11 B 

4.1 • 
3.2 B 
8.7 

U IN 
4790 • 

8.6 N* 
9380 • 

225 • 
0.05 UN 

8.8 s· 
597 B 
1.2 U 
32] 8 
1.6 UN 

10.9 B 
37.2 E 



Parameter Unit 
Volatile Organic Compounds 
Acetone ug/Kg 
2-Butanone ug/Kg 
Benzene ug/Kg 
Toluene ug/Kg 
Xylene (total) ug/Kg 
SemiVolatile Organic Compounds 
2-Methylnaphthalene ug/Kg 
Benzo(a)anthracene ug/Kg 
Benzo(a)pyrene ug/Kg 
Benzo(b)fluoranthene ug/Kg 
Benzo(k)fluoranthene ug/Kg 
bis(2-Ethylhexyl)phthalate ug/Kg 
Butylbenzylphthalate ug/Kg 
Carbazole ug/Kg 
Chrysene ug/Kg 
Di-n-butylphthalate ug/Kg. 
Di-n-octylphthalate ug/Kg 
Dibenz(a,h)anthracene ug/Kg 
Dibenzofuran ug/Kg 
Diethyl phthalate ug/Kg 
Fluoranthene ug/Kg 
Fluorene ug/Kg 
lndeno(1 ,2,3-cd)pyrene ug/Kg 
Naphthalene ug/Kg 
Phenanthrene ug/Kg 
Phenol ug/Kg 
Pyrene ug/Kg 
Organochlorine Pesticides 
4,4'-DDE 
4,4'-DDD 
4,4'-DDT 
Endosulfan I 
Endosulfan sulfate 
Endrin ketone 

Table_F1 .xls 

ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 

C: 
0 
;, 

E E i:, 

::s c: e 
E ., :::, 
·- u Cl) 
)( C:"' 
"' 0 ., ::;; u::;; 

150 
35 
2 

14 
14 

14., 

2000 
2700 
3500 
1900 
1800 
120 
430 
2200 
120 
19 

1200 
36 
92 

4300 
110 

2500 
23 

1500 
93 

3200 

3.9 
9.2 
8.3 
7.5 
5.2 
9.4 

-0 
>-u C: 
C: 0 Cl).: 
:::, u 
C' ., ., -~ ., 
.._ C 

29.6% 
7.4% 

20.0% 
7.4% 

20.0% 

9.1% 
77.8% 
81 .5% 
81 .5% 
63.0% 
63.0% 
27.3% 
45.5% 
81 .5% 
25.9% 
4.5% 

40.7% 
9.1% 

40.9% 
81 .5% 
13.6% 
77.8% 
9.1% 

81 .5% 
4.5% 
95.5% 

3.7% 
11 .1% 
7.4% 
9.1% 
4.5% 
4.5% 

.; 
> ., 
J 
::;; 
C) 

~ 

200 
300 
60 

1500 
1200 

36400 
224 
61 

1100 
1100 

50000 
50000 

400 
8100 

50000 
14 

6200 
7100 
50000 
50000 
3200 
13000 
50000 

30 
50000 

2100 
2900 
2100 
900 
1000 

1,... __ E F-1 

RI SHALLOW SOIUSEDIMENT ANALYSIS RESULTS 
SEAD-63 ENGINEERING EVALUATION/COST ANALYSIS 

SENECA ARMY DEPOT ACTIVITY, ROMULUS, NY 

::;; 

Matrix 
Area 
Sample Depth (ft) 
Sample Date 
Location 
Sample Number 
SDG 

-~ V, "C ., ., ., 
.co.mu 
E E :;; ~ 

-0 'O 
~ II) ., ., ., -
.c ii u 
EE~ 

SEDIMENT 
SEAD-63 

0.3 
11-Dec-97 

63103 

SEDIMENT 
SEAD-63 

0.6 
11-Dec-97 

63104 

SEDIMENT 
SEAD-63 

0.7 
11-Dec-97 

63105 

SEDIMENT 
SEAD-63 

0.5 
11-Dec-97 

63106 

SEDIMENT 
SEAD-63 

0.45 
11-Dec-97 

63107 

SEDIMENT 
SEAD-63 

0.3 
11-Dec-97 

63108 

- C) 
0 II) <( 
~ ., 1-., - ., 
.c Q. > 
E E o 
:::, "' .c 
z en "' 

0 
0 
0 

0 
0 

::s ('Qi~ Q) 

Zen ~ C 

8 

2 
1 
2 

:::, "'0 z en u 

27 
27 
5 

27 
5 

Value (Q) Value 

10 J 

(Q) Value 

20 U 

(Q) Value 

7 U 

(Q) Value 

BU 

(Q) Value (Q) 

27 U 35 

0 
3 
12 
2 
1 
0 
0 

0 
3 
0 

0 
9 
0 

0 
0 

0 
0 
0 

0 

1 
0 

0 
0 

0 

0 
0 

0 

2 
21 
22 
22 
17 
17 
6 
10 
22 
7 
1 

11 

2 
9 

22 
3 

21 
2 

22 
1 

21 

3 

2 
2 

22 
27 
27 
27 
27 
27 
22 
22 
27 
27 
22 
27 
22 
22 
27 
22 
27 
22 
27 
22 
22 

27 
27 
27 
22 
22 
22 

18 U 

18 U 

150 U 
15 J 

22 J 
23 J 

17 J 
13 J 

150 U 
150 U 
22 J 

9.5 J 
150 U 
150 U 
150 U 
150 U 

31 J 
150 U 

14 J 
150 U 
12 J 

150 U 
24 J 

7.3 U 
7.3 U 
7.3 U 
3.8 U 
7.3 U 
7.3 U 

20 U 

20 U 

150 U 
12 J 

15 J 
33 JY 

150 U 
9.6 J 
150 U 
150 U 

15 J 

150 U 
150 U 
150 U 

150 U 

150 U 
28 J 

150 U 
11 J 

150 U 
12 J 

150 U 
19 J 

7.3 U 
7.3 U 
7.3 U 
3.8 U 
7.3 U 
7.3 U 

18 U 

18 U 

130 U 
9.5 J 
12 J 

14 J 
14 J 
19 J 

130 U 
130 U 

14 J 
130 U 
130 U 
130 U 
130 U 
7.5 J 

23 J 

130 U 
9.2 J 
130 U 

11 J 
130 U 

18 J 

6.3 U 
6.3 U 
6.3 U 
3.3 U 
6.3 U 
6.3 U 

21 U 

21 U 

100 U 
8.1 J 
10 J 
15 J 

9.9 J 
8.3 J 
100 U 
100 U 

12 J 

6.5 J 

100 U 
100 U 
100 U 
100 U 

18 J 

100 U 
8.2 J 
100 U 

6 J 

100 U 
14 J 

SU 
5 U 
5 U 

2.6 U 
5 U 
5 U 

27 U 17 U 

27 U 17 U 

220 U 12 J 

130 J I 660] ... r ... ➔-=,,=oi J I 190 
240 _ 14001E 
150 J 570 
22 J 16 J 
16 J 120 U 
32 J 260 

180 J r:::-""84o 
11 J 120 U 

220 U 120 U ---cc, 
220 U 36 J 

220 U 120 U 
360 1900 E 
220 U 79 J 
140 J 800 
220 U 21 J 

120 J 940 
220 U 120 U 
240 1200 E 

11 U 5.9 U 
11 U 5.9 U 
11 U 5.9 U 

5.7 U 3 U 
11 U 5.9 U 
11 U 5.9 U 



Parameter 
Volatile Organic Compounds 
Metals/Cyanide 
Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 
Chromium 

Cobalt 

Copper 

Cyanide 

Iron 

Lead 
Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Others 
Total Solids 

Table_F1 .xls 

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 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

%WM/ 

C: 
0 

E ~ i:, 
:, C: ~ 
E.,::, 
·- u en >< c: ca 
ca o a, 
:;; u:;; 

18000 

0.23 

6.8 

107 

0.8 

0.8~ 

211000 

24.6 

14.4 

42.6 

2.1 

30100 

46.2 

16100 

995 

0.13 

44.2 

2570 

2.1 

578 

2.3 

28.4 

534 

85.8 

-0 
>, 
u C: 
C: 0 
a,; 
::, u 
CT a, 
a, -.. a, 
LL 0 

100.0% 

20.0% 

100.0% 

100.0% 

100.0% 

33.3% 

100.0% 

100.0% 

100.0% 

100.0% 

4.5% 

100.0% 

85.2% 

100.0% 

100.0% 

44.0% 

103.8% 

100.0% 

40.7% 

81 .5% 

14.8% 

100.0% 

100.0% 

100.0% 

.; 
> ., 

_J 

:;; 
(!) 

~ 

20650 

6.27 

9.6 

300 

1.13 

2.46 

125300 

30.95 

30 

32.94 

0.35 

3811 0 

23.49 
21890 

1095 

0.1 

52.58 

2623 
2 

187.8 

0.28 

150 

115 

"\ . .E F-1 

RI SHALLOW SOIUSEDIMENT ANALYSIS RESULTS 
SEAD-63 ENGINEERING EVALUATION/COST ANALYSIS 

SENECA ARMY DEPOT ACTIVITY, ROMULUS, NY 

:;; 

Matrix 
Area 
Sample Depth (ft) 
Sample Date 
Location 
Sample Number 
SDG 

-~ ti) 'C 
a, a, ., 
.cQ.a.,'t) 
EE:;;~ 

-0 ,::, 
.. U) ., 

a, ., -.c Q. 0 

EE~ 

SEDIMENT 

SEAD-63 

0.3 

11-Dec-97 

63103 

SEDIMENT 

SEAD-63 

0.6 

11-Dec-97 

63104 

SEDIMENT 

SEAD-63 

0.7 

11-Dec-97 

63105 

SEDIMENT 

SEAD-63 

0.5 

11 -Dec-97 

63106 

SEDIMENT 

SEAD-63 

0.45 

11 -Dec-97 

63107 

SEDIMENT 

SEAD-63 

0.3 

11 -Dec-97 

63108 

- (!) 
0 U) < 
.. a, 1-., - ., 
.c a.> 
E E o 
::, ca .c z en ca 

::ins .c: a, 
Z C/l 3: 0 

::, ca o z Cl) u Value (Q) Value (Q) Value (Q) Value (Q) Value (Q) Value (Q) 

0 
0 
0 
0 
0 
0 
2 
0 
0 

5 

1 
0 

9 
0 

0 
2 
0 

0 
1 

15 

4 
0 
7 

0 

27 
1 

27 

27 

27 

9 
27 

27 

27 

27 

1 
27 

23 

27 

27 

11 
27 

27 

11 
22 
4 
27 

27 

5 

27 

5 
27 

27 
27 

27 

27 

27 

27 

27 

22 
27 

27 

27 

27 

25 

26 

27 

27 

27 

27 

27 

27 

5 

11600 • 

4.7 

85.1 B 

0.64 B 

0.13 U 
7050 • 

18.4 • 

10.7 B 
24.7 

1.1 UN 

21800 • 

25.!i1N* 
5010 • 

284 • 

0.11 UN 
29.4 • 

1530 B 
2 U 

,.----2::-8'5' B 

2.7 UN 

20.4 B 
79.2 E 

11900 • 

4.1 B 
76.2 B 
0.63 B 

0.13 U 
2650 • 
18.5 • 

7.6 B 
20.4 

1.2 UN 
18700 • 

23.2 N* 
3260 • 

222 • 

0.11 UN 
22.7 • 

1580 B 
2 U 

,-~ B 
2.7 UN 

20.7 B 
65.8 E 

13000 • 

4.6 
90.5 

0.65 B 

0.08 U 
3370 • 

18.8 • 

8.5 B 
21 .9 

0.96 UN 
20100 • 

2~.6l N* 
3330 • 

344 • 

~ i J' BN 
25 • 

1580 

1.3 U 
ffi' B 
1.7 UN 

21 .3 

69.4 E 

12800 • 

5.2 

64 
0.59 B 
0.08 U 

14400 • 

21 .8 • 

12.7 B 

32 

12300 • 

6.8 

105 B 
0.47 B 
0.19 U 

55600 • 
22.4 • 

0.76 UN 1.7 UN 
26000 • 24700 • 

20.8 N* C::11:5) N* 
5400 • 14800 • 

346 • 760 • 

0.06 UN 0.16 UN 
42 • 39.6 • 

1460 2350 B 
1.3 U 3 U 

2] B i::::--5787 B 

1.7 UN 4 UN 

19.6 26.9 B 
73.4 E j • 29Sl E 

10900 • 

4.1 

59.8 B 
0.48 B 

0.1 U 
34800 • 

17.5 • 

9 .3 B 
28.8 

0.92 UN 

6280 • 

344 • 

0.07 UN 
30.1 • 

2290 

1.5 U 
mi s 

2 UN 
21 .2 

90.6 E 



Parameter Unit 
Volatile Organic Compounds 
Acetone ug/Kg 
2-Butanone ug/Kg 
Benzene ug/Kg 
Toluene ug/Kg 
Xylene (total) ug/Kg 
SemiVolatile Organic Compounds 
2-Methylnaphthalene ug/Kg 
Benzo(a)anthracene ug/Kg 
Benzo(a)pyrene ug/Kg 
Benzo(b)fluoranthene ug/Kg 
Benzo(k)fluoranthene ug/Kg 
bis(2-Ethylhexyl)phthalate ug/Kg 
Butylbenzylphthalate ug/Kg 
Carbazole ug/Kg 
Chrysene ug/Kg 
Di-n-butylphthalate ug/Kg. 
Di-n-octylphthalate ug/Kg 
Dibenz(a,h)anthracene ug/Kg 
Dibenzofuran ug/Kg 
Diethyl phthalate ug/Kg 
Fluoranthene ug/Kg 
Fluorene ug/Kg 
lndeno(1 ,2,3-cd)pyrene ug/Kg 
Naphthalene ug/Kg 
Phenanthrene ug/Kg 
Phenol ug/Kg 
Pyrene ug/Kg 
Organochlorine Pesticides 
4,4'-DDE 
4,4'-DDD 
4,4'-DDT 
Endosulfan I 
Endosulfan sulfate 
Endrin ketone 

Table_F1 .xls 

ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 

C: 
0 

E ~ -c 
::, C ~ 
E ., :::, 
·- u "' )( C:"' "'0., :;; (.) :;; 

150 
35 
2 
14 
14 

14 .. 

2000 
2700 
3500 
1900 
1800 
120 
430 
2200 
120 
19 

1200 
36 
92 

4300 
110 

2500 
23 

1500 
93 

3200 

3.9 
9.2 
8.3 
7.5 
5.2 
9.4 

I 

... 
0 
>, 
(.) C: 
C: 0 
a,; 
:::, (.) 
C" ., ., -~ ., 
LL □ 

29.6% 
7.4% 
20.0% 
7.4% 

20.0% 

9.1% 
77.8% 
81 .5% 
81 .5% 
63.0% 
63.0% 
27.3% 
45.5% 
81 .5% 
25.9% 
4.5% 

40.7% 
9.1% 

40.9% 
81 .5% 
13.6% 
77.8% 
9.1% 

81 .5% 
4.5% 
95.5% 

3.7% 
11 .1% 
7.4% 
9.1% 
4.5% 
4.5% 

ai 
> ., 
.J 
:;; 
(.') 

~ 

200 
300 
60 

1500 
1200 

36400 
224 
61 

1100 
1100 

50000 
50000 

400 
8100 

50000 
14 

6200 
7100 
50000 
50000 
3200 
13000 
50000 

30 
50000 

2100 
2900 
2100 
900 
1000 

) , ...... .:.E F-1 

RI SHALLOW SOIUSEDIMENT ANALYSIS RESULTS 
SEAD-63 ENGINEERING EVALUATION/COST ANALYSIS 

SENECA ARMY DEPOT ACTIVITY, ROMULUS, NY 

:;; ... (.') 
o en ~ 
~ ., I-

Matrix 
Area 
Sample Depth (ft) 
Sample Date 
Location 
Sample Number 
SDG 

0 
~ en ,:, 
G> ~ .!? 
.ca.Cl>u 
E E ~ .! 

0 ,, 
~ en ., ., ., -
.c C. (.) 
EE~ 

SEDIMENT 
SEAD-63 

0.5 
11-Dec-97 

63109 

SEDIMENT 
SEAD-63 

0.4 
11-Dec-97 

63110 

SEDIMENT 
SEAD-63 

0.4 
12-Dec-97 

63111 

SEDIMENT 
SEAD-63 

0.4 
12-Dec-97 

12217 

SEDIMENT 
SEAD-63 

0.4 
12-Dec-97 

63112 

SEDIMENT 
SEAD-63 

0.3 
12-Dec-97 

63113 

i a.~ 
E E o 
:::, "' .c z (/)"' ::l "' .c: Q) z (/) ,: □ :::, "' 0 z (/) (.) Value (Q) Value (Q) Value (Q) Value 

21 U 

(Q) Value 

24 UJ 

(Q) Value 

68 J 

(Q) 

0 
0 

0 
0 
0 

0 

3 

12 
2 
1 
0 
0 

0 

3 
0 

0 
9 
0 

0 

0 

0 

0 

0 

0 

1 
0 

0 
0 

0 

0 

0 

0 

8 
2 
1 
2 

2 
21 
22 
22 
17 
17 
6 
10 
22 
7 
1 

11 
2 
9 

22 
3 

21 
2 

22 
1 

21 

3 
2 

2 

27 
27 
5 

27 
5 

22 
27 
27 
27 
27 
27 
22 
22 
27 
27 
22 
27 
22 
22 
27 
22 
27 
22 
27 
22 
22 

27 
27 
27 
22 
22 
22 

9 J 17 
18 U 16 U 

18 U 16 U 

100 U 
180 

_ 200, 
3500 E 240 
l!!,O() E 200 

20 J 12 J 
150 U 100 U 
430 28 J 

2ioo1 E 220 
150 U 100 U 
150 U 100 U 

....... ---:-,2:c:oo= L s4JJ 
35 J 100 U 

150 U 100 U 
4300 E 400 

110 J 10 J 
2500 E 170 

23 J 100 U 

1500 E 120 
150 U 100 U 

3200 E 290 

7.7 U 5.2 U 
7.7 U 5.2 U 
12 U 5.2 U 
4 U 2.6 U 

12 U ~1 U 
12 U 3.9 U 

18 U 

18 U 

120 U 

110 J 
130 J 
160 YJ 
120 U 
120 JB 
120 J 

19 U 
150 J 
120 JB 
120 U 

- 2ii J 
120 U 
8.2 JB 

250 J 
120 U 

97 J 
120 U 

80 J 
120 U 
180 J 

6 U 
6 U 
6 U 

3.1 U 
6 U 
6 U 

17 U 

17 UJ 

120 U 

120 J 
140 
170 
120 
120 U 

15 U 
24 J 

150 
120 U 
120 U 

BJ J 
120 U 
6.2 J 

250 
120 U 
93 J 

120 U 
88 J 
11 U 

200 

5.9 U 
5.9 U 
5.9 U 

3U 
5.9 U 
5.9 U 

14 U 

14 U 

160 U 

25 J 
56 J 
72 J 

160 U 
160 U 
160 U 
160 U 
49 J 

160 U 
160 U 
160 U 
160 U 

92 J 
43 J 

160 U 
27 J 

160 U 
37 J 

160 U 
45 J 

2.1 U 
3.1 J 

8.3 
2.1 U 
4.1 U 
4.1 U 

16 U 
16 U 

16 U 

120 U 

75 J 
74 J 

130 
63 J 

120 U 
120 U 

17 J 
100 J 
120 U 
120 U 

12 J 
120 U 
6.4 J 
180 
120 U 
65 J 

120 U 
56 J 

120 U 
120 J 

6.2 U 
6.2 U 
6.2 U 
3.2 U 
6.2 U 
6.2 U 



Parameter 
Volatile Organic Compounds 
Metals/Cyanide 
Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 
Chromium 

Cobalt 

Copper 

Cyanide 

Iron 

Lead 

Magnesium 
Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Others 
Total Solids 

Table_F1 .xis 

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 

mg/Kg 
mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

¾WNV 

C: 
0 

E ~ -c 
:, Cf 
E ., ::i 
·- o en 
)( C:"' 
"' 0 a, 
::!: u ::!: 

18000 

0.23 

6 .8 

107 

0.8 

0.83"' 
211 000 

24.6 

14.4 

42.6 

2.1 

30100 

46.2 
16100 

995 

0.13 

44.2 

2570 

2.1 

578 

2.3 

28.4 

534 

85.8 

0 
>, 
CJ C: 
C: 0 
QJ:;:; 
::, CJ 
C' a, 
a, -.. a, 
LL C 

100.0% 

20.0% 

100.0% 

100.0% 

100.0% 

33.3% 

100.0% 
100.0% 

100.0% 

100.0% 

4.5% 

100.0% 

85.2% 

100.0% 

100.0% 

44.0% 

103.8% 

100.0% 

40.7% 

81 .5% 

14.8% 

100.0% 

100.0% 

100.0% 

ai 
> a, 
..J 

::!: 
Cl 

~ 

20650 

6.27 
9.6 

300 

1.13 

2.46 

125300 

30.95 

30 

32.94 

0.35 

38110 

23.49 
21890 

1095 

0.1 

52.58 

2623 

2 
187.8 

0.28 

150 

115 

_E F-1 

RI SHALLOW SOIUSEDIMENT ANALYSIS RESULTS 
SEAD-63 ENGINEERING EVALUATION/COST ANALYSIS 

SENECA ARMY DEPOT ACTIVITY, ROMULUS, NY 

::!: 
.._ Cl 
0 "'<( 
.. a, I-

Matrix 

Area 

Sample Depth (ft) 
Sample Date 

Location 

Sample Number 

SDG 

0 
.. "' "C a, a, a, 
.c a. QJ t, 
EE :V .l!l 

-0 "C 
.. "'a, 
a, a, -.c a. u 
EE~ 

SEDIMENT 

SEAD-63 

0.5 

11-Dec-97 

631 09 

SEDIMENT 

SEAD-63 

0.4 

11 -Dec-97 

63110 

SEDIMENT 

SEAD-63 

0.4 

12-Dec-97 

63111 

SEDIMENT 

SEAD-63 

0.4 

12-Dec-97 

12217 

SEDIMENT 

SEAD-63 

0.4 

12-Dec-97 

63112 

SEDIMENT 

SEAD-63 

0.3 

12-Dec-97 

63113 

i C. ~ 
E E o 
::, "' .c z U) "' 

:J m .c a> 
Z Ul 3:: C ~ ~ 8 Value (Q) Value (Q) Value (Q) Value (Q) Value (Q) Value (Q) 

0 

0 
0 

0 

0 

0 

2 
0 

0 

5 

1 
0 

9 

0 

0 

2 

0 
0 

1 
15 

4 

0 

7 

0 

27 

1 
27 

27 

27 

9 

27 

27 

27 

27 

1 
27 

23 

27 
27 

11 
27 

27 

11 

22 
4 

27 

27 

5 

27 

5 

27 

27 
27 

27 

27 

27 
27 

27 

22 
27 

27 

27 

27 

25 

26 

27 

27 

27 

27 

27 

27 

5 

11000 • 

5.7 

81 .3 B 

0.28 B 
0.13 U 

43300 • 
18.8 • 

12 B 
31 .2 

1.2 UN 
20900 • 

- 46.ljN* 
9980 • 

995 • 

0.1 UN 
33.7 • 

2000 B 
2.1 U 

2.8 UN 

6320 • 

3.8 

34.7 B 
0.29 B 

0.09 U 
90000 • 

12 • 

7.5 B 

20.2 

0.78 UN 
12600 • 

19.6 N* 
9640 • 

315 • 

0.06 UN 
21 .1 • 

1360 B 

1.8 UN 

15.5 

l201E 

7030 • 

3.1 

48.8 
0.25 B 
0.08 U 

47400 • 

12.4 • 

8.2 B 

22.1 
0.99 UN 

12700 • 
w 24.91w 
7590 • 

475 • 

0.09 UN 
20.8 • 

1160 

1.3 U 
""'3431 8 

1.7 UN 

15.8 

87.4 E 

9230 • 

3.2 

63.9 B 
0.3 B 
0.1 U 

69000 
17.3 • 

11 .2 B 
30.5 

0.89 UJ 

19800 

12300 • 

746 J 
0.07 U 

29 

1180 B 
1.7 B 
202]8 
2.1 U 

2600 • 

2.5 

26.8 B 
0.08 B 
0.06 U 

211000I 
7.9 • 

2.7 B 

7.4 

0.63 UJ 

6360 
3.4 • 

16100 • 

315 J 

0.05 U 
4.5 B 
509 B 

0.94 U 

122 U 

1.3 U 

11 .7 
24.7 • 

12900 • 

5 

70.9 
0.49 B 

0.09 U 
27300 

1 UJ 

24600 

34.7j* 
9460 • 

559 J 
0.09 U 

32.1 

1980 

24.3 
·4321• 



Parameter Unit 
Volatile Organic Compounds 
Acetone ug/Kg 
2-Butanone ug/Kg 
Benzene ug/Kg 
Toluene ug/Kg 
Xylene (total) ug/Kg 
SemiVolatile Organic Compounds 
2-Methylnaphthalene ug/Kg 
Benzo(a)anthracene ug/Kg 
Benzo(a)pyrene ug/Kg 
Benzo(b)fluoranthene ug/Kg 
Benzo(k)fluoranthene ug/Kg 
bis(2-Ethylhexyl)phthalate ug/Kg 
Butylbenzylphthalate ug/Kg 
Carbazole ug/Kg 
Chrysene ug/Kg 
Di-n-butylphthalate ug/Kg, 
Di-n-octylphthalate ug/Kg 
Dibenz(a,h)antnracene ug/Kg 
Dibenzofuran ug/Kg 
Diethyl phthalate ug/Kg 
Fluoranthene ug/Kg 
Fluorene ug/Kg 
lndeno(1 ,2,3-cd)pyrene ug/Kg 
Naphthalene ug/Kg 
Phenanthrene ug/Kg 
Phenol ug/Kg 
Pyrene ug/Kg 
Organochlorine Pesticides 
4,4'-DDE 
4,4'-DDD 
4,4'-DDT 
Endosulfan I 
Endosulfan sulfate 
Endrin ketone 

Tab\e_F1 .xis 

ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 

C: 
0 

E ~ -c 
:, C ~ 
E ., ::i 

·- 0 U) 
)( C: "' 
"' 0 Q) 
:!: u :!: 

150 
35 
2 
14 
14 

14"' 
2000 
2700 
3500 
1900 
1800 
120 
430 

2200 
120 
19 

1200 
36 
92 

4300 
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77.8% 
9.1% 

81 .5% 
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1 
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0 
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Matrix 
Area 
Sample Depth (ft) 
Sample Date 
Location 

SEDIMENT 
SEAD-63 

0.3 
12-Dec-97 

63114 

SEDIMENT 
SEAD-63 

0.3 
12-Dec-97 

63115 

SEDIMENT 
SEAD-63 

0.3 
13-Dec-97 

63116 
Sample Number 
SDG 

-~ U) "C 
Q) Q) Q) 
.c C. G) t, 
EEt~ 
::ln,.Ca, 
z tJ) 3: □ 
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2 
1 
2 

2 

21 
22 
22 

17 
17 
6 
10 
22 
7 
1 

11 
2 

9 

22 
3 

21 
2 

22 
1 

21 

3 

2 

2 

-0 '0 
.. "' Q) Q) Q) .... 
.c 0. 0 

EE~ 
i ~ 8 Value (Q) Value (Q) Value (Q) 

27 15 U 15 U 25 J 
27 15 U 15 U 14 U 
5 

27 15 U 15 U 14 UJ 
5 

22 94 U 120 U 93 U 
27 9.2 J 33 J 93 
27 12 J 30 J ':""'~3 
27 18 J 51 J 93 
27 8.7 J 33 J 93 
27 94 U 120 U 93 U 
22 94 U 6.7 J 5.7 J 
22 94 U 15 J 93 J 
27 13 J 43 J 93 
27 94 U 120 U 93 U 
22 94 U 120 U 93 U 

27 94U 8.8J ::°"'." 93 J 
22 94 U 120 U 93 U 

22 94 U 9.5 J 7.6 J 
27 25 J 82 J 93 
22 94 U 120 U 93 U 

27 9.5 J 28 J 93 J 
22 94 U 120 U 93 U 
27 11 J 35 J 6.4 J 
22 94 U 120 U 93 J 
22 17 J 58 J 93 

27 4.7 U 5.9 U 4.6 U 
27 4.7 U 5.9 U 4.6 U 
27 4.7 U 5.9 U 4.6 U 
22 2.4 U 3 U 2.4 U 

22 4.7 U 5.9 U 4.6 U 
22 4.7 U 5.9 U 4.6 U 



Parameter Unit 
Volatile Organic Compounds 
Metals/Cyanide 
Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Coball 

Copper 

Cyanide 

Iron 

Lead 
Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 
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Total Solids 
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1 
15 
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27 
1 

27 
27 
27 
9 

27 
27 
27 
27 
1 

27 
23 
27 
27 
11 
27 
27 
11 
22 
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27 
27 

5 

27 
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27 
27 
27 
22 
27 
27 
27 
27 
25 
26 
27 
27 
27 
27 
27 
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9090 • 

3,3 
62.7 
0.43 B 
0.08 U 

103000 
15.2 • 
6.9 B 

18.7 
0.72 UJ 

17200 
17.2 • 

5850 • 
255 J 

0.07 U 
20.3 
1280 B 

1.2 U 
170 B 

1.6 U 
17.3 
66.6 • 

12700 • 

3 

57.7 
0.48 B 
0,09 U 
3750 
19.2 • 

7 B 
18.2 

1 UJ 
20000 

18 • 
3820 • 

217 J 

0.07 U 

18.9 
1380 B 

1.4 B 

172 U 
1.8 U 

20.9 
60.4 • 

15200 • 

5.6 B 

94.4 B 

0.6 B 

0.06 U 
19600 

24.4 • 
13.3 B 

30.8 
0.8 UJ 

29700 
15.7 • 

7140 • 
520 J 

0.06 U 
38.6 

1840 B 

1 B 
130 U 

1.7 U 
24 

72.1 • 



TABLE F-2 
INORGANIC$ ANALYSIS OF SOIL - SEAD-63 

Engineering Evaluation/Cost Analysis 

Seneca Army Depot Activity 

Average of Is Average of Site data> than 
Average of Background 2 x Average of Background SEAD-63 Soils 

Soils lma/kal Soils (ma/kal (ma/kal 

Aluminum 13340.53 26681 .05 14641 .67 

Antimonv 3.56 7.12 0.26 

Arsenic 5.08 10.15 4.68 

Barium 78.43 156.86 73.09 

Bervllium 0.67 1.33 0.66 

Cadmium 0.97 1.94 2.96 

Calcium 45449.65 90899.30 19976.67 

Chromium 20.32 40.64 25.31 

Cobalt 11 .39 22.79 12.43 

Copper 20.99 41 .97 33.15 

Iron 24704.74 49409.47 28291 .67 

Lead 16.47 32.95 22.24 

Maanesium 10290.18 20580.35 6735.83 

Manganese 576.14 1152.28 441 .00 

Mercurv 0.04 0.09 0.09 

Nickel 30.39 60.79 38.08 

Potassium 1487.25 2974.49 1640.83 

Selenium 0.63 1.26 1.17 

Sodium 99.42 198.85 94.67 

Thallium 0.43 0.86 0.38 

Vanadium 21.41 42.82 22.71 

Zinc 67.80 135.60 83.28 

Notes: 
A "Yes" value indicates that site metal levels are higher than background levels and metal will be retained for risk assessment. 
A "No" value indicates that levels are considered to be similar to background levels and metal will not be retained for risk 
assessment. 
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Aluminum 

Barium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Sodium 

Vanadium 

Zinc 

Notes: 

TABLE F-3 
IN ORGANICS ANALYSIS OF GROUNDWATER - SEAD-63 

Engineering Evaluation/Cost Analysis 
Seneca Army Depot Activity 

Average of 2 x Average of 
Background Background Average of 
Groundwater Groundwater SEAD-63 Groundwater 

(ug/L) (ug/L) (ug/L) 

2923.01 5846.01 622.00 

81 .20 162.40 75.60 

115619.35 231238.71 172133.33 

8.67 17.35 1.04 

6.84 13.68 4 .93 

5.39 10.79 2.03 

4476.26 8952.53 961 .00 

6.59 13.18 1.10 

28567.74 57135.48 30333.33 

231.41 462.82 675.33 

10.57 21 .14 8.20 

4065.59 8131.17 3856.67 

15020.67 30041 .33 52523.33 

8.23 16.47 1.27 

25.37 50.74 8.30 

Is Average of Site data> 
than 2 x Average of 
Background data? 

No 

No 

No 

No 

No 

No 

No 

No 

No 

Yes 

No 

No 

Yes 

No 

No 

A "Yes" value indicates that site metal levels are higher than background levels and metal will be retained for risk assessment. 
A "No" value indicates that levels are considered to be similar to background levels and metal will not be retained for risk 
assessment. 
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TABLE F-4 
INORGANICS ANALYSIS OF SOIUSEDIMENT - SEAD-63 

Ecological Mini-risk Assessment Dataset 

Engineering Evaluation/Cost Analysis 
Seneca Army Depot Activity 

Average of Is Average of Site data> than 
Average of Background 2 x Average of Background SEAD-63 Soils 

Soils (mq/kq) Soils (mq/kq) (mq/kq) 

Aluminum 13340.53 26681 .05 11887.06 

Antimony 3.56 7.12 0.26 

Arsenic 5.08 10.15 4.29 

Barium 78.43 156.86 68.28 

Bervllium 0.67 1.33 0.53 

Cadmium 0.97 1.94 2.37 

Calcium 45449.65 90899.30 40367 .94 

Chromium 20.32 40.64 20.16 

Cobalt 11 .39 22.79 10.59 

Copper 20.99 41 .97 28.04 

Iron 24704.74 49409.47 22336.76 

Lead 16.47 32.95 23.44 

Magnesium 10290.18 20580.35 7663.82 

Manganese 576.14 1152.28 451 .29 

Mercury 0.04 0.09 0.08 

Nickel 30.39 60.79 31 .27 

Potassium 1487.25 2974.49 1578.41 

Selenium 0.63 1.26 1.24 

Sodium 99.42 198.85 215.67 

Thallium 0.43 0.86 0.83 

Vanadium 21.41 42.82 21 .31 

Zinc 67.80 135.60 117.34 

Notes: 
A "Yes" value indicates that site metal levels are higher than background levels and metal will be retained for risk assessment. 
A "No" value indicates that levels are considered to be similar to background levels and metal will not be retained for risk 
assessment. 
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COMPOUNDS 

Volatile Organics 

Acetone 
2-Butanone 
Benzene 
Chloroform 
Methyl ethyl ketone 

Toluene 
Xvlene (total) 

Semlvolatile Organics 
2-Methylnaphthalene 

4-Methylphenol 
Benzo(a)anthracene 

Benzo(a}pyrene 
Benzo(b)fluoranthene 

Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
bis(2-Ethylhex,l)ohthalate 
Butvlbenzylphthalate 

Carbazole 
Chrvsene 

Dibenz(a,h)anthracene 
Di-n-butvlphthalate 
Di-n-octvlphthalate 

Dibenzofuran 

Diethvl ohthalate 

Fluoranthene 

Fluorene 
lndeno( 1,2 ,3-cd\ovrene 

Naphthalene 

Pentachtorophenol 
Phenanthrene 
Phenol 
Pvrene 

PesticidesfPCBs 

4,4'-DDD 
4,4'-DDE 
4,4'-DDT 

Endosulfan I 

Endosulfan sulfate 
Endrin ketone 

Metals 

Aluminum 
Antimonv 

Arsenic 

Barium 
Beryllium 

Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Cvanide 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

TABLE F-5 
EXPOSURE POINT CONCENTRATIONS FOR CHEMICALS OF POTENTIAL CONCERN· SEAD-63 

Engineering Evaluation/Cost Analysis 
Seneca Army Depot Activity 

Total Soil(') Surface Soil(') Groundwater (1
) Surface Water C) Sediment(') 

ma/Ka ma/Ka mal l mal l mn/Ka 

0.16 0.15 J 

0.046 
0.004 J 0.002 J 

0.0008 J 

0.035 J 

0.023 0.006 J 0.001 0.014 J 

0.014 0.014 

0.014 J 
0.00022 J 

0.03 J 2E 

0.045 J 0.024 J 0.001 J 2.7 E 

0.038 J 0.021 J 0.0009 J 3.5 E 

0.031 J 0.0008 J 

0.043 J 0.021 J 0.001 J 1.9E 

1.8 J 1.8J 0.068 0.11 B 

0.00023 JB 0.12 J 
0.43 

0.031 J 0.023 J 2.2 E 

0.028 J 0.0008 J 1.2 
0.087 J 0.00015 JB 0.120 JB 

0.019 J 
0.036 J 

0.00029 J 0.092 J 

0.063 J 0.038 J 0.0007 J 4.3 E 
0.11 J 

0.037 J 0.0009 J 2.5 E 
0.023 J 

0.001 J 

0.031 J 0.000057 J 1.5 E 

0.002 J 0.0008 J 93 

0.0005 J 3.2 E 

0.002 J 0.0039 J 

0.0044 J 0.0092 J 

0.0033 J 0.0083 
0.0075 J 

0.000014 P 0.0052 J 

0.000046 0.0094 J 

3.63 

0.0038 J 

0.0914 J 

0.00019 B 

24 0.56J 0.00078 J 0.83 J 

220 
0.0056 J 
0.0072 J 
0.0079 J 

9.05 
0.02 
33.7 

1.07 2.3 

0.49 0.06 J 0.0001 J 

0.0188 J 
11.6 

0.00089 J 

146 59.3 578 B 

0.0019 J 
0.0089 J 

0.099 
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Surface Soil and Sediment (2
) 

ma/Ka 

0.15J 

0.002 J 

0.035 J 
0.014 J 

0.014 

0.014 J 

2E 
2.7 E 

3.5 E 

1.9 E 
1.8 J 

0.12 J 
0.43 

2.2 E 
1.2 

0.120 JB 
0.019J 
0.036 J 
0.092 J 

4.3 E 
0.11 J 
2.5 E 

0.023 J 

1.5 E 
93 

3.2 E 

0.0039 J 
0.0092 J 

0.0083 
0.0075 J 

0.0052 J 
0.0094 J 

0.83 J 

578 B 
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climate, vegetation, soil characteristics, and surface and groundwater hydrology. 

All potentially exposed populations and sub-populations therein (receptors) are 

assessed relative to their potential for exposure. Additionally, locations relative to 

the site along with the current and potential future land use of the site are 

considered. This step is a qualitative one aimed at providing a general site 

perspective and offering insight on the surrounding population. 

2) Identify Exposure Pathways: All exposure pathways, ways in which receptors can be 

exposed to contaminants that originate from the source, are reviewed in this step. 

Chemical sources and mechanisms for release along with subsequent fate and 

transport are investigated. Exposure points of human contact and exposure routes 

are discussed before quantifying the exposure pathways in step 3. 

3) Quantify Exposure: In this final step, the exposure levels (COPC intakes or doses) are 

calculated 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 F-1 illustrates the exposure assessment process . 

F.3.2 Physical Setting and Characteristics 

The physical setting and characteristics of the site are described in Sections 2.1, 2.5, and 2.6 of 

Section 2 of Appendix A. 

F.3.3 Land Use and Potentially Exposed Populations 

F.3.3.1 Current Land Use 

There is no current land use for SEAD-63. The site is abandoned and is no longer in use. This 

site is in the northwestern portion of SEDA. There are no drinking water supply wells at SEAD-

63 and perimeter chain link fencing permits access to the site. The site has no actual site workers 

but is occasionally patrolled by site security personnel. 

F.3.3.2 Potential Future Land Use 

EPA guidance for determining future land uses recommends that, if available, master plans, 

which include future land uses, Bureau of Census projections and established land use trends in 

the general area should be utilized to establish future land use trends. 

October 200 I 
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SENECA - SEAD-63 FINAL EE/CA 

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

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

October I , 1995 . According to BRAC regulations, the Army will determine future uses of the 

site. 

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 and risk assessment 

SEDA has been placed on the 1995 Base Realignment and Closure List (BRAC List). The 

President and the Congress have approved the list and it has become public law. As BRAC 

applies to SEDA, the Army will determine future land use of the sites. At the time this Action 

Memorandum was prepared, the Local Redevelopment Authority (LRA) had been given sole 

discretion i~ determining the future uses of the SEDA facility. This Land Reuse Plan is the basis 

for future land use assumptions for SEAD-63 included in this risk assessment. The LRA has 

established that the Q Area, which includes SEAD-63, will be used as a Wildlife Conservation 

Area. At the time when the SEDA facility is relinquished by the Army, the Army will ensure 

that SEAD-63 can be used for the intended purpose. 

F.3.3.3 Potentially Exposed Populations 

Three potentially exposed populations that are relevant to the future land use are evaluated in this 

risk assessment. Since current exposure is infrequent and limited, only future receptors under the 

future land use scenarios are considered in this mini-risk assessment. 

The three (3) exposed populations are: 

I . Park worker, 

2. construction worker, and 

3. recreational visitor ( child). 

Residential receptors (including adult and child) were considered for comparative purposes only. 

Future residential use of the land is highly unlikely. 

Oc1ober 200 I 
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SENECA - SEAD-63 FINAL EE/CA 

F.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. Figure 2-12 in 

Section 2 of Appendix A illustrates the completed exposure pathways for SEAD-63 . Although 

not shown in Figure 2-12, risks for a residential receptor via the plausible exposure pathways 

(i .e. , same exposure pathways as for a recreational visitor) were evaluated. Future residential use 

of the land is highly unlikely. 

F.3.4.1 Sources and Receiving Media 

The suspected source at SEAD-63 is buried miscellaneous components and soi l associated with the 

components at SEAD-63 . The primary release mechanisms from the site are surface water runoff 

and infiltration of precipitation. Groundwater, surface water, and sediment are secondary sources. 

F.3.4.2 Summary of Exposure Pathways to be Quantified 

The pathways presented reflect the projected future onsite use of SEAD-63. This section 

presents the rationale for including these exposure pathways in this risk assessment. 

Inhalation of Particulate Matter in Ambient Air 

Surface soil particles may become airborne via wind erosion, which in turn may be inhaled by 

individuals at the site. Construction workers may also be exposed to subsurface soil particles. 

Therefore, inhalation exposure to soil particulates in ambient air was assessed for all future 

-receptors. 

Incidental Ingestion and Dermal Contact to On-Site Surface Soils 

During the course of daily activities, a park worker or recreational visitor could come into 

contact with site surface soils and involuntarily ingest and/or have their skin exposed to them. 

Therefore, exposure via dermal contact and soil ingestion was assessed for these two receptors. 

October 200 I 
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SENECA • SEAD-63 FINAL EE/CA 

Incidental Ingestion and Dermal Contact to On-Site Surface and Subsurface Soils 

The laboratory analyses of all surface and subsurface soils show the presence of VOCs, semi

volatile organics, pesticides, and metals. During the course of daily activities, an on-site 

construction worker will come into contact with these surface and subsurface soils during 

intrusive activities and may involuntarily ingest and have his/her skin exposed to them. 

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. 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. 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 for receptors at the site. 

Inhalation and Dermal Contact with Groundwater while Showering 

Recreational visitors may come into contact with groundwater while 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 wells are used to calculated exposure 
concentrations. 

Dermal Contact with Surface Water and Sediment while Wading 

The drainage ditches in the area of SEAD-63 are dry most of the time during the year except 

when they carry storm-water runoff ( e.g.; during spring seasons when snow melts). The drainage 
ditches are shallow (generally less than 3 ft below the ground surface of the road). Recreational 

visitors may come into contact with surface water during a·wading event. Recreational visitors 

may also contact with ditch sediment and be exposed to all chemicals contained in sediment. 

Therefore, this is considered a complete pathway and surface water and sediment data from the 

site are used to calculated exposure concentrations. 
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F.3.4.3 Quantification of Exposure 

In this section, each receptor's potential exposures to chemicals of potential concern (COPCs) are 

quantified for each of the exposure pathways described above. In each case, the exposures are 

calculated following methods recommended in EPA guidance documents, such as the Risk 

Assessment Guidance for Superfund (EPA 1989). These calculations generally involve two steps. 

First, representative chemical concentrations in the environment, or exposure point concentrations 

(EPCs), are determined for each pathway and receptor. From these EPC values, the amount of 

chemical that an exposed person may take into his/her body is then calculated. This value 1s 

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 

Attachment A to this Appendix. 

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. USEP A ( 1993) recommends two types of exposure 

estimates to 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. 

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 
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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) . 

F3.5 Exposure Assessment 

F.3.5.1 Exposure Assumptions 

An important aspect of exposure assessment is the determination of assumptions regarding how 

receptors n~ay 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: park worker, 

construction worker, and recreational vis itor ( 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 presented in 

Table F-6 . 
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RECEPTOR 

PARK WORKER 

EXPOSURE ROUTE 

Inhalation of Dust in 

TABLE F-6 
EXPOSURE FACTOR ASSUMPTIONS FOR CONSERVATION/RECREATIONAL LANO 

SEAD-63 EE/CA 
Seneca Army Depot Activity 

PARAMETER RME BASIS 

VALUE UNITS 

Body Weight 70 kg Standard reference weight for adults males. 

-

Ambient Air Inhalation Rate 8 m3/day Average inhalation rate for light activity is 1.0 m3/hr, 8 hr work day. 
Exposure Frequency 175 days/yr Works on-site 5 days/wk. 8 months/yr (35 weeks). 

(Air EPC Calculated from Exposure Duration 25 years Upper bound time for employment at a job. 
Surface Soil Only) Averaging Time - Ne 9,125 days · 25 years. 

Averaging Time - Car 25,550 days 70 years, conventional human life span. 

Ingestion of Soil Body Weight 70 kg Standard reference weight for adults males. 
Ingestion Rate 100 mg soil/day Upper bound worker exposure to dirt and dust. 

(Soil EPC Calculated from Fraction Ingested 1 (unitless) 100% ingestion, conservative assumption. 
Surface Soil Only) Exposure Frequency 175 days/yr Works on-site 5 days/wk , 8 months/yr (35 weeks). 

Exposure Duration 25 years Upper bound time for employment at a job. 
Averaging Time - Ne 9,125 days 25 years. 
Averaging Time - Car 25,550 days 70 years, conventional human life span . 

Dermal Contact of Soil Body Weight 70 kg Standard reference weight for adults males. 
Absorption Factor Compound Specific 

(Soil EPC Calculated from Skin Contact Surface Area 5,700 cm2 RME value for residential scenario. 

Surface Soil Only) Soil to Skin Adherence Factor 0.2 mg/cm2 RME value for industrial scenario. 
Exposure Frequency 175 .. days/yr Works on-site 5 days/wk, 8 months/yr (35 weeks) . 

Exposure Duration 25 years Upper bound time for employment at a job. 
Averaging Time - Ne 9,125 days 25 years. 
Averaging Time - Car 25,550 days 70 years, conventional human life span. 

Ingestion of Body Weight 70 kg Standard reference weight for adults males. 
Groundwater Ingestion Rate 1 liter/day Standard occupational ingestion rate. 

Exposure Frequency 175 days/yr Works on-site 5 days/wk, 8 months/yr (35 weeks) . 
Exposure Duration 25 years Upper bound time for employment at a job. 
Averaging Time - Ne 9,125 days 25 years. 
Averaging Time - Car 25,550 days 70 years, conventional human life span . 

Dermal Contact of Body Weight 70 kg Standard reference weight for adults males. 
Surface Water Skin Contact Surface Area 1,980 cm2 Adult male hands and forearms . 

Exposure Time 1 hour/day Contact time during occasional site maintenance work. 
Exposure Frequency 18 days/yr Assumes activity occurs 10% of work days. 
Exposure Duration 25 years Upper bound time for employment at a job. 
Averaging Time - Ne 9,125 days 25 years. 
Averaging Time - Car 25,550 days 70 years, conventional human life span. 

Dermal Contact of Body Weight 70 kg Standard reference weight for adults males. 

Sediment Absorption Factor Compound Specific 
Skin Contact Surface Area 5,700 cm2 RME value for residential scenario. 

Soil to Skin Adherence Factor 0.2 mg/cm2 RME value for industrial scenario. 

Exposure Frequency 18 days/yr Assumes activity occurs 10% of work days. 

Exposure Duration 25 years Upper bound time for employment at a job. 

Averaging Time - Ne 9,125 days 25 years. 

Averaging Time - Car 25,550 days 70 years, conventional human life span. 

p:\pit\projects\seneca\s63eeca\eeca\tables\finltabl2\ EXPFAC.XLS Conservation 

SOURCE 

USEPA, 1991 . 
USEPA, 1997. 
BPJ. 
USEPA, 1991 , 1993. 

USEPA, 1989. 

USEPA, 1991 . 
USEPA, 1993. 
BPJ . 
BPJ. 
USEPA, 1991, 1993. 

USEPA, 1989. 

USEPA. 1991 . 
USEPA, 1999. 
USEPA, 1999. 
USEPA, 1999. 
BPJ . 
USEPA, 1991 , 1993. 

USEPA, 1989. 

USEPA. 1991 . 
USEPA. 1991 . 
BPJ. 
USEPA. 1991 , 1993. 

USEPA, 1989. 

USEPA, 1991 . 
USEPA, 1992. 
BPJ. 
BPJ. 
USEPA, 1991 , 1993. 

USEPA, 1989. 

USEPA, 1991 . 
USEPA, 1999. 
USEPA, 1999. 
USEPA, 1999. 
BPJ . 
USEPA, 1991 , 1993. 

USEPA, 1989. 
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RECEPTOR 

RECREATIONAL VISITOR 
(CHILD) 

TABLE F-6 
EXPOSURE FACTOR ASSUMPTIONS FOR CONSERVATION/RECREATIONAL LAND 

SEAD-63 EE/CA 
Seneca Army Depot Activity 

EXPOSURE ROUTE PARAMETER RME BASIS 

VALUE UNITS 

Inhalation of Dust in Body Weight 15 kg Standard reference weight for children less than 6 years old . 
Ambient Air Inhalation Rate 8.7 m3/day Average inhalation rate for a child 1-12 years old . 

Exposure Frequency 78 days/yr Assumes 3 days/week during 13 summer weeks and 1 day/week for the 
(Air EPC Calculated from remaining 39 weeks of the year. 

Surface Soil Only) Exposure Duration 5 years · Assumed. 
Averaging Time - Ne 1,825 days 5 years. 
Averaging Time - Car 25,550 days 70 years , conventional human life span. 

Ingestion of Soil Body Weight 15 kg Standard reference weight for children less than 6 years old . 
Ingestion Rate 200 mg soil/day Maximum IR for a child . 

(Soil EPC Calculated from Fraction Ingested 1 (unitless) 100% ingestion, conservative assumption. 
Surface Soil Only) Exposure Frequency 78 days/yr Assumes 3 days/week during 13 summer weeks and 1 day/week for the 

remaining 39 weeks of the year. 
Exposure Duration 5 years Assumed. 
Averaging Time - Ne 1,825 days 5 years. 
Averaging Time - Car 25,550 days 70 years , conventional human life span. 

Dermal Contact of Soil Body Weight 15 kg Standard reference weight for children less than 6 years old . 
Absorption Factor Compound Specific 

(Soil EPC Calculated from Skin Contact Surface Area 2,800 cm2 RME value for residential child . 

Surface Soil-Only) Soil to Skin Adherence Factor 0.2 mg/cm2 RME value for residential child . 
Exposure Frequency 78 days/yr Assumes 3 days/week during 13 summer weeks and 1 day/week for the 

remaining 39 weeks of the year. 

Exposure Duration 5 years Assumed. 

Averaging Time - Ne 1,825 days 5 years. 

Averaging Time - Car 25,550 days 70 years, conventional human life span. 

Inhalation of Body Weight 15 kg Standard reference weight for children less than 6 years old . 
Groundwater Inhalation Rate 0,08 m3/day Inhalation rate for sedentary children ages 3-10, 0.3 m3/hrfor 15 minutes. 

Exposure Frequency 78 days/yr Assumes 3 days/week during 13 summer weeks and 1 day/week for the 
remaining 39 weeks of the year. 

Exposure Duration 5 years Assumed. 
Averaging Time - Ne 1,825 days 5 years . 
Averaging Time - Car 25,550 days 70 years, conventional human life span. 

Ingestion of Body Weight 15 kg Standard reference weight for children less than 6 years old . 

Groundwater Ingestion Rate 1 liter/day Approximate 90th percentile value for children 1-11 years old . 
Exposure Frequency 78 days/yr Assumes 3 days/week during 13 summer weeks and 1 day/week for the 
Exposure Duration remaining 39 weeks of the year. 
Averaging Time - Ne 5 years Assumed. 
Averaging Time - Car 1,825 days 5 years. 

25,550 days 70 years, conventional human life span. 

Dermal Contact of Body Weight 15 kg Standard reference weight for children less than 6 years old . 

Groundwater Skin Contact Surface Area 6,600 cm2 RME value for showering/bathing scenario. 

Exposure Time 1 hour/day RME value for showering/bathing scenario. 

Exposure Frequency 78 days/yr Assumes 3 days/week during 13 summer weeks and 1 day/week for the 
Exposure Duration remaining 39 weeks of the year. 

Averaging Time - Ne 5 years Assumed. 

Averaging Time - Car 1,825 days 5 years. 
25,550 days 70 years, conventional human life span. 
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SOURCE 

USEPA, 1991 1993. 
USEPA, 1997. 
BPJ. 

BPJ. 

USEPA, 1989. 

USEPA, 1991 , 1993. 
USEPA, 1993. 
BPJ. 
BPJ. 

BPJ. 

USEPA, 1989. 

USEPA. 1991 , 1993. 
USEPA, 1999. 
USEPA, 1999. 
USEPA, 1999. 
BPJ. 

BPJ . 

USEPA, 1989. 

USEPA, 1991 , 1993. 
USEPA, 1997. 
BPJ . 

BPJ. 

USEPA. 1989. 

USEPA, 1991, 1993. 
USEPA. 1997. 
BPJ. 

BPJ. 

USEPA, 1989. 

USEPA, 1991, 1993. 
USEPA. 1999. 
USEPA. 1999. 
BPJ. 

BPJ. 

USEPA, 1989. 
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RECEPTOR EXPOSURE ROUTE 

RECREATIONAL VISITOR Dermal Contact of 
(CHILD - CONTINUED) Surface Water 

Dermal Contact of 
Sediment 

-

TABLE F-6 
EXPOSURE FACTOR ASSUMPTIONS FOR CONSERVATION/RECREATIONAL LAND 

SEAD-63 EE/CA 
Seneca Army Depot Activity 

PARAMETER RME BASIS 

VALUE UNITS ' 
Body Weight 15 kg Standard reference weight for children less than 6 years old . 
Skin Contact Surface Area 3,300 cm2 Assumes skin contact surface as half of the total body surface during a wading 

event. 
Exposure Time 1 hour/day RME value for showering/bathing scenario. 
Exposure Frequency 20 days/yf Assumes wading occurs every time during 13 spring visits and 10% of other 

visits. 
Exposure Duration 5 years Assumed. 
Averaging Time - Ne 1,825 days 5 years. 
Averaging Time - Car 25,550 days 70 years , conventional human life span. 

Body Weight 15 kg Standard reference weight for children less than 6 years old . 
Absorption Factor Compound Specific 
Skin Contact Surface Area 2,800 cm2 RME value for soil contact by residential child . 
Soil to Skin Adherence Factor 0.2 mg/cm2 RME value for soil contact by residential child . 
Exposure Frequency 78 days/yr Assumes 3 days/week during 13 summer weeks and 1 day/week for the 

remaining 39 weeks of the year. 
Exposure Duration 5 years Assumed. 
Averaging Time - Ne 1,825 days 5 years . 
Averaging Time - Car 25,550 days 70 years, conventional human life span. 
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SOURCE 

USEPA, 1991 . 
BPJ . 

USEPA. 1999. 
BPJ. 

BPJ . 

USEPA, 1989. 

USEPA, 1991. 
USEPA, 1999. 
USEPA, 1999. 
USEPA, 1999. 
BPJ . 

BPJ . 

USEPA. 1989. 
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RECEPTOR EXPOSURE ROUTE 

CONSTRUCTION Inhalation of Dust in 
WORKER Ambient Air 

(Air EPC Calculated 
from Surface and 
Subsurface Soils) 

Ingestion of Soil 

(Soil EPC Calculated 
from Surface and 
Subsurface Soils) 

TABLE F-6 
EXPOSURE FACTOR ASSUMPTIONS FOR CONSERVATION/RECREATIONAL LAND 

SEAD-63 EE/CA 
Seneca Army Depot Activity 

PARAMETER RME BASIS 

VALUE UNITS 

Body Weight 70 kg Standard reference weight for adults males. 
Inhalation Rate 10.4 m3/day Average inhalation rate for outdoor worker is 1.3 m3/hr, 8 hr work day. 
Exposure Frequency 250 days/yr Site specific based on land area. 
Exposure Duration 1 year Upper bound time of employment for construction worker. 
Averaging Time - Ne 365 days · 1 year. 
Averaging Time - Car 25,550 days 70 years, conventional human life span. 

Body Weight 70 kg Standard reference weight for adults males. 
Ingestion Rate 480 mg soil/day Assumed IR for intensive construction work . 
Fraction Ingested 1 (unitless) 100% ingestion, conservative assumption. 
Exposure Frequency 250 days/yr Site specific based on land area. 
Exposure Duration 1 year Upper bound time of employment for construction worker. 
Averaging Time - Ne 365 days 1 year. 
Averaging Time - Car 25,550 days 70 years, conventional human life span. 

Dermal Contact of Soil Body Weight 70 kg Standard reference weight for adults males. 
Absorption Factor Compound Specific 

(Soil EPC Calculated Skin Contact Surface Area 3,300 cm2 RME value for industrial scenario . 
from Surface and Soil to Skin Adherence Factor 0.3 mg/cm2 RME value for construction workers. 
Subsurfac~ Soils) Exposure Frequency 250 days/yr RME value for industrial scenario . 

Exposure Duration 1 year Upper bound time of employment for construction worker. 
Averaging Time - Ne 365 days 1 year. 
Averaging Time - Car 25,550 days 70 years, conventional human life span. 

Notes: Source References: 
RME = Reasonable Maximum Exposure · BPJ: Best Professional Judgment. 
Car = Carcinogenic · USEPA, 1988: Superfund Exposure Assessment Manual 

Ne = Non-carcinogenic · USEPA, 1989: Risk Assessment Guidance for Superfund, Volume I (RAGS) 
· USEPA, 1991 : Supplemental Guidance, Standard Default Exposure Factors 
· USEPA, 1993: Superfund's Standard Default Exposure for the Central Tendency and Reasonable Maximum Exposure 
· USEPA, 1997: Exposure Factors Handbook, Update to 1990 handbook 
· USEPA, 1999: Risk Assessment Guidance for Superfund, Volume I: Human Health Evaluation Manual, Supplemental Guidance: 

Dermal Risk Assessment, Interim Guidance, 1999. 
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SOURCE 

USEPA, 1991 . 
USEPA, 1997. 
USEPA, 1991 . 
USEPA, 1991 . 

USEPA, 1989. 

USEPA, 1991 . 
USEPA, 1991, 1993. 
BPJ. 
USEPA, 1991 . 
USEPA, 1991 . 

USEPA, 1989. 

USEPA, 1991 . 
USEPA, 1999. 
USEPA, 1999. 
USEPA, 1999. 
USEPA, 1999. 
USEPA, 1991 . 

USEPA, 1989. 
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RECEPTOR EXPOSURE ROUTE 

RESIDENT (AOUL T) Inhalation of Dust in 
Ambient Air 

(Air EPC Calculated from 
Surface Soil Only) 

Ingestion of Soil 

(Soil EPC Calculated from 

Surface Soil Only) 

Dermal Contact of Soil 

(Soil EPC Calculated from 
Surface Soil Only) 

Inhalation of 

lo-
Groundwater 

Ingestion of 
Groundwater 

Dermal Contact of 

Groundwater 

Dermal Contact of 
Surface Water 

Dermal Contact of 

Sediment 
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TABLE F-6 

EXPOSURE FACTOR ASSUMPTIONS FOR RESIDENTIAL SCENARIO 
Decision Document - Mini Risk Assessment 

Seneca Army Depot Activity 

PARAMETER RME .. BASIS 

VALUE UNITS 

Body Weight 70 kg Standard reference weight for adult males. 
Inhalation Rate 20 m3/day Assumed inhalation rate for adult receptors . 
Exposure Frequency 350 days/yr Assumes year round exposure to soil and vacation from home for 2 wks/yr. 
Exposure Duration 24 years Upper bound time in 1 residence: 6 years as a ch ild, 24 years as an adult. 
Averaging Time - Ne 8,760 days 24 years. 
Averaging Time - Car 25,550 days 70 years, conventional human life span. 

Body Weight 70 kg Standard reference weight for adult males. 
Ingestion Rate 100 mg soil/day Average residential adult exposure to indoor and outdoor dirt and dust. 
Fraction Ingested 1 (unitless) 100% ingestion, conservative assumption. 
Exposure Frequency 350 days/yr Assumes year round exposure to soil and vacation from home for 2 wks/yr. 
Exposure Duration 24 years Upper bound time in 1 residence: 6 years as a child , 24 years as an adult. 
Averaging Time • Ne 8,760 days 24 years . 
Averaging Time • Car 25,550 days 70 years, conventional human life span. 

Body Weight 70 kg Standard reference weight for adult males. 
Absorption Factor Compound Specific 
Skin Contact Surface Area 5,700 cm2 RME for residential adult exposed to soils . 
Soil to Skin Adherence Factor 0.07 mg/cm2 RME for residential adult exposed to soils . 
Exposure Frequency 350 days/yr Assumes year round exposure to soil and vacation from home for 2 wks/yr. 
Exposure Duration 24 years Upper bound time in 1 residence: 6 years as a child , 24 years as an adult. 
Averaging Time• Ne 8,760 days 24 years . 

Averaging Time• Car 25,550 days 70 years, conventional human life span. 

Body Weight 70 kg Standard reference weight for adult males. 
Inhalation Rate 0.13 m3/day Inhalation rate for sedentary adults, 0.Sm3/hr for 15 minutes. 
Exposure Frequency 3.65 days/yr Showers 15 min/day, 350 days/yr. 
Exposure Duration 24 years Upper bound time in 1 residence: 6 years as a child , 24 years as an adult. 
Averaging Time • Ne 8,760 days 24 years. 
Averaging Time• Car 25,550 days 70 years, conventional human life span. 

Body Weight 70 kg Standard reference weight for adult males. 
Ingestion Rate 2 liter/day 90th percentile for adult residents . 
Exposure Frequency 350 days/yr Assumes year round exposure to gw and vacation from home for 2 wks/yr. 
Exposure Duration 24 years Upper bound time in 1 residence: 6 years as a child . 24 years as an adult. 
Averaging Time• Ne 8,760 days 24 years . 
Averaging Time• Car 25,550 days 70 years, conventional human life span. 

Body Weight 70 kg Standard reference weight for adult males. 
Skin Contact Surface Area 18,000 cm2 RME for residential adult for showering scenario. 
Exposure Time 0.58 hours/day RME for residential adult for showering scenario. 
Exposure Frequency 350 days/yr Assumes year round exposure to gw and vacation from home for 2 wks/yr. 
Exposure Duration 24 years Upper bound time in 1 residence: 6 years as a child , 24 years as an adult. 
Averaging Time • Ne 8,760 days 24 years . 
Averaging Time• Car 25,550 days 70 years , conventional human life span. 

Body Weight 70 kg Standard reference weight for adult males. 
Skin Contact Surface Area 4,500 cm2 Assumes 25% of the total body surface exposured to water during wading. 
Exposure Time 0.5 hours/day Assumption. 
Exposure Frequency 35 days/yr Assumes 10% of the time ditch accumulates water. 
Exposure Duration 24 years Upper bound time in 1 residence: 6 years as a child, 24 years as an adult. 
Averaging Time• Ne 8,760 days 24 years . 

Averaging Time• Car 25,550 days 70 years , conventioanl human life span. 

Body Weight 70 kg Standard reference weight for adult males. 
Absorption Factor Compound Specific 
Skin Contact Surface Area 5,700 cm2 RME for res idential adult exposed to soil . 

Soil to Skin Adherence Factor 0.07 mg/cm2 RME for residential adult exposed to soil . 
Exposure Frequency 350 days/yr Assumes year round exposure to soil and vacation from home for 2 wks/yr. 
Exposure Duration 24 years Upper bound time in 1 residence: 6 years as a child, 24 years as an adult . 

Averaging Time• Ne 8,760 days 24 years . 
Averaging Time • Car 25,550 days 70 years . conventioanl human life span. 

SOURCE 

USEPA, 1991 . 

USEPA, 1991 , 1993. 
USEPA, 1991 . 
USEPA, 1991 , 1993. 

USEPA, 1989. 

USEPA, 1991 . 
USEPA, 1991 , 1993. 

BPJ . 
USEPA, 1991 . 

USEPA, 1991, 1993. 

USEPA, 1989. 

USEPA, 1991 . 
USEPA, 1999 

USEPA, 1999. 
USEPA, 1999. 
USEPA, 1991 . 
USEPA, 1991 , 1993. 

USEPA, 1989. 

USEPA, 1991 . 
USEPA. 1997. 
BPJ. 
USEPA, 1991 , 1993. 

USEPA, 1989. 

USEPA, 1991 . 
USEPA. 1989. 
BPJ . 
USEPA, 1991, 1993. 

USEPA, 1989. 

USEPA, 1991 . 

USEPA. 1999. 
USEPA, 1999. 
USEPA, 1991 . 
USEPA, 1991 , 1993. 

USEPA, 1989. 

USEPA, 1991 . 

BPJ. 
BPJ . 
BPJ . 
USEPA, 1991, 1993 

USEPA, 1989. 

USEPA, 1991 . 
USEPA, 1999 

USEPA, 1999. 

USEPA, 1999. 
USEPA, 1991 . 
USEPA, 1991 , 1993. 

USEPA, 1989. 
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RECEPTOR EXPOSURE ROUTE 

RESIDENT (CHILD) Inhalation of Oust in 
Ambient Air 

(Air EPC Calculated from 

Surface Soil Only) 

Ingestion of Soil 

(Soil EPC Calculated from 
Surface Soil Only) 

Dermal Contact of Soil 

(Soil EPC Calculated from 
Surface Soil Only) 

Inhalation of 
Groundwater .. 

Ingestion of 
Groundwater 

Dermal Contact of 
Groundwater 

Dermal Contact of 
Surface Water 

Dermal Contact of 

Sediment 
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TABLE F-6 
EXPOSURE FACTOR ASSUMPTIONS FOR RESIDENTIAL SCENARIO 

Decision Document - Mini Risk Assessment 
Seneca Army Depot Activity 

PARAMETER RME BASIS 
VALUE UNITS 

Body Weight 15 kg Standard reference weight for children less than 6 years old. 
Inhalation Rate 8.7 m3/day Average inhalation rate for a child 1-12 years old. 
Exposure Frequency 350 days/yr Assumes year round exposure to soil and vacation from home for 2 wks/yr. 
Exposure Duration 6 years Upper bound time in 1 residence: 6 years as a child, 24 years as an adult. 
Averaging Time - Ne 2.190 days 6 years. 
Averaging Time - Car 25.550 days 70 years, conventional human life span. 

Body Weight 15 kg Standard reference weight for children less than 6 years old. 
Ingestion Rate 200 mg soil/day Maximum IR for a child . 
Fraction Ingested 1 (unilless) 100% ingestion, conservative assumption. 
Exposure Frequency 350 days/yr Assumes year round exposure to soil and vacation from home for 2 wks/yr. 
Exposure Duration 6 years Upper bound time in 1 residence· 6 years as a child, 24 years as an adult. 
Averaging Time• Ne 2,190 days 6 years . 
Averaging Time - Car 25,550 days 70 years, conventional human life span. 

Body Weight 15 kg Standard reference weight for children less than 6 years old. 

Absorption Factor Compound Specific 
Skin Contact Surface Area 2,800 cm2 RME value for residential child skin surface exposed to soil. 

Soil to Skin Adherence Factor 0.2 mg/cm2 RME value for residential child exposed to soil. 

Exposure Frequency 350 days/yr Assumes year round exposure to soil and vacation from home for 2 wks/yr. 

Exposure Duration 6 years Upper bound time in 1 res idence: 6 years as a child . 24 years as an adult. 

Averaging Time - Ne 2,190 days 6 years. 

Averaging Time - Car 25,550 days 70 years, conventional human life span. 

Body Weight 15 kg Standard reference weight for children less than 6 years old. 
Inhalation Rate 0.08 m3/day Inhalation rate for sedentary children ages 3-10, 0.3 m3/hr for 15 minutes. 
Exposure Frequency 3.65 days/yr Showers 15 min/day, 350 days/yr. 
Exposure Duration 6 years Upper bound time in 1 residence: 6 years as a child , 24 years as an adult. 

Averaging Time• Ne 2.190 days 6 years . 
Averaging Time• Car 25,550 days 70 years, conventional human life span. 

Body Weight 15 kg Standard reference weight for children less than 6 years old. 

Ingestion Rate 1 liter/day Approximate 9oth percentile value for children 1-11 years old. 
Exposure Frequency 350 days/yr Assumes year round exposure to gw and vacation from home for 2 wks/yr. 

Exposure Duration 6 years Upper bound time in 1 residence: 6 years as a child , 24 years as an adult. 

Averaging Time - Ne 2,190 days 6 years . 
Averaging Time - Car 25,550 days 70 years, conventional human life span. 

Body Weight 15 kg Standard reference weight for children less than 6 years old. 
Skin Contact Surface Area 6 ,600 cm2 RME value for residential child during showering. 
Exposure Time 1.0 hours/day RME value for residential child for showering scenario. 
Exposure Frequency 350 days/yr Assumes year round exposure to gw and vacation from home for 2 wks/yr. 
Exposure Duration 6 years Upper bound time in 1 residence: 6 years as a child, 24 years as an adult. 
Averaging Time - Ne 2,190 days 6 years. 
Averaging Time• Car 25.550 days 70 years , conventional human life span. 

Body Weight 15 kg Standard reference weight for children less than 6 years old. 

Skin Contact Surface Area 3,300 cm2 Assumes skin contact surface as half of total body surface white wading. 

Exposure Time 1 hours/day RME value for showering/bathing scenario. 

Exposure Frequency 35 days/yr Assumes 10% of the time ditch accumulates water. 

Exposure Duration 6 years Upper bound time in 1 residence: 6 years as a child , 24 years as an adult. 

Averaging Time - Ne 2,190 days 6 years. 

Averaging Time • Car 25,550 days 70 years , conventioanl human life span. 

Body Weight 15 kg Standard reference weight for adult males. 

Absorption Factor Compound Specific 

Skin Contact Surface Area 2,800 cm2 RME for residential adult exposed to soil. 

Soil to Skin Adherence Factor 0.2 mglcm2 RME for residential adult exposed to soil . 

Exposure Frequency 350 days/yr Assumes year round exposure to soil and vacation from home for 2 wks/yr. 

Exposure Duration 6 years Upper bound time in 1 residence: 6 years as a child , 24 years as an adult. 

Averaging Time• Ne 2,190 days 24 years . 

Averaging Time - Car 25,550 days 70 years, conventioanl human life span. 

SOURCE 

USEPA, 1991 1993. 
USEPA, 1997. 

USEPA, 1991 
USEPA, 1991 , 1993. 
USEPA, 1989. 

USEPA, 1989. 

USEPA. 1991 . 1993. 
USEPA. 1993. 

BPJ. 
USEPA, 1991 . 
USEPA. 1991 . 1993. 
USEPA, 1989. 
USEPA, 1989. 

USEPA, 1991 , 1993. 

USEPA, 1999 
USEPA. 1999. 
USEPA. 1999. 
USEPA, 1991 . 
USEPA, 1991 , 1993. 
USEPA, 1989. 
USEPA, 1989. 

USEPA. 1991 . 1993. 
USEPA, 1997. 
BPJ. 
USEPA, 1991 . 1993. 
USEPA, 1989. 
USEPA. 1989. 

USEPA, 1991 , 1993. 
USEPA. 1997. 
USEPA, 1991 . 
USEPA, 1991 . 1993. 
USEPA, 1989. 
USEPA, 1989. 

USEPA. 1991 , 1993. 
USEPA. 1999. 
USEPA. 1999. 
USEPA, 1991 . 
USEPA, 1991. 1993. 
USEPA, 1989. 
USEPA, 1989. 

USEPA, 1991 . 
BPJ. 
USEPA, 1999. 

BPJ. 
USEPA. 1991. 1993 

USEPA, 1989. 

USEPA. 1991 . 
USEPA, 1999 

USEPA, 1999. 
USEPA, 1999. 

USEPA, 1991 . 
USEPA, 1991 . 1993. 

USEPA, 1989. 
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RECEPTOR I EXPOSURE ROUTE j 
Notes: 

RME = Reasonable Maximum Exposure 

Car = Carcinogenic 
Ne = Non-carcinogenic 

h \eng\seneca\s63eeca\mln_rlsk\EXPFAC XLS\Resident1al 

TABLE F-6 

EXPOSURE FACTOR ASSUMPTIONS FOR RESIDENTIAL SCENARIO 
Decision Document - Mini Risk Assessment 

Seneca Army Depot Activ ity 

PARAMETER I RME I 
I VALUE] - UNITS~ I 

Source References: 

· BPJ: Best Professional Judgement. 

· USEPA, 1988: Superfund Exposure Assessment Manual 
· USEPA, 1989: Risk Assessment Guidance for Superfund, Volume I (RAGS) 

· USEPA, 1991: Supplemental Guidance, Standard Default Exposure Factors 

BASIS 

- USEPA, 1993: Superfund's Standard Default Exposure for the Central Tendency and Reasonable Maximum Exposure 
· USEPA, 1997: Exposure Factors Handbook, Update to 1990 handbook 
· USEPA, 1999: Risk Assessment Guidance for Superfund, Volume I: Human Health Evaluation Manual, Supplemental Guidance: 

Dermal Risk Assessment, Interim Guidance, 1999. 

l SOURCE 
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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 

• US EPA, 1997: Exposure Factors Handbook 

• USEPA, 1999: Risk Assessment Guidance for Superfund, Volume I: Human Health 

Evaluation Manual, Supplement Guidance: Dermal Risk Assessment, Interim Guidance 

In 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 

exposure scenario, are contained in Attachment A of this appendix. These intakes and doses are 

used to assess overall carcinogenic and non-carcinogenic risk, as discussed later in the risk 
characterization section (Section F.5). 

F3.5.2 Exposure Scenarios 

The exposure scenarios for the four receptors 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 site, which is a typical duration for a significant construction project. These workers spend 

each working day at the site. During this time, this worker inhales the ambient air at the site 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. 

Park Worker. The park worker ' s work schedule differs from other workers discussed above. 

The park worker is assumed to work onsite for only 8 months (35 weeks) per year from Spring 

through Autumn, when recreational visitors would use the conservation area. The workday (8 
hours/day) and exposure duration (25 years) are the same as other workers. Like the industrial, 

warehouse and day care workers, the park worker inhales the ambient air, ingests groundwater, 

and ingests and dermally contacts surface soil. In addition, the park worker may occasionally 

dermally contact surface water and sediment in the conservation area. 

October 200 I 
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Recreational Visitor (Child). While both adults and children may visit the conservation area, 

potential risks would be expected to be higher for children, due to their higher soil ingestion rates 

and lower body weights. To be conservative, a child recreational visitor receptor is assessed. 

The recreational visitor is assumed to visit the conservation area 3 days/week during 13 summer 

weeks, and 1 day/week for the remaining 39 weeks of the year for a total exposure frequency of 

78 days/year for 5 years . During each visit, the child inhales the ambient air, ingests 

groundwater, inhales and dermally contacts groundwater during showering, ingests and dermally 

contacts surface soil, dermally contacts ditch sediment. In addition, the child recreational visitor 

may occasionally dermally contact surface water in the conservation area. 

Resident. Potential risks for a residential adult and child were evaluated for comparative 

purposes only. Cancer risks for the residential adult and child were summed to present a lifetime 

cancer risk for a resident. Risks from exposure via dust inhalation, soil ingestion and dermal 

contact, groundwater ingestion, inhalation, and dermal contact, and surface water and sediment 

dermal contact were evaluated. Exposure factors are presented in Table F-6. 

Complete exposure assumptions (exposure factors) for all receptors and exposure scenarios are 

summarized in Table F-6 . Most exposure factors used in the exposure assessment were obtained 

from EPA guidance documents. Other exposure factors were based on conservative professional 

judgment where no data are available form EPA or other sources . 

F.3.5.3 Inhalation of Particulate Matter in Ambient Air 

This pathway consists of particulate matter (PM) being released from soil s to the air and then 

being inhaled by future receptors . Ambient PM concentrations for a construction worker were 

estimated using an emission and dispersion model. PM concentrations for the park worker, 

recreational visitor, and residential receptors were based on existing site air measurements 

shown in Table F-7. 

Construction Worker 

During construction activities, construction workers may be exposed to chemicals in site soils via 

inhalation. Construction activities, sucfi as excavation, have the potential to create dust, or 

suspended particulate matter (PM), originating from the soils being removed. This dust would 

contain the chemicals present in the soil. Construction workers in the construction area would 

breathe this PM in the ambient air. 

October 200 I 
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TABLE F-7 
SUSPENDED PARTICULATE CONCENTRATIONS MEASURED AT SEDA 

SEAD-63 EE/CA 
Seneca Army Depot Ac.tivity 

I 
SITE #1 SITE #2 SITE #3 SITE#4 

PARTICULATE DATA PM 10 PM 10 PM 10 PM 10 

Peak Concentration (ug/m3) 37 on 37 on 37 on 37 on 
23 July 95 23 July 95 5 July 95 5 July 95 

Arithmetic Mean (ug/m3) 16.9 16.6 16.4 15.8 

.. 
Standard Deviation 21.4 21 .1 23.0 23.0 

Geometric Mean (ug/m3) 15.1 14.8 14.8 14.2 

No. of 24-hr. Avgs. Above 150 ug/m3 0 0 0 0 

Number of Valid Samples 29 32 29 31 

Percent Data Recovery 90.6 100.0 90.6 96.9 

ulative Summary for April 1, 1995 through July 31 , 1995 

p:\pit\projects\seneca\s63eeca\eeca\tables\finltbl\PM1 0.WK4 

10/30/01 
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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 45l/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 ]l.3 
[ X/2 ]l.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 percent moisture content (%) 

The construction worker receptor is assumed to work at the 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 site (an approximate 4 acre area) is excavated to a 

depth of two meters over the course of one year as part of the site construction. This results in the 

following mass of soil removed: 

Mass = Area x Depth x Soil Bulk Density 

16,188 square meters x 2 meters x 1.5 g/cm3 x 106 cm3 /1113 

4.856 x 1010 grams 

4.856 x 107 kg 

Other parameter values for the model are as follows: 

k 

u 
X 

0.35 for PM 1 o (EPA 1993) 

4.4 m/sec, average wind speed for Syracuse, NY (EPA 1985) 

1 0%, recommended default (EPA 1993) 

With these values for M, k, U and X, the emission rate (E) from excavation activities is calculated 

7,035 grams of PM 1 o over the course of a year. This emission rate would be representative if all 

soil excavated at the site were contaminated, and if local climatic factors did not suppress 

October 200 I 
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emissions. For example, precipitation, snow cover and frozen soil in the winter will minimize 

em1ss1ons. 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 3,517 grams/year. 

This is equivalent to an average emission rate of 14 g/day, 1.75 g/hr or 0.49 mg/sec, assuming 

emission occurs 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 activ ity is assumed to occur for 90 work days (8-hour day) over the course of a year. The 

model equation for grading emissions is: 

Where: 

E = 0.094 ( s )1.5 
xt.4 

E 
0.094 = 
s 

X 

emission rate (g/sec) 

empirical constant (g/sec) 

percent silt content(%) 

percent moisture content (%) 

Assuming the EPA-recommended default values of 8% for s, and I 0% for X, the emission rate (E) 

from grading is calculated as 0.085 g/sec. Averaged over the course of a year with 90 8-hour days 

· of grading emissions, this is 38.1 g/hr or I 0.6 mg/sec of PM 1 o emissions, assuming all emissions 

occur during working hours. 

Total annual average emissions from excavation and grading are estimated as 0.49 mg/sec + I 0.6 

mg/sec = 11.09 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. 

The emitted PM Jo is assumed to mix uniformly throughout the box, with dilution from surface 

winds. 

The general model equation is: 

C= E 
(U)(W)(H) 
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Where: 

E 

u 
w 
H 

emission rate, mg/sec 

wind speed, m/sec 

crosswind width of the area source, m 

mixing height, m 

FINAL EE/CA 

E and U are the same as defined or calculated above. The mixing area is based upon the area of the 

site estimated to be excavated during one hour. The area of SEAD-63, 16,188 square meters, may 

be excavated during 2000 hours of construction activity. The average hourly area worked then is: 

16,188 -;- 2000 = 8 square meters. This area is assumed to be square, and W is the square root of 8 

m2, or 2.8 meters. His assumed to be the height of the breathing zone, or 1.75 meters. 

With these values, the PM 1 o exposure concentration for a construction worker is calculated as 

0.51 mg/m3 . All of this PM Jo was assumed to be airborne soil released from the site as 

represented by total soils (surface and subsurface). 

The concentration of particulate-associated chemicals in ambient air, then, is : 

Where: 

CA = cs x PM 10 x CF 

CA 

cs 
PM10 
CF 

chemical concentration in air (mg/m3) 

chemical concentration in soil (mg/kg soil) 

PM Jo concentration (ug/m3) 

conversion factor ( I o-9 kg/ug) 

These calculated CA values are the inhalation EPCs for the dust inhalation scenarios. Table A-1 
(in Attachment A) show the inhalation EPCs for the future construction workers. 

Park Worker, Recreational Visitor, and Residential 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 F-7. Both Total 

Suspended Particulate Matter (TSP) and particulate matter less than 1 0µm aerodynamic diameter 

(PM 1 o) were measured. TSP includes all particles that can remain suspended in air, while PM 1 o 

October 200 I 
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includes only smaller particles that can be inhaled (particles larger than 1 Oµm diameter typically 

cannot enter the narrow airways in the lung) . 

For this assessment, the highest 4-month average PM10 concentration measured at any of the 

four monitoring stations was assumed to represent ambient air at the site. The entire particulate 

loading was assumed to be airborne soil released from SEAD-63 as represented by the surface 

soil EPCs for the site. 

The concentration of particulate-associated chemicals in ambient air, (CA), was calcu lated with 

the same equation [CA = CS x PM 1 o x CF] used for the construction worker, above. 

The ambient air exposure point concentrations used in the intake calculations are shown 111 

Attachment A. 

The equation for intake is as follows (EPA, 1989a): 

Where: 

Intake (mg/kg/day)= CA x IR x EF x ED 
BWxAT 

CA 

IR 

EF 

ED 

BW 

AT 

Chemical concentration in air (mg/m3) 

Inhalation Rate (m3 /day) 

Exposure frequency (days/year) 

Exposure duration (years) 

Bodyweight (kg) 

Averaging Time (days) 

The results of these calculations are shown in Attachment A. 

F.3.5.4 Incidental Ingestion of Soil 

The soil data collected from SEAD-63 •were compiled and the EPCs were selected for each 

compound. For the park worker, recreational visitor, and residential receptor exposures, soil data 

collected from the O to 2 foot interval were used in this analysis, since no surface soil samples 

were collected. 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): 

October 200 I 
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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) 

Conversion Factor (1 Kg/106 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 calcu lations are shown in Attachment A. 

F.3.5.5 Dermal Contact with Soils/Sediments 

The same receptors considered to have the potential to ingest soil may also contact the same soils 

dermally. These receptors include the park worker, construction worker, recreational visitor, and 

residential receptors . Risks due to exposure to sediments via dermal contact for park workers, 

recreational visitors, and residential receptors were also evaluated. 

As with the soil ingestion scenarios, the chemical concentration of the soils taken from the Oto 2 

foot depth were used as the exposure point concentrations for the park worker and recreational 

visitor. The chemical concentration of all soi ls was used as the exposure point concentration for 

the construction worker scenario. The measured maximum sediment concentrations were used 

as exposure point concentrations for the park worker and recreational visitor. 

The equation for the absorbed dose from dermal exposure is as follows, based on guidance in 

EPA 1992: 

Where: 

October 200 I 

cs 
CF 

AF 

Absorbed Dose (mg/kg-clay) = CS x CF x AF x ABS x SA x EF x ED 
BWxAT 

Chemical Concentration in Soil/Sediment (mg/kg soil) 

Conversion Factor (I o-6 kg/mg) 

Soil to Skin Adherence Factor (mg/cm2) 
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ABS 

SA 

EF 

ED 

BW 

AT 

Absorption Factor (unitless) 

Skin Surface Area Available for Contact (cm2) 

Exposure Frequency (days/year) 

Exposure Duration (years) 

Body Weight (kg) 

FINAL EE/CA 

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 Attachment A. 

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/sediment that 

adheres to the skin and the degree to which a chemical may be adsorbed through the skin. 

The surface area of exposed skin depends on the size of an individual (especially adult vs. child), 

clothing worn, and the specific parts of the body that may directly contact the medium of concern 

(e.g. , soil or groundwater during showering). USEPA recommendations were followed to select 

exposed skin surface areas for each scenario in this assessment. 

The assumptions for dermal exposure are listed in Table F-6. Selected assumptions regarding 

skin surface areas for dermal exposure for construction worker, park worker, and recreational 

visitor receptors are presented as follows: 

Construction Worker (Soil): The construction worker was assumed to wear a short-sleeved 

shirt, long pants, and shoes; therefore, the exposed skin surface is limited to the head, hands, and 

forearms. The USEPA' s recommended surface area exposed to contaminated soil for the adult 

commercial/industrial receptor, 3300 cm2 (USEPA, 1999), was used to represent the RME 

scenario for the construction worker. 

Park Worker (Soil/Sediment): The park worker was conservatively assumed to address the 

same as an adult resident, wearing a ~hart-sleeved shirt, shorts and shoes. Therefore, the 

exposed skin surface is limited to the head, hands, forearms, and lower legs. The USEPA ( 1999) 

recommended value of 5700 cm2 for the adult residential- receptor was used to represent the 

RME scenario for the parker worker. 

Recreational Visitor - Child (Soil/Sediment): The recreational child was assumed to wear a 

short-sleeved shirt and shorts (no shoes) and therefore, the exposed skin is limited to the head, 

Oc1ober 200 I 
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hands, forearms, lower legs, and feet. The recommended surface area exposed to contaminated 

soil for the child is 2800 cm2 for a RME scenario (USEPA, 1999). 

The potential magnitude of exposure depends on the amount of soil that adheres to the exposed 

skin. Certain chemicals may be readily absorbed through the skin while others penetrate much 

more slowly or not at all. In the case of soil, some chemicals may be strongly bound to the matrix, 

which reduces their ability to absorb through the skin. Chemical-specific absorption factors as 

provided by USEPA (1999) were used in this assessment. USEPA ( 1999) recommends dermal 

absorption fraction from soil for cadmium, arsenic, chlordane, DDT, Lindane, P AHs, PCBs, 

dioxins/furans, 2,4-Dichlorophenoxyacetic acid, and pentachorophenol. The USEPA I 999 

guidance also provides default dermal absorption factors for semivolatile organic compounds of 

I 0% as a screening method for the majority of SVOCs without dermal absorption factors . There 

are no default dermal absorption values presented for volatile organic compounds nor inorganic 

classes of compounds. The uncertainty related to the dermal exposure route will be addressed in 

the uncertainty assessment section (F.5.4) . 

F.3.5.6 Groundwater Ingestion 

All future r~ceptors may drink groundwater. The groundwater data collected from the site were 

compiled and the EPCs were selected for each compound. 

The equation for intake is as follows (EPA, I 989a): 

Where: 

cw 
IR 

EF 

ED 

BW 

AT 

Intake (mg/kg-day) = CW x IR x EF x ED 
BWxAT 

Chemical Concentration in Water (m g/liter) 

Ingestion Rate (liters/day) 

Exposure Frequency (days/year) 

Exposure Duration (years) 

Bodyweight (kg)' 

Averaging time (days) 

The results of these calculations are shown in Attachment A. 
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F.3.5.7 Dermal Contact to Groundwater or Surface Water while 
Showering/Bathing/Wading 

Recreational visitors may be exposed to groundwater while showering/bathing. Risks to 

residential receptors via dermal contact with groundwater or surface water while 

showering/bathing/wading were evaluated for comparative purposes only. The EPCs developed 

for ingestion of groundwater were used for this exposure route. Recreational visitors may also 

be exposed to surface water in the ditches during a wading event. The measured maximum 

surface water concentrations were used as EPCs for this scenario. The equation for the absorbed 

dose, taken from RAGS (EPA, 1989a) is as follows: 

Where: 

DA 

SA 

EF 

ED 

BW 

AT 

Absorbed Dose (mg/kg-day) = DA x SA x EF x ED 
BWxAT 

Absorbed dose per event per area of skin exposed (mg/cm2 - event) 

Skin surface area available for Contact ( cm2) 

Exposure frequency ( days/year) 

Exposure duration (years) 

Body weight (kg) 

Averaging time (period over which exposure is averaged, days) 

DA (mg/cm2 - event) was calculated as described in USEPAs Risk Assessment Guidance for 

Superfund, Volume I: Human Health Evaluation Manual, Supplemental Guidance: Dermal Risk 

Assessment Interim Guidance (USEPA, 1999). The following equations were used to evaluate 

the dermal absorbed dose per event per area of skin exposed: 

For organic compounds: 

IfET::;; t*, then : 

If ET > t* , then: 

where for both equations: 

October 200 I 

~

6 x rx ET 
DA=2KPxCWxCF ----
• ~ 

[
. ET l + 3B + 3B

2 
] 

DAevent = KP X CW X CF --+ 2-r( 2 ) 
1 + B (l + B) 
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Kp 
cw 
ET 

B 

'! 

t* 

CF 

Dermal permeability coefficient (cm/hr) 

Chemical Concentration in Water (mg/I) 

Exposure Time (hours/event) 

FINAL EE/CA 

Dimensionless ratio of the permeability of the stratum corneum relative 

to the permeability across the viable epidermis (and any other 

limitations to chemical transfer through the skin, including clearance 

into the cutaneous blood). 

Lag time per event (hours/event) 

Time to reach steady-state (hr)= 2.4-r 

Volume Conversion Factor= 0.001L/cm3 

The exposure time for showering or wading was assumed to be 1 hour/day for the RME, as 

recommended in the Dermal Risk Assessment Interim Guidance (USEPA, 1999) for the 

showering scenario. The entire body surface may be exposed during showering. EPA 1999 

recommends a surface area value of 6600 cm2 for the RME as representative of the entire body 

of a child. For the wading scenario, skin contact surface was conservatively assumed to be as 

half of the total body surface, 3300 cm 2. 

Lag times per event (-r), B, and Kp were taken from a list in Table B.2 of the Dermal Risk 

Assessment Interim Guidance. All chemicals not having lag times were derived using the 

following equation: 

where: 

MW 

,2 
T = __§__£_ 

6D 
SC 

Apparent thickness of skin, assumes 0.001 cm 

Effective diffusivity for chemical transfer through the skin (cm2/hr), 
D = 1 x 1 o<-2 .so-o.oos6MW ) 

SC SC 

Molecular weight of the compound. 

When no organic Kp value was avai lable, a value was calculated using the following equation: 

Where: 

October 200 I 

Log Kp = -2.80 + 0.67 log K0 w - 0.0056 MW 

Kow = Octanol/water partition coefficient 
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For inorganics, DA was calculated by: 

DA=~ x CW x ETx CF 

Kp values for inorganic chemicals were taken from Table 3 .1 of the Dermal Risk Assessment 

Interim Guidance (USEPA, 1999). As recommended by USEPA (1999), a default value of I x 

I o-3 cm/hr was used for all inorganics with no specific Kp values. 

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 analysis 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 most correctly first adjusted to subtract the amount of 

each chemical that partitions into the air. This adjustment prevents "double counting" the 

potential effect of the portion of certain chemicals that escape the water into the air of the 

shower. 

For SEAD-63 , the groundwater EPC was not adjusted to account for volatile losses during 

showering before considering dermal exposure. Although inhalation and dermal exposures from 

showering were assessed for SEAD-63 , volatile losses during showering were determined to be 

one percent or less for any compound, and there were no toxicity factors for any compounds 

which might be inhaled during showering. For simplicity, the groundwater EPC was used 

directly to assess dermal exposures from shower water for this site. 

The dermal exposure calculations, where applicable, are summarized in Attachment A. 

F.3.5.8 Inhalation of Groundwater or Surface Water while Showering/Bathing 

While showering, a receptor may inhale organic compounds released from the hot water supply. 

Most inorganic compounds potentially found in groundwater, such as metals, are nonvolatile. 

Therefore, this pathway is not complete for inorganics in water. 

No volatile organic compounds were detected in the groundwater at SEAD-63. Therefore, this 

pathway was not evaluated further in this risk assessment. 
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F.4 Toxicity Assessment 

The objective of the toxicity assessment is to weigh available 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 values were not available from IRIS, the Health Effects 

Assessment Summary Tables (HEAST) (EPA, 1997) were consulted . Finally, the toxicity values 

withdrawn from IRIS and other values quoted by EPA Region III RBC table USEPA were 

consulted to provide any additional values not included in these two sources . The toxicity 

factors used in this evaluation are summarized in Table F-8 for both noncarcinogenic and 

carcinogenic effects . 

F.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 organism w ithout an 

appreciable risk of adverse effects. Health criteria for chemicals exhibiting noncarcinogenic 

effects for use in risk assessment are generally developed using USEPA RfDs and RfCs 

developed by the RfD/RfC Work Group and included in the IRIS. In general , the RfD/RfC is an 

estimate of an average daily exposure to an individual (including sensitive individuals) below 
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Anal)·tc 

!Volat ile Organiu 

!Acetone 

Benzene 

Chloroform 

Methyl ethyl ketone 

Toluene 

Total Xylcnes 

Semh·olatiles* 

4-Mcthylphenol 

Bcnzo(a)anthraccne 

Bcnzo(a)p~TCRC 

Benzo(b)fluoranthenc 

Bcn1.o(ghi)pcrylcnc 

I 
Bcnzo(k)fluoranthcnc 

8u1ylbcnzylphthalatc 

ICarbaz.olc 

Chl')'SC I\C 

Diben1.(a,h)anthracc nc 

Dibcnzofuran 

Diethyl phthalatc 

Di-n-butylphthalatc 

I Di-n-oc1ylphthalatc 

Fluoranthcnc 

Fluorcnc 

j lndcno( l .2,3--cd)p~Tcne 

j Naphtha lcnc 

Pcntachlorophcnol 

1

1

, Phcnanthrcnc 

Phenol 

~TCllC 

I bis(2-Eth y lhcxyl )phtha la tc 

1 Pcsticidc.VPCBi,: 

f4,4'-DDD 

1

4.4'-DDE 

4.4'-DDT 
Aroclor- 1260 

IEndosulfan I 

I Endosulfon su lfate 

IEndrin 

l Endrin aldehyde 

l Endrin ketone 

Heptachlor epoxidc 

alpha-Chlordane 

gamma-Chlordane 

jMctals 

JAluminum 

lArsen ie 

.Barium 

jaeryllium 
Cadmium 

Calc ium 

I Chromium 

!
Cobolt 

Copper 

Iron 

L<od 

Magnesium 

M1mganese 

Mercury 

Nickel 

PotJJssium 

Selenium 
Siker 

Sodium 

Tha llium 

Vam:idium 

Zinc 

Oral 

RID 

(ml!fk~-d•y) 

I.UOE-OIII 

3.00E-003 

I.UOE-1102 

6.00E-001 

2.UOE-001 

2.0tJE+OOO 

l .lJOE-003 

NA 
NA 
NA 
NA 
NA 

2 nnE-1111 1 

NA 
NA 
NA 
NA 

K.OOE-00 1 

I.IIOE-00 1 

2.IIOE-002 

4 IIIIE-002 

4 OOE-Ut12 

NA 
2.00E-0112 

JOOE 11112 

NA 
G nnE-001 

3.0IIE-1102 

2.llflE-002 

NA 
·NA 

5.ooE-004 

2.00E-005 

6.0IIE-1103 

6.IIOE-003 

3.IIOE-1104 

NA 
NA 

I JIIE-11115 

5 UOE-11114 

5.0UE-11114 

I .IIIIE+UOO 

3 OOE-11114 

7.0IIE-002 

2.00E-ooJ 

5.llOE-llfl4 

NA 
3.00E-003 

2.otlE-002 

4.00E-002 

3 OOE-001 

NA 
NA 

5.IMIE-0112 

3 IMIE-11114 

2.UOE-11112 

NA 
5.IKIE-003 
5.0IIE-0113 

NA 
K.OIIE-0115 

?lHIE-1103 

JJM)E-IKII 

" 

I" 
n 

I , 

1•1 
I: 

0 

I O 

' , I 

:I 

Inhalation 

RID 

(ml!fkg-da)') 

NA 
l .7 1E-003 

NA 
2.86E-OOI 

1.14E-OOI 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

K GOE-004 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.mlE-1104 

2.00E-004 

I .IMIE-003 

NA 
I 43E-004 

6.IIOE-006 

NA 
NA 

2.&GE-005 

5.00E-1106 

NA 
NA 
NA 
NA 

l.40E-U05 

&.l7E-00l 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

a 

:I 

I 
a • Taken from the Integrated Risk Information System (IRJS) (Online October 21Mll) 

b • TakenfromHEAST 1997 

I c • Calculated using TEF 
1 d - Calculated from proposed oral unit rid, , aluc 
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TABLE F-8 
TOXICln' VALUES 

SEA D-63 EE/CA 
Seneca Army Depot Activity 

Carc.SloJlC 

Oral 

(ml!fkJ?.•tlay)- 1 

NA 
2.90E-002 

6. IOE-1103 

NA 
NA 
NA 

NA 
7.JOE-11111 

7.JIIE+ono 

7.JOE-001 

NA 
7.30E-IU12 

NA 
2.00E-tl02 

7.30E-t103 

7.30E+OIIO 

NA 
NA 
NA 
NA 
NA 
NA 

7.JUE-110 1 

NA 
I 2UE 001 

NA 
NA 
NA 

l .40E-002 

2.411E-OO I 

3.40E-OO I 

3.40E-OO I 

2.0flE-Hl()(I 

NA 
NA 
NA 
NA 
NA 

9. IOE-Hlflll 

3 51JE-OIII 

3.50E-IUI I 

NA 

! 

1,1 

l .511E-HIOII 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

• • 

Rank 

Wt.of 

E,·idencc 

D 

A 

B2 

D 

D 

D 

C 

B2 

B2 

B2 

D 

B2 

C 

B2 

B2 

B2 

D 

D 

D 

NA 
D 

D 
B2 

C 

B2 

D 

D 
D 

B2 

B2 

B2 

B2 

B2 

NA 
NA 
D 

NA 
NA 
B2 

B2 

B2 

D 

A 

D 

B2 

B l 

NA 
A 

NA 
D 

NR 
B2 

D 

D 

D 

NR 
NA 
D 
D 

NA 
D 

D 
D 

Care. Slope 

lnhal11 1ion 

(mg/kg-day)-1 

NA 
2.73E-002 

8.0.SE-002 

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 

NA 
NA 

3.40E-OOJ 

4.00E-001 

NA 
NA 
NA 
NA 
NA 

9. I OE+OOO 

3 . .SOE-1101 

3 . .SOE-001 

NA 
U IE-HJO I 

NA 
8.4tlE+ono 

6.JOE-HIOII 

NA 
4.20E+OO I 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

' I 
a 

Dermal 

RID 

(mg/kg-day) 

1.0IIE-001 

3.00E-003 

I .IIOE-0(12 

6.00E-001 

2.00E-0111 

2.00E-HIOII 

NA 
NA 
NA 
NA 
NA 
NA 

2.00E-001 

NA 
NA 
NA 
NA 

k.OIIE-UO I 

I.OOE-001 

NA 
4.UOE-002 

4.IIOE-0112 

NA 
2.IIIIE-<H)2 

Jone 11112 

NA 
6.00E-001 

3.rnlE-002 

2.00E-002 

NA 
NA 

l .OOE-004 

2.00E-11{)5 

6.00E-003 

6.00E-1103 

3.l){)E-U04 

NA 
NA 

I .JIIE-1105 

5.rnlE-004 

5.IMIE-004 

I.IMIE+OOO 

3.00E-004 

4.9llE-tJ03 

1.4UE-005 

l.llE-005 

NA 
7 . .StlE-005 

2.f)()E-IH)2 

4.IIOE-0112 

3.00E-mll 

NA 
NA 

2.00E-fl03 

2. ICIE-IKl.5 

8.0UE-OU4 

NA 
5.0UE•OIIJ 
2.rnlE-1104 

NA 
R.IH)E-IN)l 

l. &lE-1104 

3.IMJE-0111 

' r 
1r , 
I ! 

I 
rj 
r• 
rl 
r 
r 

Care. Slope 

Dermal 

(mg/kg-day)- I 

NA 
2.90E-OU2 

6.IOE-003 

NA 
NA 
NA 

NA 
7.JOE-0111 

7.JOE-HJOI) 

7.JUE-001 

NA 
7.JOE-002 

NA 
2.IMIE-002 

7.JOE-1103 

7.JOE-HJOO 

NA 
NA 
NA 
NA 
NA 
NA 

7.JOE-00 1 

NA 
I 20E 011 1 

NA 
NA 
NA 

1.40E-II02 

2.40E-OO I 

3.40E-OOI 

3.4()[.{l() J 

2.00E+<JOO 

NA 
NA 
NA 
NA 
NA 

9. IOE+<IOO 

3 . .SOE-110 1 

3 . .SOE-001 

NA 
J . .SOE+OOO 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I 

I 
"I " 

I 

g i 
g ' 

: I 

Oral 

Absorpt ion 

Factor 

1.00 

I.OU 

1.00 

1.00 

l.(}(J 

1.00 

I.OU 

1.00 

1.00 

1.110 

1.110 

I.OU 

I.I}() 

1.1111 

I .OIi 

1.00 

1.0() 

1.no 
I.OU 

I.IN) 

1.00 

I.IJO 

I.UU 

1.00 

l{)O 

I.OIi 

I.OU 

1.110 

I .OIi 

l. lltl 

1.no 
1.00 

I.I}() 

I .Un 

I.OIi 

I.OU 

I .IMI 

I .OU 

I 00 

I un 
I.IHI 

I.OU 

1.110 

11.117 

0.007 

tl.025 

1.00 

0.1)25 

1.110 

1.00 

I.IHJ 

I.Oil 

I .Oil 

0.04 

0.117 

II.CM 

1.00 

I.IMI 
0.04 

I.IHI 

I.IH) 

(J.(126 

1.110 

; I 
j 

; I 
j 

j I j 

; I 
j 

j 

j 
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Orul 

Rn> 
(mefkg-day) 

Inha lation 

TABLE F-8 
TOXICITI' VALUES 

SEAD-63 EE/CA 
Seneca Army Depot Activity 

CaH. Slope 

Ora l 

(mwkJ!•tlay)-1 

Rank 

Wt.of 

E,·idcncc 

I
•. c ~ Pro\'isional health gu ideline from EPA Risk Assessment Issue Papers ( 1999) pro\'idcd by EPA Technical Suppon Center. 

: (Inhalation RID's were dcrh·cd from EPA RfC's based on th e assumption or2U m3/day inhalation rate and 70 kg body weight.) 
1 f "' Calculated from ora l RFD \'a]ue (Dcm1al Rfd = Oral Rfd • Oral Absorption Factor) 

I
i g = Calcu la ted from oral slope factor (Denna I Slope Factor= Oral Slope Factor/Ora l Absorption Factor) 

! i "" Provisional health guideline from EPA Risk Assessment Issue Papers ( 1996-1997) pro\'idcd by EPA Technical Support Center. 

·1 ( Inhalation RfD's were dcri\·cd from EPA RfC's based on the assumption of 20 m3/day inha lation rate and 7U kg body weight.) 

j = Based upon EPA Human Hea lth E\'a luation Manua l Supplementa l Guidance : Derma l Risk Assessment ln lcrim Guidance. 1999. 

k = More than I ora l absorption factor \'a lucs arc available and the mosl conscr,,ati\'c, i.e., the lowest \'alue is presen ted. 

I = Va lue for Aroclor- 1254. 

m ""EPA-NCEA provisional \'a lue, quoted by EPA Region Ill RBC Table 

n = Value for Endosulfan . 

o = Value for Ch lordane. 

p = Two RfDs arc available fo r cadmium and the most eonscn'ative is presented . 

q = Va lues for Chromium VI. 

Care. Slope 

l nh:i la1ion 

{mg/k}!-da.r)-1 

r = For managenese, for dietary intake. a RfD of 0. 14 mg/kg/day is presented in IRIS. For non-dietary intake (groundwaler/soi l). IRI S recom mends applying a 

modifying factor of 3, resulting in an RfD of0.05 mg/kg/day. 

s = Va lue for mercuric ch loride. 

! t == Value for tha llium chloride. 

I NA= Not A\·ailablc 
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Derma l 

Rn> 
(mj!/kg-day) 

Care. Slope 

Dermal 

(mj!/kg-day)-1 

O ral 

Absorption 

Factor 
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which there will not be an appreciable risk of adverse health effects. The RID/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 occur. The purpose of the RID/RfC is to provide a benchmark against 

which an intake (or an absorbed dose in the case of dermal contact) from human exposure to 

various environmental conditions might be compared. Intake of doses that are significantly 

higher that the RID/RfC may indicate that an inadequate margin of safety could exist for 

exposure to that substance and that an adverse health effect could occur. 

F.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. Rills 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 st_udy). 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 10, 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 
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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 of 20 m3 /day and an adult body weight of 70 kg. Thus: 

(mg) (20m3

) ( 1 ) Inhalation Reference Dose (mg/kg/day)= RfC -
3 

x -- x --
m day 70kg 

F.4.1.2 Reference Doses for Dermal Exposure 

At this time, chemical specific dermal toxicity factors are not available. This risk assessment 

evaluated risks from dermal contact with contaminants according to the most recent EPA 

guidance on dermal risk assessment (USEPA, 1999). The guidance provides an approach which 

accounts for the fact that most oral RIDs are expressed as the amount of substance administered 

per unit time and body weight, whereas exposure estimates for the dermal pathway are expressed 

as absorbed ·dose. Primarily, a dermal RID was estimated from the oral RID by adjusting for the 

gastrointestinal absorption efficiency. For compounds recommended by Table 4.1 of the 

guidance for adjustment of toxicity factors, the GI absorption efficiency values in the table were 

used to calculate the dermal RID. For all other compounds, oral RIDs were used to evaluate 

dermal exposure risks, i.e. , a GI absorption efficiency value of 1 was used . Oral absorption 

factors and the calculated dermal RfDs are shown in Table F-8. 

F.4.1.3 Exposure Periods 

As mentioned earlier, chronic RfDs 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 RfDs and RfCs were 

used to conservatively assess risks for shorter exposure perio_ds. 

F.4.2 
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For chemicals that exhibit carcinogenic effects, most authorities recognize that one or more 

molecular events can evoke changes in a single cell or a small number of cells that can lead to 

tumor formation . This is the non-threshold theory of carcinogenesis, which purports that any 

level of exposure to a carcinogen can result in some finite possibility of generating the disease. 

Generally, regulatory agencies assume the non-threshold hypothesis for carcinogens in the 

absence of information concerning the mechanisms of action for the chemical of concern. 

USEPA's Carcinogen Risk Assessment Verification Endeavor (CRAVE) has developed slope 

factors and unit risks (i.e., dose-response values) for estimating excess lifetime cancer risks 

associated with various levels of lifetime exposure to potential human carcinogens. The 

carcinogenic slope factors can be used to estimate the lifetime excess cancer risk associated with 
exposure to a potential carcinogen. Risks estimated using slope factors are considered unlikely 

to underestimate actual risks, but they may overestimate actual risks. Excess lifetime cancer 

risks are generally expressed in scientific notation. An excess lifetime cancer risk of 1 x 1 o-6 
( one in a million), for example, represents the probability of an individual developing cancer 

over a lifetime as a result of exposure to the specific carcinogenic chemical. USEPA considers 
total excess 1 ifetime cancer risks within the range of 1 o-4 ( one in ten thousand) to 1 o-6 (EPA, 

1989a) to be acceptable when developing remedial alternatives for cleanup of Superfund Sites. 

In practice, slope factors are derived from the results of human epidemiology studies or chronic 

animal bioassays. The data from animal studies are fitted to the linearized, multistage model and 

a dose-response curve is obtained. The upper 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 actual risks associated with exposure to a potential 

carcinogen are not likely to exceed the risks estimated using these slope factors, but they may be 

much lower. Dose-response data derived from human epidemiological studies are fitted to 

dose-time-response curves on an ad-hoc basis . These models provide rough but plausible 

estimates of the upper limits on lifetime risk. Slope factors based on human epidemiological 

data are also derived using very conservative assumptions and, as such, are considered unlikely 

to underestimate risks. In summary, while the actual risks associated with exposures to potential 

carcinogens are unlikely to be higher tha1' 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 
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agent is a hum an carc inogen, and thus qualitatively affects the estimation of potential health 

risks. Three major factors are considered in characteriz ing the overa ll we ight of ev idence for 

carcin ogenicity: ( 1) the qua lity of ev idence from human studies, (2) the quality of ev idence 

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 suffic ient ev idence from epidemi o logica l studi es to 

support a causa l assoc iat ion between an agent and cancer. 

Group B - Probable Human Carcinogen - There 1s at least limited ev idence from 

ep idem io log ica l studies of carcinogeni c ity to hum ans (Group B 1) or that. in the absence of 

adequate data on human s, there is suffic ient ev idence of carcinogenicity in animal s (Group B2). 

Group C - Possible Human Carcinogen - There is limited evidence of carcinogenicity in 

animals in the absence of data on hum ans. 

Group D -. Not Classified - The ev idence for carcinogenicity in animal s is inadequate. 

Group E - No Evidence of Carcinogenicity to Humans - There is no ev idence fo r 

carc in ogeni c ity in at least two adequate anim a l tests in different species, o r in both 

epidemiological and animal studies. 

S lope facto rs and unit ri sks are developed by the USEPA based on epidemiolog ical or anim a l 

bi oassay data for a spec ific route of exposure, e ither ora l or inhalation . For some chemicals, 

suffici ent data are available to deve lop route-specific s lope factors for inhalation and ingesti on. 

For chemicals with only one route-specific s lope factor but for which carcinogenic effects may 

also occur v ia another route, the available s lope factor may be used by the USEPA to eva luate 

ri sks associated with several potenti a l routes of exposure (EPA, 1989b ). 

A number of the chemica ls of potenti al concern have been c lass ified as carcinogens o r potenti a l 

carcinogens by USEPA, and each ot these has also been ass igned a carcinogenicity 

wei ght-of-ev idence category, as shown in Table F-8. These chemicals are: 
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Group A - Human Carcinogens 

Arsenic 

Benzene 
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Chromium VI 

N icke l 

Group B - Probable Human Carcinogens 

Chloroform 

Benzo( a )anthracene 

Benzo( a )pyrene 

Benzo(b )fl uoranthene 

Benzo(k)fluoranthene 

Carbazole 

C hrysene 

Dibenz(a,h)anthracene 

1 nd eno( 1,2.3-cd)pyrene 

bis(2-Ethy lhexy I )phthalate 

DOD, 4,4'-

DDE. 4,4'-

DDT, 4,4'-

Dieldrin 

Heptachlor epoxide 

Chlordane 

Antim ony 

Beryllium 

Cadm ium 

Lead 

Aroclor-1260 

Penta ch loropheno l 

Group C - Possible Human Carcinogens 

4-Methylphenol 

naphtha lene 

FI NAL EE/CA 

All remaining chemical s of concern are e ither not found to have weight of evidence rankings or 

are Group D or E. Group D c lass ification means that the data are insufficient to m ake a 

determination regarding carcinogenic potential while Group E compounds have been 

conclusively fou nd to be non-carcin ogenic . Chem ica ls of potential concern fo und at the AOCs 

w ith potential carc inogeni c effects are shown in Table F-8 a long with their cancer slope factors . 
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F.4.2.1 Cancer Slope Factors fo r Oral and Inhalation Exposure 

The types of toxic ity va lues used to eva luate the carc inogenic effects of chemica ls inc lude s lope 

factors (SFs) fo r oral exposure, and unit ri sk factors (URFs) fo r inhalation exposure . Oral s lope 

factors are repo11ed as ri sk per dose (mg/kg-day)- 1. Inhalation unit ri sk factors are reported in 

units of ri sk per concentration (mg/m3)- 1. To make use of the unit ri sk factors in calculating 

ri sks they first had to be conve11ed to inhalation s lope factors in units of (mg/kg-day)- 1. Thi s 

convers ion was made by assum ing an inha lat ion rate of 20 m3/day and an adult bodyweight of 

70 kg. Thu s: 

( 
ug )-i day l OOOug 

Inhalation slope factor (mg/kg-day)-1 = Unit Risk -
1 

x - -
1 

x 70kg x - - -
111 20111 · mg 

F.4.2.2 Cancer Slope Factors for Dermal Exposure 

As di scussed above, USEPA has not derived toxic ity va lues for the derm al route of exposure. In 

th e absence of derm a l reference tox ic ity va lues, USEPA has suggested (EPA, 1999) that it is 

appropri ate to modify an ora l slope factor so it can be used to estimate the ri sk in curred by 

derm a l exposure . The oral s lope facto rs were conve11ed to derma l s lope factors by div iding by 

the ora l absorpt ion effi c iency recomm ended by EPA. The same va lues presented in Section 

5.4. 1.2 were used, however, if chemica l spec ific modi fication factors were unava ilable, ora l 

va lues were used w ith out adjustment . 

F.4.2.3 Toxic Equivalency Factors 

When s lope facto rs and unit risks were not ava il abl e fo r a ll potentia ll y carcinogeni c members of 

a chemi ca l c lass, tox ic ity va lues were ca lcul ated usi ng tox ic ity equiva lency fac tors (TEFs). 

TEFs are va lues that compare th e carc inogeni c potenti al of a g iven chemica l in a class to the 

carc inogeni c potenti a l of a chemi ca l in the c lass that has a veri fied s lope factor and/or uni t risk . 

USEPA has provided TEFs fo r PAHs (EPA, 1993 b). TEF va lues are as fo llows: 
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PAH TEF 
Benzo( a )pyrene 1.0 

Benzo( a )anthracene 0 .1 

Benzo(b )fluoranthene 0 .1 

Benzo(k)flu oranthene 0 .0 1 

D i benzo( a,h )anthracene 1.0 

Chrysene 0 .001 
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Indeno( l ,2,3-cd)pyrene 0.1 

To ca lcul ate a s lope factor or unit ri sk fo r a g iven PAH the appropriate TEF va lue is multiplied 

by th e sl ope factor or unit ri sk fo r benzo(a)pyrene. 

F.5 Risk Characterization 

F.5.1 Introduction 

To characterize ri sk. tox ic ity and exposure assessments were summ arized and integrated into 

quantitati ve and qualitative express ions of ri sk. To characteri ze potentia l noncarc inogenic 

effects, compari sons were made between proj ected intakes of substances and toxic ity values . To 

characteri ze potentia l carc inogeni c effects, pro babili t ies that an ind iv idu a l w ill deve lop ca nce r 

over a li fe time of exposure are estim ated fro m proj ected intakes and chemica l-specific 

dose- respo nse informatio n. Maj or assumpti ons, sc ientific judgments, and , to th e extent poss ible , 

estim ates of the unce11a inties embodied in the assessment are al so presented . 

F.5.1.1 Noncarcinogenic Effects 

The potent ia l fo r noncarc inogenic effects is eva luated by comparing an exposure leve l over a 

spec ified tim e peri od w ith an RID de ri ved fo r a similar exposure pe ri od. Thi s rati o of exposure 

to tox ic ity is ca ll ed a hazard quot ient according to the fo llowing equat ion : 

Where: 

E 

R ID 

Noncancer Hazard Quotient = E/RfD 

Exposure leve l or intake (mg/kg-d ay), and 

Reference Dose (mg/kg-day) 

The noncancer hazard quotient assumes that there is a leve l of exposure ( i.e. , an RID) be low 

w hich it is unli ke ly fo r even sens iti ve popul at ions to experi ence adverse hea lth effects . If th e 

exposure leve l (E) exceeds the thresho ld ( i.e ., If E/RID exceeds uni ty) the re may be concern for 

potenti a l noncancer effects. 

To assess the overall potent ia l fo r noncarc inogeni c effects posed by more than o ne chemi ca l, a 

hazard index (HI ) approach has been developed by the USEPA. Thi s approach assumes that 

s imultaneo us sub-thresho ld exposures to severa l chemica ls could resul t in an adverse hea lth 

effect. It a lso assum es that the magnitude of the adverse effect w ill be pro po11 iona l to th e sum of 

th e rati os of th e subthresho ld exposures to respective acceptable exposures. 
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This is expressed as: 

Where: 

E· I 
RfDi 

the exposure leve l or intake of the I tox icant, and 

reference dose for the ith tox icant. 

While any s in g le chem ica l wi th an exposure leve l greater than the toxicity va lu e w ill cause the 

Hl to exceed unity, for multiple chemical exposures, the HI can also exceed unity even if no 

s ing le chemical exposure exceeds its RfD. The assumption of dose additivity reflected in the HI 
is best applied to compound s that induce the same effects by the same mechani sms. Appl ying 

the H1 to cases where the known compounds do not induce the same effect may overesti mate the 

potential fo r effects. To assess the overa ll potentia l for noncarcinogenic effects posed by several 

exposure pathways, the total HI for chronic exposure is the sum of the Hi's for each pathway, for 

each receptor. 

F.5.1.2 Carcinogenic Effects 

For carcinogens, risks are esti mated as the incremental probab ility of an indiv idual deve loping 

cancer over a lifet im e as a result of exposure to the potential carci nogen (i.e. , excess individual 

lifetime cancer risk). The s lope factor converts estimated daily intakes averaged over a lifetime 

of exposure directly to in crementa l risk of an individua l developing cancer. Jt can genera lly be 

assumed that th e dose-response relationship w ill be linear in the low-dose portion of the 

multi stage model dose-response curve. Under thi s assumpti on, the slope factor is a constant, and 

ri sk w ill be direct ly related to intake. Thus, the fo ll owi ng lin ear low-dose eq uati on was used in 

thi s assessment: 

Where: 

Ri sk 

CDI 

SF 

Risk = CDI x SF 

A unitless probability of an individual developing cancer, 

C hronic Daily Intake over 70 years (mg/kg-day), and 

S lope Factor (mg/kg-day)- I 

Because the s lope facto r is often an upper 95th-percentile confidence limit of the probability of a 

response and is based on anim a l data used in th e multi stage mode l, the carc inogenic ri sk w ill 
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general ly be an upper-bound estimate. This means that the "true risk" is not like ly to exceed the 

risk estimate derived through this model and is likely to be less than pred icted. 

For simultaneous exposure to several carcinogens, the USEPA assumes that the risks are 

additive . That is to say: 

Where: 

Ri skT 

Ri sk i 

RiskT = Riskl + Risk2 + ... + Riski 

Total cancer ri sk, expressed as a unitl ess probability, and 

Risk estimate for the ith substance. 

Addition of the carcinogenic ri sks is va lid when the following assumptions are met: 

• doses a re 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 

ri sks from exposures for determining c lean-up levels should range from l o-4 to I o-6. 

F.5.2 Risk Summary 

Human hea lth risks were calculated fo r three future exposure scenarios at SEAD-63. The 

receptors and exposure scenarios were based on the expected future land use for SEAD-63, 

which is as a conservation and recreation area. The potential exposure pathways associated w ith 

each receptor are summarized in Figure 2-12 in Section 2 of Appendix A. 

The potential exposure routes associated with each exposure scenario are as follows: 

Park worker: Inhalation of ambient a ir, ingest ion of so il , dermal contact with so il , in gest ion of 

ground water, dermal contact w ith ditch water. and dermal contact w ith ditch sed im ent. 

' Construction worker: Inhalation of ambient air, ingestion of so il , and dermal contact with soil. 

Recreational visitor (child): Inhalati on of ambient air, i11gest ion of soi l, dermal contact w ith 

so il , ingestion of groundwater, dermal contact w ith groundwater while showering, dermal 

contact w ith ditch wate r, and derma l contact w ith ditch sed iment . 
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In addition, inhalation of ambient air, ingestion of soil , dermal contact with so il , in gest ion of 

gro undwater, dermal contact w ith ground water while showering, dermal contact w ith ditch 

water, and dermal contact with ditch sediment were evaluated for residential receptors for 

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

Cancer and non-cancer risks at SEAD-63 were calculated for all applicable exposure routes and 

are presented in Table F-9. The table also serves as a guide to the tables in Attachment A that 

show risk calculations for each exposure route. The USEPA defined targets for lifetime cancer 

risk range from I o-4 to 1 o-6; the non-cancer hazard index is less than one. The total cancer risk 

for the Park worker (SE-05), the Construction worker (9£-08), and the recreational visitor (child) 

(8£-05) is within the USEPA target ri sk ran ge. The total non-cancer hazard index from all 
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RECEPTOR 

PARK WORKER 

RECREATIONAL VISITOR (CHILD) 

CONSTRUCTION WORKER 

A_DUL T RESIDENT 
{Hazard Index) 

CHILD RESIDENT 
(Hazard Index) 

RESIDENT 
(Total Lifetime Cancer Risk) 

TABLE F-9 
CALCULATION OF TOTAL NONCARCINOGENIC AND CARCINOGENIC RISKS 

REASONABLE MAXIMUM EXPOSURE (RME) - SEAD-63 
Engineering Evaluation/Cost Analysis 

Seneca Arm y Depot Activ ity 

EXPOSURE/RISK 
EXPOSURE ROUTE CALCULATIONS 

Table Number 

Inhalation of Oust in Ambrent Alf Table A-1 

Ingestion of S011 Table A-4 

Dermal Contact to Soil Table A-6 

Ingestion of Groundwater Table A-9 

Dermal Contact to Surface Water Table A-13 

Dermal Contact to Sediment Table A-14 

TOTAL RECEPTOR RISK (Ne & Car) 

Inhalation of Dust Ambient Air Table A-1 

Ingestion of Soil Table A-4 

Dermal Contact to Sari Table A-6 

Ingestion of Groundwater Table A-8 

Dermal Contact to Groundwater Table A-11 

Dermal Contact to Surface Water Table A-1 3 

Dermal Contact to Sediment Table A-15 

TOTAL RECEPTOR RISK (Ne & Car) 

Inhalation of Dusi 1n Ambient Air Table A-1 

Ingestion of Soil Table A-4 

Dermal Contact to Soil Table A-6 

TOTAL RECEPTOR RISK (Ne & Car) 

Inhalation of Dust Ambient Atr Table A-2 

Ingestion of Soil Table A-5 

Dermal Conta ct to Soil Table A-7 

Ingestion of Groundwater Table A-9 

Dermal Contact to Groundwater Table A-12 

Dermal Contact to Surface Water Table A- 14 

Dermal Contact to Sediment Table A- 16 

TOTAL RECEPTOR RISK (Ne & Car) 

Inhalation of Oust Ambient Air Table A-2 

Ingestion of Soil Table A-5 

Dermal Contact to Soil Table A-7 

Ingestion of Groundwater Table A-9 

Dermal Contact to Groundwater Table A-12 

Dermal Contact to Surface Water Table A-14 

Dermal Con~ct to Sediment Table A-16 

TOTAL RECEPTOR RISK (Ne & Car) 

Inhalation of Oust Ambient Air Table A-2 

Ingestion of Soil Table A-5 

Dermal Contact to Soil Table A-7 

Ingestion of Groundwater Table A-9 

Dermal Contact to Groundwater Table A-12 

Dermal Contact to Surface Water Table A-14 

Dermal Contact to Sediment Table A-16 

TOTAL RECEPTOR RISK (Ne & Car) 

NO = Not Quantified due to lack of toxIc1ty data 

HAZARD 
INDEX 

7E-07 

1E-03 

4E-04 

1E-01 

4E-03 

1E-03 

2E-01 

1E-06 

4E-03 

4E-04 

3E-01 

SE-02 

4E-02 

1E-02 

4E-01 

9E-05 

2E-01 

2E-02 

3E-01 

3E-06 

2E-03 

3E-04 

6E-01 

1E-01 

SE-03 

1E-03 

7E-01 

7E-06 

2E-02 

2E-03 

1E+00 

2E-01 

4E-02 

1E-02 

2E+00 

See risk above 

CANCER 
RISK 

1E-09 

5E-08 

BE-08 

NQ 

5E-05 

1E-06 

SE-05 

5E-10 

4E-08 

2E-08 

NO 

NO 

BE-05 

3E-06 

BE-05 

3E-08 

4E-08 

1E-08 

9E-08 

See risk below 

See risk below 

BE-09 

3E-07 

1E-08 

NO 

NQ 

1E-04 

4E-06 

1E-04 

Non-cancer nsk Is reported for adults and child residents separate ly Cancer risk Is cons1dered over a hfelime , therefore the adult and child values are summed. 
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exposure routes is less than one for the Park worker, Construction worker, and Recreational 

v isitor (child ). The total non-cancer hazard index for a child res ident and the li feti me cancer ri sk 

for a resident s lightly exceed USEPA target ri sk range (non-cancer hazard index of 2 fo r the 

child and cancer risk of I E-4 for the res ident). The total non-cancer hazard index for an adult 

res ident is 0.7, w hich is w ithin the USEPA target risk range. 

The driven risks for recreational v isitor (child ) and resident receptors are exposure to 

benzo(a)pyrene and dibenz(a,h)anthracene in surface water. These two constituents were on ly 

detected in one out of 22 sampl es. In addition, the ditch at the site is usually dry except during 

storm period. The vegetat ion observed in the ditches, i.e. , catta il , verifi es thi s conc lus ion s in ce 

catta il s prefer saturated so il conditions to flooded conditi ons. Therefore, risks dri ven by these 

two constituents are most like ly s ignificantly lower than indi cated by the mini-ri sk assessment. 

F.5.3 Risk Characterization for Lead 

Lead was not detected above background leve ls in so il or groundwater. Therefore, lead is not a 

compound of concern . 

F.5.4 Uncertainty Assess ment 

A ll risk assessments involve the use of assumpt ions, judgements, and imperfect data to varyi ng 

degrees. This results in uncertainty in the final est im ates of risk. T here are unce1tainties 

associated w ith each component of the r isk assessment from data co llect ion through risk 

character izat ion. For exampl e, there is uncertainty in the initia l se lection of substances used to 

characteri ze exposures and ri sk on the basi s of the sampling data and available toxicity 

info rm at ion. Other sources of uncertainty are inherent in the toxicity va lues for each substance 

and th e exposure assessments used to characteri ze r isk. F ina lly, add itiona l uncertainties are 

incorporated into the ri sk assessment when exposures to several substances across multiple 

pathways are summed. Areas of unce1tainty in each risk assessment step are di scussed be low. 

F.5.4.1 Uncertainty in Data Collection and Evaluation 

U nce1tai nti es in the data co llection/eva ltlation step of the risk assessment focus on determining 

w hether enough samples were collected to adequately characterize the ri sk, and if sample 

ana lyses were conducted in a qu alifi ed manner to max imize the confidence in the results. 

Results of the sample ana lyses were used to develop a database, which includes a complete li st 

of the chemi ca ls, by med ia and their representat ive concentrations used in the risk assessment. 

The sampling and ana lysis addressed va rious object ives in addition to the risk assessment. 

Therefore, the samples were not co ll ected randomly but were co llected from areas of the site 
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w ith the greatest likelihood to be contaminated. T hi s type of non-random sampling biases the 

data coll ected toward overest imating chemica l concentrat ions fro m the s ite. 

All chemicals detected that were potentially s ite-related were retained 111 thi s assessment. 

Chemicals that were never detected were eliminated from the assessment. Thi s practice may 

s li ghtly underestimate risks due to low leve ls (i .e. , below the sample quantitation limit) of 

eliminated chemicals. Since sampl es were collected at areas w here concentrations were 

expected to be high and the maximum concentration s were used fo r the assessment, it is ve ry 

unlike ly that any chemicals were present at the site at health-signifi cant levels and not detected 

in at least one sample . However, if thi s did occur, this assumption will underestim ate risk . The 

max imum concentrati ons were used to calculate s ite-re lated ri sks . Since that assumption implies 

chroni c exposure to the maximum concentrat ion, thi s assumption is like ly to overestimate risk. 

F.5.4.2 Uncertainty in Exposure Assessment 

There are inherent uncertainties 111 predicting future land uses and future chemical 

concentration s. Future land use scenarios were based on current plans to deve lop thi s portion of 

SEDA into a recreati on and conservati on area. 

A large pai1 of the risk assessment is the esti mat ion of risks fo r a broad set of exposure scenarios 

and pathways . If exposure does not occur, no risks are present. This assessment does not facto r 

in the probab ility of the exposure occurring . For ce11ain pathways, exposure may be extreme ly 

unlike ly. For example, the future receptors are assum ed to drink groundwater. It is unlikely that 

thi s wi ll occur, s ince the aquifer beneath the si te is not believed to be product ive enough to 

suppl y a continuous source of potable water. T hi s assumpti on y ie lds an overestimate of ri sk fo r 

this scenar io. 

Once pathways are identified, exposure point concentrations must be esti mated . There is always 

some doubt as to how we ll an exposure mode l approxi mates the actual conditi ons receptors w ill 

be exposed to at a g iven s ite. Key assumpti ons in estim ating exposure point concentrations and 

exposure assumptions and their potential impact on the assessment are described in the fo ll owi ng 

paragraphs. 

As summarized in Table F-9, there are many factors that determine the level of exposure fo r each 

exposure pathway. These factors inc lude inha lation 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 thi s risk assessment, upper bound 

va lues were selected fo r each exposure facto r. In the calculations of exposure, these multiple 
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upper-bound exposure factor estimates compound to yield intakes and absorbed doses that 

overest im ate likely exposure levels. 

The EPCs (i.e., maximum concentrations) derived from the measured chemica l concentrations are 

assum ed to persist w ithout change fo r the entire du ration of each exposure scenario. lt is like ly that 

some degradation would occur over time, pa1ticularly for some of the organi c compounds, which 

would reduce the current concentrati ons. Therefore, thi s steady state assumption tends to 

overestimate exposure levels. 

F.5.4.3 Uncertainty in Toxicity Assessment 

Of the chemi ca ls of potent ia l concern , a number had no reference dose or s lope factors. They 

are: 

• di benzofu ran 

• phenanthrene 

• calc ium 

• lead 

• magnes ium 

• potass ium 

• sodium 

Severa l of these compound s have tox icity info rm at ion such as we ight of ev idence c lass ificat ion 

indicating a strong potentia l fo r adverse health effects, particul arl y lead. The absence of toxic ity 

va lues fo r these chemica ls tends to underest im ate risks. 

There is considerabl e unce1ta inty inherent in the toxic ity va lues fo r both carcmogens and 

noncarc inogens. Many of the studi es are based on anim als and extrapolated to hum ans, and in 

some cases, subchronic studies must be used to assess chronic effects. Most cancer s lope factors 

are ca lcul ated using a mode l that extrapolates low dose effects from high dose anim al studi es. 

Because tox ic ity constants are genera lly based on the upper lim it of the 95th-percent ile 

confidence interva l or incorporate safety factors to compensate fo r un ce1ta in ty, chemica l- spec ific 

ri sks may be overestimated. 

For derm a l exposure, a default derm al absorption facto r of 0.1 was used fo r semivolatil e o rganic 

compounds, and therefore led to the uncerta inty of ri sks assoc iated w ith derm al exposure. Ora l 

toxic ity va lues were used to eva luate ri sks assoc iated with derm al exposure by adjusting 

gastro in test ina l absorpt ion effic iency recomm ended by USEPA ( 1999) . EPA recommends a 

I 00% gastro in testina l absorption effic iency va lue for chemica ls not li sted in Tabl e 4. 1 of th e 

Derm al Ri sk Assessment Interim Guidance (U SEPA, 1999). T hi s assumption may contribute to 
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an underestim ate of ri sks for compou nd s that are actua lly poorly absorbed. In additi on, dermal 

contact w ith a chemica l may a lso res ult in direct dermal toxicity, such as allergic contact 

dermatiti s, u1iicaria l reacti ons, chemica l irritati ons, and sk in cancer, w hi ch was not evaluated 

using the USEPA ' s recommended approach. Therefore, dermal risks evaluated in the repo1i 

does not address potential derma l toxicity associated with direct contact. 

F.5.4.4 Uncertainty in Risk Characterization 

Unce1iainties in the toxicity assessment are compounded under the assumption of dose additivity 

for multipl e substance expos ure. That assumpt ion ignores poss ible synerg isms and antagonisms 

among chemicals, and assumes s imil arity in mechani sms of action and metaboli sm. Overall , 

these assumptions would tend to overestim ate ri sk. Similarly, ri sks summed for chemicals 

hav ing va rio us we ight-of-ev idence c lass ifi cati ons as we ll as different target organs may also tend 

to overest imate risk. 

F.6 Ecological Risk Assessment (ERA) 

F.6.1 Objectives and Oveniew 

In addition to the eva luat ion of human hea lth , this mini-risk assessment considers the risk posed 

by the s ite to its eco log ica l communi t ies. Thi s eco logica l ri sk assessment (ERA) is intended to 

indi cate th e potential, if any, of chemica ls fou nd at the site to pose a ri sk or stress to plants or 

anim a ls that may inhabit or visit the land proposed to be deve loped into a conservation and 

recreat ion area. 

An eco log ica l fi e ld survey specific to SEAD-63 has not been performed . However, other areas 

of SEDA have been studi ed to characte rize the eco logica l communities at SEDA in general and 

at specifi c SEADs (e.g. SEADs I 6, 17, 25 and 26). Field surveys during the Remedial 

Investi gat ions of these SEADs produced an understanding of the habitat, vegetative communiti es 

and w ildlife spec ies present at the s ite. Since the land at SEAD-63 is env ironmentally s imilar to 

the other areas at SEDA studied in depth , th e ex ist ing eco logica l characterizations are considered 

to apply as well to SEAD-63 , and this mini-ERA is based upon the findin gs of these prior field 

surveys . 

As preceding secti ons of this repo1i have indicated, the ex isting SEAD-63-specific database of 

chemical and physical information was deve loped to characterize the types, locations, and 

concentrati ons of chemi ca ls in so il, groundwate r, surface water and sedi ment. Calculat ions in 

thi s mini-ERA are conservati ve ly based on the max imum concentrations of each chemica l 

detected in each medium of potenti a l concern to eco logica l receptors (so il fo r SEAD-63). 
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The ERA add resses potential risks to the fo llowing biological groups and special-i nterest 

resources assoc iated with the s ite: vascular vegetat ion, w ildlife, aquatic life, endangered and 

threatened species, and wet lands. The focus of the ERA lies in the eva luati on of the potential 

tox icity of each constituent of potential concern (COPC) in so il and defines tox icity benchmark 

values that w ill be used to calculate the ecological risk quotient. 

The purpose of the ERA is to eva luate the like lihood that adverse eco logica l effects are occurring 

or may occur as a result of exposure to chemicals associated w ith the site based on a we ight-of

ev id ence approach. An eco log ica l risk does not exist unless a g iven contaminant has the ab ility 

to cause one or more adverse effects and it is contacted by, an eco logical receptor for a suffic ient 

length of time, or at a suffic ient intensity to e li c it the identified adverse effect(s) (EPA, 1994b). 

In this ERA. eco logica l receptors were determined based on prior studi es at SEDA. Impacts 

from exposure to these receptors are determined usi ng conservat ive assumption s to assure that a 

reasonable degree of protecti on is maintained . Eco logical ri sk is then presented in terms of a 

hazard quotient (HQ), whi ch is defined as the ratio of the estimated exposure point concentration 

to an appropriate toxicity reference va lue (TRY) . Separate HQs are calculated for each 

contaminant/receptor pa ir and are summ ed, if appropriate, to deri ve a site-wide hazard index 

(HI). Unce11ai nti es are the greatest and arise from extrapolation of the avai lable tox icity data 

and inference regarding exposure. In general, rat ios of exposure point concentration to TRY 

greater than I are considered to indicate a potential risk. Due to the uncertainties assoc iated w ith 

using this approach, safety factors are cons idered in interpreting the findings. HQs between I 

and IO are interpreted as having some potential for adverse effects; w hereas, HQs between Io

and I 00 indicate a s ignifi cant potenti a l for adverse effects . HQs greater than I 00 indi cate that 

adverse effects can be expected. 

F.6.2 Problem Formulation 

Prob lem fo rmul at ion estab li shes the goals , breadth, and foc us of the ERA through the fo llowin g: 

• Identification of the eco logica l COPCs 

• Characteri zat ion of eco logica l commLmiti es 

• Select ion of assessment endpoints 

• Presentation of an eco logica l conceptua l site mode l 

• Se lect ion of an analysis plan (including measures of effects) . 

Each of these steps is described in the fo llowing sections. 
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F.6.2.1 Identification of Ecological Constituents of Potential Concern 

Samples of fo ur env ironmental medi a, so il , groundwater, surface water, and sediment were 

collected during the investigations of SEAD-63 . However, only the chemicals detected found in 

soil and sed iment have been evaluated to determine their potential effect on the ecological 

community. Chemicals detected in the groundwater have not been considered because there is no 

indication of a direct link between the se lected ecological receptors and the groundwater. The 

effects of chemicals detected in surface water have also not been evaluated because the surface 

water bodies fo und at SEAD-63 are hi ghly intermittent in nature, resulting only from storm 

run-off events, and are identified as incapab le of support ing eco log ica l communities. 

The potential effects of chemicals found in shall ow (i.e., collected at sample depths of less than 2 

feet be low grade) so il and sed iment samples have been assessed by combining the two datasets 

into a sing le composite dataset . Table F-1 presents a summary of the combined dataset. The 

maximum concentration of any chemi ca l, other than metals w here a pre liminary screening of the 

combined dataset against the existing background dataset was completed , was then considered as 

constituents of potential concern (COPCs) fo r the ERA . The resu lts of the screening of metals 

found in SEAD-63 shallow so il and sedim ents versus site background soils are presented in 

Table F-4. 

The hi ghest concentration for each remammg COPC measured at the s ite was used as the 

exposure point concentrati on (EPC) in the ca lcul at ions presented later in this sect ion . 

F.6.2.2 Site Habitat Characterization 

Characterizat ions of s ite habitat and eco log ica l communities developed as pait of the Rls for 

SEADs-16 , 17, 25 and 26 and the Open Burning (OB) Ground s were assumed to be 

representative of SEAD-63 discussed in this mini-ERA. Key aspects of these characterizations 

relevant to this 111 in i-ri sk assessment are presented here. 

Eco logica l site characterizations were based on compilati on of existing eco log ica l info rm at ion 

and on-site reconn aissance activities. The methods used to characterize the ecological resources 

included s ite walkovers for the evaluation of existing wildlife and vegetative communities ; 

interviews with loca l, state, and SEDA resource personnel ; and review of environmenta l data 

obtained from previous Army reports. SEDA has a strong wildlife management program that is 

reviewed and approved by the New York Fish and Game Agency. The depot manages an annua l 

white-tailed deer (Odocoileus vi rg iniana) harvest and has constructed a large wetland called the 

''duck pond" in the no1theastern portion of the fac ility to provide a habitat for mi grati ng 
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waterfow l. W inter deer coun ts estim ate the hard s ize at approxi mately 600 animals, between 

250-300 animal s are harvested each fa ll. 

The NYSDEC Natural Heritage Program Biological and Conservation Data System identifies no 

known occurrences of federal- or state-designated threatened or endangered plant or animal 

species within a 2-mile radius of the s ite. No spec ies of special concern are docum ented within 

the depot property. 

Significant Terrestrial Wildlife Resources and Resources Used by Humans 

The only s ignificant terrestri al resource known to occur at SEDA is the populati on of white

pe laged white-ta iled deer (Odoco il eus v irginian a), whi ch inh ab its the fe nced Depot. Annua l deer 

counting at the depot indicate the herd s ize is approx im ate ly 600 animals, approx im ate ly one

third (200) are white-pelaged. S ince the depot is tota lly enc losed, the w hite-pe laged deer is 

thought to occur as a result of inbreeding w ithin the herd. To prevent overgrazi ng and starvation 

of the deer, the depot maintains the herd throu gh an annual hunting season on the depot. The 

New York State DFW conducts the management plan of the herd. The normal brow n-pe laged 

deer are a lso common. White-tailed deer are not listed as a rare or endangered species. 

In the v ici nity of SEDA, agricultu ra l crops and deciduous fo rests compri se the vegetative 

resources used by human s. A lthough no crops are grown on the Depot, farmland is the 

predominant land use in the surrounding pri vate lands. Crops inc luding corn , wheat, oats, beans 

and hay mixtures, are grown primar ily for livestock feed. Deciduous forestland on the depot and 

surround in g private land s is under active fo rest management. Timber and firewood are 

harvested from pri vate woodlots. No t imber harvesting occurs on the Depot. 

In the v ic inity of SEDA. there are severa l w ildli fe spec ies that are hunted and trapped on private 

land s. Game spec ies hunted include the eastern cottontail. w hite-tailed deer, ruffed grouse, 

ring-necked pheasant and various waterfow l. Gray squirre l and w ild turkey are hunted to a lesser 

extent. Fur-bearing species trapped in this study area inc lude red and gray fox and raccoon. 

Muskrat and beaver are trapped to a lesser extent (Woodruff 1992) . O n the Depot, deer, 

waterfow l and small game hunting is a llowed , a lthough the designated waterfow l hunting area is • 
outs ide the study area. Trapping is also permitted (SEDA 1992). 

Commonl y occ urring sma ll game mammals in the installat ion inc lude eastern cottontail and gray 

squirre l, raccoon, snowshoe hare, muskrat, beaver, eastern coyote, red fox, and gray fox . 

Mourning doves, American Robin , Ruffed grouse, ring-necked pheasant, and w ild turkey a lso 

inhabit the depot. Waterfow l are attracted to wet land s on and around the depot, particularly the 
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87-acre "d uck pond s" created in the northeast corner of the property during the 1970s. Many 

non-game spec ies a lso are present in the depot and potentia lly utilize ava il ab le habitat. 

F.6.2.3 Ecological Assessment Endpoint(s) 

EPA ' s draft Ecological Risk Assessment Guidance for Superfund: Process for Designing and 

Conducting Ecological Ri sk Assessments (EPA, 1994b) states th at the selection of assessment 

endpo ints depend s on the following: 

I . The constituents present and their concentrat ions, 

2. Mechanisms of tox icity to different groups of organisms, 

3. Potenti a l spec ies present, and 

4. Potential compl ete exposure pathways. 

The constituents and concentrations are discussed 111 detail in Section F.2. Mechanisms of 

tox icity are evaluated conceptually in the analysis plan in Section F.6.2.4. Potential species 

present were di scussed in Section F.6.2.2 . Potential complete exposure pathways and receptor 

se lect ion are described below. 

To assess whether adverse eco logica l effects have occurred or may occur at the s ite as a result of 

eco logica l receptors ' exposure to COPCs, eco logica l endpoints were se lected. An eco logical 

endpoint is a characte ri st ic of an eco logica l component that may be affected by exposure to a 

stressor, such as a chemical. Assessment endpoints represent environmental va lues to be 

protected and general ly refer to characteri st ics of populations and ecosystems (EPA, 1994b ). 

U nlike the hum an hea lth ri sk assessment process, which focuses on individual receptors, the 

ERA foc uses on populations or groups of interbreeding non-human, non-domest icated receptors. 

In the ERA process, risks to indi vidu a ls are assessed on ly if they are protected under the 

Endangered Spec ies Act, as we ll as spec ies that are candidates for protect ion or are considered 

rare . 

G iven the diversity of the biological world and the multipl e va lues placed on it by soc iety, there 

is no universa lly app licabl e li st of assessment endpoints. Therefore, EPA, in the Proposed 

Guidelines for Ecological Risk Assess111e1~1 (EPA, 1996a) has suggested three criteria that shou Id 

be considered in selecting assessment endpoints suitable fo r a spec ifi c eco logica l ri sk 

assessment. These criteri a are: eco logica l relevance, susceptibility to the contaminant(s), and 

representat ion of management goa ls. 

• Eco logica l re levance. The assessment endpo int should have bio logica l/eco log ica l 

signifi ca nce to a higher leve l of the eco logica l hierarchy. Re levant endpo ints he lp susta in the 
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natu ra l structure, function, and bi od ivers ity of an ecosystem . For exampl e, an increase in 

mo rta lity o r a decrease in fec undity of indiv idua ls is eco log ica lly s ig nifi cant if it affects the 

s ize or productiv ity of the popul ation. Li kew ise, a decrease in the s ize of a populati on is 

eco logically significant if it affects the number of species, the producti v ity, or some other 

property of the ecosystem. 

• Susceptibility to the contaminant(s). The assessment endpo int should be susceptible to 

exposure to the contaminant(s) and should be respons ive/sens itive to such expos ure. That is, 

assessment endpo ints shou ld be chosen that are li ke ly to be exposed to contaminants at the 

s ite , e ither directl y or indirect ly (e.g. , th rough the food cha in ), and they shoul d be sens itive 

eno ugh that such exposure may e li c it an adverse response . Idea lly, thi s sensiti v ity should be 

at such a leve l that other s ite-re lated receptors of potenti a l concern a re adequate ly protected 

under the selected end po int's res ponse thresho ld. 

• Representation of management goa ls . The va lue of a ri sk assessment depends on w hether it 

can support quality management decisions. Therefore the assessment is based on va lues and 

organisms that refl ect management goal s. The protection of eco logica l resources ( e.g., 

habitats and species of plants and animals) is a principa l motivati on fo r conducting ERAs. 

Key aspects of eco logical protection are presented as po licy goals, which are general goa ls 

established by legis lat ion or agency policy based on soc ieta l concern fo r the protect ion of 

ce11ai n environm enta l resources. For example, env ironm enta l protect ion is mandated by a 

va ri ety of legis lation and governm ent agency po lic ies (e.g., CERCLA, Nati onal 

Env iron mental Po li cy Act). Other legislat ion inc ludes the Endangered Spec ies Act, 16 

U.S.C. 153 1-1544 ( 1993 , as amended) and the M igratory Bird Treaty Act, 16 U.S.C. 703-

7 11 ( 1993 , as amended) . Table F-10 shows the po licy goa ls establi shed fo r the s ite . To 

determine whether th ese protect ion goa ls a re met at the s ite, assessment and m easurement 

endpo ints are fo rmulated that defin e the spec ific eco log ica l va lues to be protected and the 

degree to w hi ch each may be protected . 

The Depot does not prov ide habitat fo r any threatened or endangered spec ies; therefore, the 

assessment end po int of no red ucti on in numbers of any threatened/endangered spec ies is met. 

However, the ava il abl e fie ld surveys indi cate th at the s ite is li ke ly to be used by m amm al 

populati ons. According ly, the assessment"endpo int that has been se lected to represent the po li cy 
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TABLE F-10 
POLICY GOALS, ECOLOGICAL ASSESSMENT AND MEASUREMENT ENDPOINTS, 

AND DECISION RULES 

Policy Goals Assessment Endpoint 

Policy Goal 1: The Assessment Endpoint 1: 
conservation of No reduction in numbers of 
threatened and any state- or federally-
endangered species designated TES 
(TES) and their critical 
habitats 

Policy Goal 2: The Assessment Endpoint 2: 
protection of terrestrial N" substantial adverse 
populations and effect on populations of 
ecosystems small mammals (i.e. , deer 

mouse) 

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:lpill projccts1scnccals63ceca\cccallabl csl finll bl\ENDPr l·/\ 1l .XLSltahlc5.6- 1 

SEAD-63 EE/CA 
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 CO PCs on mice Maximum concentrations in soil to dietary limits 

corresponding to LOAEL toxicity reference values for 
adverse effects on deer mice (HQs) are <1 , th 
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goa l of protection of terrestrial populations and ecosystems is "no substantial adverse effect on 

surviva l, growth, and reproduction of res ident mouse populations." 

Surface water as it exists intermittently in drainage ditches at the site does not directly support 

aquatic life. Sediment sampled from the drainage ditches is more similar to soil than sediment 

associated with a surface water body (e.g. , river or lake), from an ecological exposure standpoint. 

Therefore, these media do not pose an ecological risk to aquatic life. Exposure to chemicals 

found in surface water was not quantitatively assessed for potential impacts to terrestrial 

receptors. As is discussed above in Section F6.2, exposure to chemicals found in site sediments 

was assessed by combining the SEAD-63 sediment and shall ow so il datasets. 

Receptor Selection 

Site-specific receptors were selected to represent assessment endpoints based principally on their 

impo1tance in the community food web; their susceptibility (through exposure and sensitivity) to 

the site-related constituents, the amount of available data describing their potential for exposure 

and the toxicological effects that may result from exposure; and the extent to which they 

represent management goals . The native mouse species inhabiting areas of SEDA are the most 

appropriate receptor species for soil , and the relevant assessment endpoint was defined as " no 

substantial adverse effect on resident mouse populations." Given the predominately herbaceous 

nature of the s ite, the deer mouse (Peromyscus maniculatus) was selected as the species with the 

niche best met by conditions present at the site . These are the ve1tebrate receptors most likely to 

be max imally exposed to contaminants in soil at the site. They also represent a significant 

component of the food chain , feedin g on seeds and berries and so il invertebrates and provid ing 

prey for predators. Therefore, the deer mouse was selected as the receptor species at this site and 

measures of effects (measurement endpoints) were selected that could be extrapolated to predict 

effects on the assessment endpoints. Databases and avai !able I iterature were searched for 

toxicity data for deer mice or other nati ve rodent species. Jn the absence of site-specific data , 

laboratory-derived data on mo1tality or reproductive effects were used as measurement 

endpoints. In th e absence of data on native species, data for laboratory rodents such as 

laboratory mice (Mus musculus) and laboratory rats (Rallus norvegicus) were used. 

A second terrestrial receptor, the short-tail shrew, was also evaluated . The shrew was selected 

because more of its di et is derived from so il inve1tebrates 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 shrew is a more conservative receptor than the mouse for COPCs that may 

bioaccumulate . 
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A raptor, such as a red-ta il ed hawk, was init ia lly considered as a potent ial receptor fo r thi s ERA . 

However, the home range of a hawk, approx imate ly 1800 ac res or more (USEPA 1993 , Wi ldli fe 

Exposure Factors Handbook), is much greater th an the area of the site cons idered in thi s 

assessment. SEAD-63 is approxim ately 4 acres in area. Therefore, it is unlike ly that a hawk 

would derive a s ignificant porti on of its di et from prey at the site. As a result, the raptor was not 

fu1th er eva luated in thi s ERA . 

In o rder to fu1ther eva lu ate the potentia l effects of contamin ants uptaken by pl ants, a seed eating 

spec ies was se lected. The mourning dove, a granivorous bird , was se lected . It was assum ed that 

the major ity of the doves diet consists of plant matter w ith min or contributions from surface so il 

and anim al matter. The dove was considered to be representative of the maximum exposure fo r 

seed-eat in g bird s. 

A second bird receptor, th e American robin , was a lso eva luated. The American robin was 

se lected because a larger po1tion of its diet is derived from so il inve1tebrates than the mourning 

dove. Therefore. the robin may be more susceptibl e than th e dove to the effects of CO PCs that 

bi oaccumul ate in so il biota. The robin is a more conservat ive receptor than the mouse fo r 

COPCs th at may bioaccumul ate. 

Ecological Conceptual Site Model 

The conceptua l s ite mode l (CSM) presents the eco logica l receptors at the s ite that are potenti a lly 

exposed to hazardous substances in soi l across severa l pathways (Figure F-2). A compl ete 

exposure patln vay consists of the fo llow ing fo ur e lements: 

• A source and mechanism of contaminant re lease to the environm ent 

• An env ironmental transpo1t mechani sm fo r the re leased contaminants 

• A point of contact w ith the contaminated medium 

• A route of contaminant entry into the receptor at the exposure point. 

If any of these e lements is mi ss ing, the pathway is incompl ete and is not considered fu1t her in 

the ERA. A pathway is complete wheu all fo ur e lements are present and permit potenti al 

exposure of a receptor to a source of contaminati on. Quantification of some potentia lly compl ete 

pathways may not be warranted because of m inimal ri sk contributi on re lative to other majo r 

pathways. The dominant pathways from sources and exposure medi a th rough the food web to 

eco logica l recepto rs potenti a lly exposed to eco logical COPCs at the site are presented in Figure 

F-2. 
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The CSM w ill serve as a conceptual hypothes is for the exposure ·characterization , the objective 

of w hich is to gather information from which to determin e the pathways and media through 

which ecological receptors may be exposed to COPCs. The exposure characterization typically 

involves determining the following (EPA, 1994b): 

1. The ecological setting of the site 

2. The inventory of constituents that are or may be present at the site 

3. The extent and magnitude of the constituent concentrations present, along with spatial and 

tempora l variability of those concentrations 

4. The environmental fate and transport of the constituents. 

The ecological setting was described in Section F.6.2.2 and the extent and magnitude of 

contaminants is presented in Section F.2. Environmental fate of the COPCs and the potential 

exposure pathways are di scussed in the following paragraphs. 

The primary source of contaminants at the site is the residues that may be present in the soil from 

prior activities at the site. Contamination, if present, can migrate due to bioturbation or 

excavation. Volatile compounds can move through the soils. Infiltrating rainwater can leach 

contaminants and transpo11 them into groundwater, and surface water runoff can also carry 

contaminants onto adjacent soils or drainage ditches. 

Exposure to surface so il contaminants may occur directly through ingestion, inhalation, and/or 

dermal contact. Chemicals also may migrate fu11her in the environment by a variety of pathways 

fo llowing second ary release from surface so il and deeper soi l. The fo llowing pathways result 

from these secondary release mechani sms: 

• Suspension and di spersa l by the w ind of pa11iculate contaminants or contaminants adsorbed 

to surface so il pa1iicles 

• Direct volatilization of volatile organic compounds from surface soil to air 

• Uptake of soil contaminants by terrestrial organisms 

• Transport of chemicals to surface water and sediment by surface runoff of wate r and soil 

particles 

As shown in the CSM, there are five medi a through which ecological receptors could be exposed 

to s ite-related contaminants: a ir (dust and vapor), so il , surface water, sediment, and organisms in 

the food chain. An exposure point is a location where a receptor could potentially come into 

contact with a contaminated medium . An exposure route is the mean s by which a receptor 

comes into contact with a contaminated medium at an exposure point. Exposure to COPCs may 

occur through the routes of ingest ion , inhalation, and dermal contact. 
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Probabl e exposure routes ( i.e. , potent ia ll y compl ete pathways) were identi fied fo r each medium 

based on the phys ical characteri sti cs of the s ite and th e potentia l ecologica l receptors that may 

occur there. Exposure routes were al so identified for ecologica l receptors. Principal pathways 

for whi ch analytical data were ava ilable for quantitative evaluation of so il COPCs include: 

ingesti on of soil and ingestion of other animals and plants that have accumulated contaminants. 

Terrestrial animal s could potentia lly be directly exposed to so il contaminants through ingestion 

of, derma l contact w ith , and/or inha lati on from s ite so il s. For spec ies such as deer, raccoon. 

opossum . rabbits, rodents , and birds, such exposures would like ly be associated w ith fo rag ing 

acti v iti es. Burrowin g species, such as rabbits. mice, moles, and shrews, would probabl y rece ive 

the greatest exposures among vertebrates. Invertebrates liv ing on and within the so il a lso may 

experi ence s ignifi cant expos ures. A lthough in gesti on is the principa l so il exposure route, derm a l 

contact a lso may be important, particularly fo r burrow ing spec ies . However, the limited derma l 

perm eability database ava ilable fo r ecologica l receptors and surrogate spec ies precluded 

quantitative evaluation of the dermal exposure pathway. 

Eco logical receptors could potenti a lly be exposed to s ite-related contaminants v ia th e a ir 

medium . Contaminants in a ir may be in the fo rm of vapor from vo latil e organi c compound s, o r 

in particulate fo rm (as dusts or adsorbed to so il parti c les) suspended by w ind . In either fo rm , 

eco logica l receptors could be exposed to contaminants th rough inhalation. However, th e lack of 

appli cabl e inha lation tox icity data for eco logical receptors or s imil ar spec ies prec luded 

quantitative eva luation of potenti a l ri sks. 

Plants may be considered ecologica l receptors as we ll as a pathway or medium through which 

w ildlife receptors can be exposed to contaminants. Plants may absorb s ite-related contaminants 

from so il through the ir roots . Contaminants absorbed by plants may then be tran sferred to 

w ildlife w hen the plants are ingested fo r food. Thi s exposure pathway was addressed by use of 

chemica l-specific so il -to-plant uptake fac tors (obta ined fro m the sc ienti fic literature) in the 

anim al receptor exposure ca lcul ations. No plants on or near the s ite showed v isible s igns of 

stress during the fie ld reconnaissance. 

• Under the future land use scenarios fo r the site, it is assum ed that contaminated so il s may be 

excavated during construction and di stributed on the ground surface . As under current 

conditi ons, eco logical receptors could potenti a lly be exposed to chemica ls in so il through 

ingestion and derm al contact . Other exposure pathways also were assum ed to remain essentia lly 

the same as under current conditions, except that poss ible inha lati on exposures are li ke ly to be 

reduced by pav ing and vegetation (e .g. , lawns). The abundance and di vers ity of some eco log ica l 

receptors on the s ite may like ly be reduced due to the deve lopment. 
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F.6.2.4 Analys is Plan 

The ana lys is pl an is the fin a l stage of problem formul ation . In this step, ri sk hypotheses 

presented in the CSM are eva luated to determine how these hypotheses w ill be assessed using 

s ite-spec ifi c data . The analys is pl an inc ludes three categori es of measures to eva luate the ri sk 

hypotheses identified in th e CSM : measures of effect (also term ed measurement endpoints), 

meas ures of exposure, and measures of ecosystem and receptor character ist ics. 

Measures of Effect 

Measurement endpoints are measura bl e responses to a stressor that are re lated to the va lued 

characte ri st ics chosen as assessment endpoints (EPA, 1992). Assessment endpoints generall y 

refer to characteri sti cs of populat ions and ecosystems. It is usually impracti ca l to measure 

changes in these characteristi cs as pa1t of an assessment. Consequently, measurement endpo ints 

are se lected that can be measured and extrapolated to predict effects on assessment endpo in ts 

(EPA, 1992) . The most appropriate measurement endpoint re lating to the assessment endpoint is 

the lowest concentration of the constituent that. in chronic toxicity tests, is assoc iated w ith non

leth a l effects to a deer mouse or sho1t-tailed shrew. Because the assessment endpoint foc uses on 

maintenance of the population of deer mice, shrews, robins and doves, a measure of effect 

equi va lent to "no effect" would be overly conservative, in that it would refl ect protect ion of the 

indiv idua l, not the populat ion. A more appropriate measure of effect, refl ecting populati on leve l 

response, is the lowest non-l eth al effect leve l. Toxic ity data from tests that measure responses 

that infl uence reprod uction, hea lth. and longev ity of the mouse wi ll confo rm to the assessment 

endpoint. Therefore. th e lowest concentrati on of th e const ituent that produces such effects w ill 

be used as a measure of effects. 

Reliable measures of effects are not ava ilable fo r each exposure route fo r each constituent. 

Effects from exposure th rough inh alati on and derm al contact are not we ll developed for 

eco logica l receptors; consequently, these exposure routes are analyzed qua litative ly . 

The measures of ecosystem and receptor characteri stics inc lude such characteri st ics as the 

behav ior and location of the receptor and the di stribution of a contaminant, both of w hi ch may 

affect the receptor ' s exposure to the contaminant. The typical fo ragin g area of the receptor as 

we ll as the qua lity of the habitat in the s ite have been considered in the estim ati on of exposure, 

as di scussed in Section F.6.3. 
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Measures of Exposure 

Measures of exposure are the amounts, in dosage or concentration , that the receptors are 

hypothesized to receive . These include concentrations of constituents in the impacted media and 

concentrations or dosages of the constituents to which the receptor is exposed. 

Deci sion rules are specified for eva luating effects on the assessment endpoints . Table F-10 
shows th e dec ision rules that descr ibe the logica l bas is for choos ing among a lternative actions 

for the assessment endpoints based on the results of the measurement endpoints. Together, th e 

assessment endpoint, measurement endpoi nt, and dec is ion rul e defi ne the fo l lowing: 

• An enti ty (e.g., deer mouse populat ion) 

• A characteristic of the entity (e.g .. hea lth of the indiv idua ls in the populat ion) 

• An acceptab le amount of change in the entity ( e .g ., loss of no more than 20 percent of a 

population) 

• A decision whether the protection goa l is or is not met. 

For soi l exposures, the results of the assessment will be presented in terms of hazard quotients 

(HQs). The HQ is the ratio of the measured o r predicted concentration of an ecolog ica l COPC to 

which the receptors are exposed in an environm ental medi um , and the measured concentration 

that adversely affects an organi sm based on a toxicity threshold . Jf the measured concentration or 

esti mated dose is less than the concentration or dose expected to have the potenti a l to produce an 

adverse effect ( i.e. , the ratio of the two is less than I ), the ri sk is considered acceptable 

(protective of the eco logical receptor). Any quotient greater than or equa l to 1 indicates that the 

eco logical COPC warrants fmther eva luation to determine the actual li kel ihood of harm . COCs 

are se lected on ly after an additi ona l weight-of-ev idence eva luation of the conservatism of the 

exposure assumpti ons, toxicity va lues. and uncertai nti es is conducted. 

Due to th e ephemeral nature of surface water accumul at ion in the drainage ditches and the 

limited exposure of va lued eco log ica l receptors to surface water or sedim ent in the ditches, these 

medi a are not quantitat ive ly assessed in this ERA . 

Measures of Ecosystem and Receptor Characteristics 

Section F.6.3.3 discusses the tox icity va lues assoc iated w ith the COPCs. Endpo ints stated in 

term s of specific eco logica l receptors or exposure classes (groups of spec ies exposed by s imilar 

pathways) often require data on the processes that increase or decrease the exposure 

concentrati on below or above the measured or predi cted env ironm enta l concentration. Thus, 
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some quot ients incorporate exposure factors (e .g., d ietary so il fract ions and bioaccumul at ion 

factors). Section F.6.3 di scusses exposure factors fo r the s ite . 

F.6.3 Exposure Assessment 

The exposure assessment eva luates potentia l exposure of eco logica l receptors to s ite-related 

constituents through eva luation of the fo llowing: 

• Descripti on of the spati al di stributi on of CO PCs 

• Descript ion of spati a l and tempora l di stributi on of eco logical receptors 

• Quantifi cati on of exposure that may resu It from overlap of these di stributi ons 

Each of these components is discussed be low. 

F.6.3.1 Constituent Distribution 

The extent of meas ured chemica l contamination at the s ite is restri cted to the areas sampl ed 

w ithin th e s ite. The area of the SEAD-63 is approximate ly 4 acres, which is less than I percent 

of the l 0,000 ac re Depot property. So il located outs ide thi s site is presum ed to be re lati ve ly 

clean. 

The magnitude of consti tuent exposures that may be experienced by ecologica l receptors is 

affected by the degree of their spati a l and tempora l assoc iations w ith the s ite, as di scussed in the 

fo ll O\;vin g sect ions. 

F.6.3.2 Receptor Distribution 

A var iety of factors may affect the extent and s igni ficance of potenti a l exposures. Receptor 

exposures are affected by the degree of spati a l and temporal assoc iati on w ith the s ite . For 

example, the receptors ' mobility may s ignificantly affect the ir potentia l exposures to s ite-re lated 

contamin ants. Many spec ies may onl y inhabit the study area during seasona l peri ods (e.g. , 

breeding season, non-migratory periods). Non-mi gratory spec ies may remain in the vicinity 

throughout the year. These spec ies, part(cularly those w ith longer li fe spans (and usua lly larger 

home ranges). have the greatest potentia l du ration of exposure . However, spec ies w ith sma ll 

home range s izes have the greatest potenti a l frequency of exposure. Other facto rs affect ing 

exposures in clude habitat preference, behav ior (e.g., burrow ing, rooting, forag ing), indiv idual 

home range size ( larger home ranges correspond to fa r less frequent use of stu dy area) , and diet. 

Diet is of particu lar importance in exposure as re lated to ( 1) food source ava ilability (larger 

amoun t of preferred food sources equals a greater potentia l fo r receptor usage) and (2) 
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bioaccumulati ve contaminants. Contaminants that bioaccumulate may also tend to biomagnify 

in the food chain. This di scussed in more detail in the following sect ions. 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 the site as a primary source of food is considered extremely remote. 

The deer mouse and short-tailed shrew each have a typical home range of approximately 0 .15 

acres (EPA. 1993 ). The area of the site is approximately 4 acres , which could constitute 100 

percent of the ho111e range of a deer 111ouse or shrew. 

The 111ourning dove has a typical ho111e range of approximately 29 acres (EPA, 1993). The area 

of the site is 4 acres; thus , SEAD-63 could represent roughly 12 percent of a mourning dove 's 

ho111 e range. Co111parative ly. a robin ' s home range is roughly 1 to 2 acres (EPA, 1993). which 

would suggest that SEAD-63 could constitute I 00 percent of its exposure. 

F.6.3.3 Quantification of Exposure 

Evaluation of the degree to which conta111inant and receptor di stribution s (described in the 

previous two sect ions) coincide at the s ite indicated that the two mammals (i.e. , deer mouse and 

sho11-tailed shrew) and the two birds (i.e. , mourning dove and American robin) are the receptors 

likely to have the greatest potential exposures to COPCs in soil. 

To quantify exposures of terrestrial receptors to each COPC, a daily intake of each constituent 

was calculated. Conversion of the environ mental concentration of each COPC to an est imated 

daily intake for a receptor at the site was necessary prior to evaluation of potentially toxic 

effects. For terrestrial animal receptors, calculation of exposure intake rates relied upon 

determination of an organis111 's exposure to CO PCs found in soil. Exposure rates for the deer 

mouse and shrew receptors were based upon ingestion of contaminants from this medium and 

also fro111 consumption of other organi sms. The ERA did not attempt to measure potential ri sk 

from dermal and/or inhalation exposure pathways g iven the insi gnificance of these pathways 

relative to the major exposure pathways (e.g., ingest ion) and due to the scarcity of data available 

for these pathways . 

The first step in measuring exposure rates for terrestrial wildlife was the calculation of food 

ingest ion rates for four indicator species (i.e. , the deer mouse, sho11-tailed shrew, mourning dove. 

and American robin). The EPA ' s Wildlife Exposure Factors Handbook (EPA, 1993) includes a 

variety of exposure information for a number of avian, herptil e, and mammalian spec ies. Data 

are directl y available for body weight, ingestion rate, and dietary composition for the deer 
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mouse, short-ta il ed shrew, and the American rob in . Data prov ided fo r the no1t hern bobwhite 

were used as a surrogate for the mourn ing dove. 

To prov ide conservative exposure rate ca lcul ati ons fo r the deer mouse, the mean body weight of 

0.02 kg fo r the fema le 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, 1993). 

To prov ide conservat ive exposure rate ca lcul ati ons for the short-tai led shrew, the lowest reported 

mean body we ight of 0 .01 5 kg and the max imum food ingestion rate of 0 .6 g/g-day (0. 009 

kg/day) for a short -ta iled shrew were used (EPA, 1993) . 

For exposure rate ca lculations fo r the America n robin, the average reported body we ight of 0 .077 

kg and the average food ingesti on rate of 1.205 g/g-day (0.093 kg/day) fo r an Ameri can rob in 

were used (EPA, 1993). 

For exposure rate ca lculations for the mourning dove, the average reported body we ight of the 

northern bobwhite of 0 .174 kg and the average food ingesti on rate of 0 .0777 g/g-day (0.01 34 7 

kg/day) were used (EPA, 1993). 

A s ite forag ing facto r (SFF) is ca lculated to accoun t for the reasonably expected use of an 

exposure group . Because of the sma ll area of their home ranges and the ir year-round res idence, 

mi ce and other sma ll mamm als liv in g at most of the sites could potent ia lly use contaminated 

areas I 00 percent of the t im e. Therefore, a SFF of I was used fo r both the shrew and the mouse. 

The American Robin is a seasonal visitor to the New York area (mid-April to ear ly November or 

approx im ate ly 7 months) . Its home range is approxi mate ly I acre, and as a result a SFF of 0.583 

has been appli ed to it. Converse ly, the Mourning Dove is a yea r round v is itor to New York, but 

its home ra nge encompasses approx im ate ly 29 ac res . Given these two fac tors, a SFF of 0.12 has 

been used in the ca lculations compl eted fo r the dove. 

T he Wildlife Exposure Factors Handbook (EPA, 1993) also presents average va lues fo r intake of 

anim a l matte r and pl ant matte r for the deer mouse as we ll as inc identa l so il ingest ion. So il 

ingesti on has been measured at less than 2 percent of diet (Beyer et a l. , 1994). As might be 

expected based on the opportuni stic habits of mi ce, the proportion of anima l to plant matter in 

the di et va ries fro m around 65 percent anima l : 35 percent pl ant to 25 percent anima l : 75 percent 

plant depending on season and region of the country. For this ERA, an approx imate average of 

50 percent anim al : 50 percent plant was used, after subtracting the 2 percent fo r incidenta l so il 

ingestion. T he di etary intakes ca lcul ated fo r thi s assessment are as fo llows: 

Tota l D ietary In take 
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Plant Matter Intake 

Animal Matter Intake 

Incidental Soil Intake 

0.00216 kg pl ant matter/day 

0.00216 kg animal matter/day 

0.000088 kg soil/day 

FI NA L EE/(' A 

The sho1t-tailed shrew is primarily carnivorous, with its diet consisting largely of insects and 

other invertebrates found in the soi I. Based on information provided in EPA 1993 , 5 .3 percent of 

the shrew ' s diet is vegetative, with most of the remainder comprised of soil invertebrates. To be 

conservative in terms of potential bioaccumulation, it was assumed that 94.7 percent of the 

shrew ' s intake is animal matter (small insects , etc.) and none of the intake is soil. Accordingly, 

the shrew ' s dietary intakes calculated for this assessment are as follows: 

Total Dietary 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 

inve1tebrate intake in the spring and a high plant material intake characteristic in the fall. 

Averaging the dietary characteristics over these three seasons results in an average inve1tebrate 

intake of 44 % and an average plant material 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 I 0.4 percent for incidental soil ingestion. The dietary intakes 

calculated for this assessment are as follows: 

Total Dietary Intake 

Plant Matter Intake 

I nve1tebrate Matter Intake 

Incidental Soi I Intake 

0.093 kg food /day 

0.0466 kg plant matter/day 

0.0366 kg animal matter/day 

0.0096 kg soil/day 

The dietary habits of the mourning dove are based on information provided in EPA 1993 for the 

northern bobwhite. Over the course of the year, the average food ingestion rate for the mourning 

dove is 0 .0778 g/g-day (0 .0 I 22 kg/day) . Of this material , approximately 85 percent of it is 

derived from plant matter while the balance is derived from invertebrates. Soil ingestion is 

estimated at approximately I 0.4 percent of diet (Beyer et al. , 1994). For this ERA, an 

approximate average of 15 percent invertebrate : 85 percent plant was used , after subtracting the 

1.3 percent for incidental so il ingestion. The dietary intakes calculated for this assessment are as 

follows: 
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Total Dietary Intake 

Plant Matter Intake 

I nve1iebrate Matter Intake 

Incidental Soil Intake 

0.01221 kg food/day 

0.00164 kg plant matter/day 

0.0093 1 kg animal matter/day 

0 .00125 kg soil/day 

A summary of species intake factors used for the subject mammal s and birds is prov ided 111 

Table F-11 . 

A site-s pec ifi c exposure dose of each COPC was calculated us ing a food chain uptake mode l 

consistent w ith EPA Region IV guidance (EPA, 1995). This a lgorithm accounts for exposure v ia 

inc identa l ingesti on of contaminated so il , ingest ion of plants grown in contaminated so il , and 

ingest ion of lower trophic leve l anim als associated w ith contamination. The exposure eq uati on 

for so il is as fo ll ows: 

where : 

EDso il 

Cs 
SP 

CF 

Ip 
BAF 

la 

Is 

SFF 

BW 

EDsoil = [(Cs x SP x CF x Ip)+ (Cs x BAF x la) + (Cs x Is)] x SFF I BW 

So il exposure dose fo r terrestrial receptor (mg/kg/day) 

RME concentration in soi l (mg/kg) 

So i I-to-p lant uptake factor ( unitless) 

Plant wet-we ight-to-dry-weight conversion factor (unitl ess) = 0.2 (used fo r SP 

va lues based on plant dry weight) 

Receptor-specific ingestion rate of plant material (kg/day) 

Constituent-spec ific bioaccumulation factor (unitless) 

Receptor-spec ific ingesti on rate of animal materia l (kg/day) 

Receptor-specific ingestion rate of soil (kg/day) 

Site forag ing factor (unitl ess) = l (see explanation be low) 

Body weight (kg) 

In eva luating the potenti a l for a contaminant to pose ecological risk, it is important to consider 

its propens ity for bioaccumulation even 'though its concentration in an environmental medium 

may be be low toxic levels. Therefore, all COPCs were evaluated with regard to the ir eco log ica l 

pers istence and tendency to bi oaccumulate. 

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 res idues in food , 

so il , and/or sedim ent. It is quantifi ed by the calculation of a bioaccumulat ion factor (BAF). 
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TABLE F-11 
WILDLIFE INTAKE FACTORS 

SEAD-63 EE/CA 
Seneca Army Depot Activity 

Dietary Intake Breakdown 101 

Receptor Body Trophic Foraging Plant Animal Soil Surface Water 

Weight (kg) (3> Leve1(1> Factor(2
> 

(kg/day) (kg/day) (kg/day) (L/day) 
Seneca Army Depot Ip la Is lw 

SEAD-63 
Deer Mouse (3> 0.020 3 1 0.00216 0.00216 0.000088 --
Short-tailed Shrew (3) 0.015 3 1 0.00048 0.00852 0.00330 
American Robin (3> 0.077 3 0.583 0.03658 0.04656 0.00965 0.0106 
Mourning Dove (3> 0.157 2 0.1204 0.00931 0.00164 0.00125 

(1) Trophic level : organisms are assigned to trophic levels of 1 (producer} , 2 (herbivore) , 3 (1st order ca rnivore}, and 4 (top 
carnivore) within the food web. 

(2) Foraging factor: adjustment factor (from 0 to 1) based upon an organism's total time of exposure to unit-based contaminants. 
Foraging factor in..cludes cons ideration of foraging range and period of occupancy in an area. If the foraging range is smaller 
than the identified size of the SEAD (~ 3.44 acres} , a factor of 1 is applied. If the species is only present in an area during 
part of the year a seasonal occupancy factor is applied. Based on information provided in Wildlife Exposure Factors 
Handbook US EPA 1993 and 1997. 
Deer Mouse is a year round resident; Home range = less than 1 acre 
Deer Mouse SFF = (3.44 acre/ 1 acre home range mouse) or 1 x (12 months/ 12 months/year) = 1.0 
Short-tailed shrew is a year round resident; Home range = less than 1 acre 
Deer Mouse SFF = (3.44 acre / 1 acre home range mouse) or 1 x ( 12 months/ 12 months/year) = 1. 0 
American Robin in New York mid-April through early November (7 months); Home range = 1.1 acres. SFF = 1 x 7/12 = .583 
American Robin SFF = (3.44 acre / 1 acre home range robin) or 1 x (7 months/ 12 months/year) = 0.583 
Mourning Dove in New York all year (12 months); Home range= 28.6 acres 
Mourning Dove SFF = (3.44 acre / 28.6 acre home range dove) X (12 months /12 months)= 0.1204 

(3) Deer Mouse body weight and plant matter, animal matter, and surface water ingestion rates from Wildlife Exposure Factors 
Handbook USEPA 1993 and USEPA 1997; soil intake rate based on Beyer et al. (1994) . 

--

Short-tail Shrew body weight and plant matter, animal matter, and surface water ingestion rates from Wildlife Exposure Factors 
Handbook USEPA 1993 and USEPA 1997. 

American Robin body weight and plant matter, animal matter, and surface water ingestion rates from Wildlife Exposure 
Factors Handbook USEPA 1993 and USEPA 1997; soil intake rate (I.e., 10.4%) based on American woodcock in Beyer et al. (1994) . 
Mourning Dove body weight and plant matter and animal matter ingestion rates based on northern bobwhite in US EPA 

(1998); soil intake rate (i.e. , 10.4%) based on American woodcock in Beyer et al. (1994). 
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Bioconcentrat ion is a component of bioaccumul ation, account ing on ly for the process of uptake 

from the surrounding medium (usua lly water). lt is quanti fied by the ca lculat ion of a 

bioconcentrat ion facto r (BCF) . Both BAFs and BCFs are proporiiona li ty constants re lat in g the 

concentration of a contaminant in the ti ssues of an organism to the concentrati on in the 

surrounding environment (Amdur et a l. , 199 1; EPA, 1989) . 

Bioaccumulation and bioconcentration may be a s ignificant component of exposure to COPCs 

fo r the terrestri a l receptors. For the spec ies considered in thi s ERA ( i.e. , deer mouse, shori -tail ed 

shrew, A merican robin , and mourning di ve), bioaccumul ati on was eva luated by means of 

contaminant- specific so il-to-pl ant uptake fac tors and BAFs. The so il -to-pl ant uptake factors 

were obta ined from NRC ( 1992) fo r meta ls and fo r organic compound s by us ing a regress ion 

equati on from Trav is and Arm s ( 1988). The latter is based on the contaminant-specific 

octano l/water part ition coeffic ient ( log K0 w) - BAFs were obta ined fro m the scienti fic literature. 

Factors refl ecting accumul ation of COPCs in eari hworm s were preferentia ll y se lected, based on 

the feedin g habits of the deer mouse, shrew and robin . Table F-12 shows va lues fo r so il -to

p lant uptake factors and BAFs. 

F.6.3.4 Effects Assessment 

The effects assessment defi nes and eva luates the potentia l eco log ica l response to eco logica l 

CO PCs in term s of th e se lected assessment and measurement endpo ints. The effects assessment 

fo r so il exposure inc ludes the derivation of tox ic ity reference va lues (TR Vs) that are the bas is of 

the compari son. Section F.6.4 uses the results of the tox ic ity assessment to identi fy eco logica l 

COCs and character ize eco logica l risk. 

For so il , the methodology fo r assess ing the potenti ally toxic effects of COPCs was based on the 

der ivati on of a TRY fo r each COPC. The TRVs were derived to represent reasonable estim ates 

of the constituent concentrations that, if exceeded, may produce tox ic ity effects in eco logica l 

receptors exposed to so il. Idea lly, TRY va lues would be based on s ite-spec ific tox ic ity data. 

However, in the absence of s ite-spec ific data, tox ic ity data fro m the li terature were used by 

establi sh ing data se lection cri te ri a such that TRVs would be as re levant as poss ibl e to assessment 

endpoints for thi s s ite. Furi herm ore, the conservativeness of the TR Vs was re info rced by using 

the lowest ava ilable, appropri ate toxicity 1values and modi fy ing them by uncertainty factors w hen 

necessary. The derivati on of TRVs fo r so il is shown in Table F-13 fo r mamm als and Table F-

14 for birds. 

The tox ic ity benchm arks used as effects th resholds fo r the eva luation of the assessment endpo in t 

(ma intenance of hea lthy populat ions of sma ll mammals) are based on NOAELs fo r test 

organism s (Sample et a l. , 1996). The NOAEL (no observed adverse effect leve l) is the highest 
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Ta ble F- 12 

ENVIRONMENTAL FATE AND TRANSPORT PROPERTIES 
FOR CHEMICALS OF POTENTIAL CONCERN 

Action Memorand um/EE/CA - SEAD-63 

Seneca Army Depot Activity 

So il to Plan t Transfer Facto rs (STP) Trophic Level 2 BA F (invertebrates) 

Cons tituent logKow 1' 1 STP121 I Source BAF 

Volatile Organics 
Acetone -0 .24 5.33E+01 Travis & Arms 1988 3.90E-01 
Benzene 2.11 2.34E+00 Travis & Arms 1988 2.45E+01 

Methyl ethyl ketone 0.26 2.74E+01 Travis & Arms 1988 9.60E-01 
Toluene 2.5 1.39E+00 Travis & Arms 1988 7.24E+01 
Total Xylenes 3.18 5.62E-01 Travis & Arms 1988 6.00E+00 

Semivolatile Organics 
Benzo(a)anthracene 5.9 1.51E-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(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 3.68E-01 

Fluoranthene 5.22 3.72E-02 Travis & Arms 1988 7.92E-01 
Fluorene 4.12 1.61E-01 Travis & Arms 1988 3.42E-01 
lndeno(1 .2.3-cd)pyrene 7.7 1.37E-03 Travis & Arms 1988 4.19E-01 
2-Methylnaphthalene 4.11 1.63E-01 Travis & Arms 1988 3.42E-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 

Semi-volatiles 
bis(2-Ethylhexyl)phthalate 4.2 5.10E-03 USEPA 1994 1.20E+01 
Butylbenzylphthalale 4.78 5.60E-02 Calculated 1.00E+00 
Carbazole 1 1.00E+00 Default 1.15E+02 
Dibenzofuran 4.17 1.51E-01 Travis & Arms 1988 1.00E+00 
Diethyl phthalate 3 7.14E-01 Travis & Arms 1988 1.17E+00 
Oi-n-butylphthalate 4.31 1.25E-01 Travi s & Arms 1988 1.25E+00 

Di-n-octylphthalate 9.2 1.60E-04 USEPA 1994 4.90E+03 
Phenol 1.48 5.40E+00 Travis & Arms 1988 1.00E+00 

Pesticides 
4,4'-000 5.99 1.34E-02 Travis & Arms 1988 1.00E-01 
4.4'-DDE 5.766 1.80E-02 Travis & Arms 1988 2.50E-02 
4,4'-DDT 5.9 1.00E-02 USEPA 1994 1.00E-01 
Endosulfan I 3.55 3.44E-01 Travis & Arms 1988 2.50E-01 
Endosulfan sulfate 3.66 2.97E-01 Travis & Arms 1988 2.50E-01 
Endnn ketone 5.06 2.20E-02 USEPA 1995 1.80E-01 

Meta ls 
Cadmium NA 5.50E-01 NRG 1992 2.15E-02 
Sodium NA 1.00E+00 Default 1.00E+00 

Notes. 
(1) Loganthm1c value of octonol-waler part11ion coe fficient LogKow source· Montgomery. J H and L M Welkom. Groundwater Chemicals Desk Reference . 1989 

(2) Soil to plant uptake factor For organic chemicals without reported STP values, the STP wa s eslimated from the Kow as follows· 

togSTP = 1.588 • 0.578 x logKow (Travis and Arms 1988) 

{3) This table includes STP and BAF fa ctor mlormallon available from Parsons ES-Tampa current da1abase (8/99). 

(4) BAF = BioaccumulallOn faclor 

(5) For c11em1cals without reponed STP or BAF values . surrog ate or default values w ere assigned based on best profess ional judgement 

0 

ROD_713 XLS\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 
Beyer 1990 
Beyer 1990 
Beyer 1990 
Beyer 1990 
Beyer 1990 
Beyer 1990 
Beyer 1990 
Beyer 1990 (BAP as surrogate) 
Beyer 1990 (BAP as surrogate) 
Beyer 1990 
Beyer 1990 

USEPA 1994 
Default 
AQUIRE 1997 
Default 
AQUIRE 1997 
USEPA 1994 (BEHP as surrogate) 
USEPA 1994 
Default 

USEPA 1994 (DDT as surrogate) 
Menzie et al., 1992 
USEPA 1994 
Menzie et al., 1992 
Menzie et al. , 1992 
USEPA 1994 (endrin as surrogate) 

Ash and Lee . 1980 
Default 
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Test 
Constituent Organism 

Volatile Organics 
Acetone rat 

Benzene mouse 

Methyl ethyl ketone rat 

Toluene mouse 

Total Xylenes mouse 

PAHs 
Benzo(a)anthracene mouse 

Benzo(a)pyrene mouse 

Benzo(b )fluoranthene mouse 

Benzo(k)fluoranthene mouse 

Chrysene mouse 

Dibenz(a,h)anthracene mouse 

Fluoranthene mouse 

Fluorene mouse 

lndeno(1,2,3-cd)pyrene mouse 

2-Methylnaphthalene mouse 

Naphthalene mouse 

Phenanthrene mouse 

ROD_71 3 XLSINOAEL 

Table F-13 
NOAEL TOXICITY REFERENCE VALUES - MAMMALS 

Decision Document - Mini Risk Assessment 

Seneca Army Depot Activity 

Effect Dose 
End point/Du ration/Effect Source (mg/kg/day) 

NOAEL, gavage, 90-day, liver and kidney Sample et al. 1996 100 
damage 
LOAEL, oral gavage, days 6-12 gestation crit . Sample et al. 1996 263.6 
lifestage, reproduction 
NOAEL, water, 2 generations, reproduction Sample et al. 1996 1771 

LOAEL, gavage, day 6-12 gestation crit . Sample et al. 1996 260 
lifestage, reproduction 
NOAEL, gavage, day 6-15 gestation crit. Sample et al. 1996 2.1 
lifestage, reproduction 

LOAEL, oral intubation, gestation days 7-16 Sample et al. 1996 10 
crit. lifestage, reproduction (benzo(a)pyrene 
used as surrogate) 
LOAEL, oral intubation, gestation days 7-16 Sample et al. 1996 10 
crit . lifestage, reproduction 
LOAEL, oral intubation, gestation days 7-16 Sample et al. 1996 10 
crit. lifestage, reproduction (benzo(a)pyrene 
used as surrogate) 
LOAEL, oral intubation, gestation days 7-16 Sample et al. 1996 10 
crit. lifestage, reproduction (benzo(a)pyrene 
used as surrogate) 
LOAEL, oral intubation, gestation days 7-16 Sample et al. 1996 10 
crit. lifestage, reproduction (benzo(a)pyrene 
used as surrogate) 
LOAEL, oral intubation, gestation days 7-16 Sample et al. 1996 10 
crit. lifestage, reproduction (benzo(a)pyrene 
used as surrogate) 
LOAEL, oral gavage, 13 wks., hepatic effects ATSDR 1995 125 

LOAEL, oral gavage, 13 wks., hepatic effects ATSDR 1995 125 

LOAEL, oral intubation , gestation days 7-16 Sample et al. 1996 10 
crit . lifestage, reproduction (benzo(a)pyrene 
used as surrogate) 
LOAEL, diet, 81 wks., respitory (naphthalene ATSDR 1995 71 .6 
used as surrogate) 
LOAEL, diet, 81 wks., respitory ATSDR 1995 71 .6 
LOAEL, oral intubation, gestation days 7-16 Sample et al. 1996 10 
crit. lifestage, reproduction (benzo(a)pyrene 
used as surrogate) 

Endpoint Study Total TRv<2l 
cF<1l Duration cF<1l CF'1l (mg/kg/day) 

1 10 10 10 

10 1 10 26.36 

10 1 10 177.1 

10 1 10 26 

1 1 1 2.1 

10 1 10 1 

10 1 10 1 

10 1 10 1 

10 1 10 1 

10 1 10 1 

10 1 10 1 

10 10 100 1.25 

10 10 100 1.25 

10 1 10 1 

10 1 10 7.16 

10 1 10 7.16 
10 1 10 1 
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Test 

Table F-13 
NOAEL TOXICITY REFERENCE VALUES - MAMMALS 

Decision Document - Mini Risk Assessment 

Seneca Army Depot Activity 

Effect Dose Endpoint Study Total TRv<2l 
Constituent Organism Endpoint/Duration/Effect Source (mg/kg/day) cF<1l Duration CF(1l CF(1l (mg/kg/day) 

Pyrene mouse LOAEL, oral intubation, gestation days 7-16 Sample et al. 1996 
crit. lifestage, reproduction (benzo(a)pyrene 
used as surrogate) 

Semi-volatiles 
bis(2-ethylhexyl)phthalate mouse NOAEL, diet, 105 days cri t. lifestage, Sample et al. 1996 

reproduction 
rat NOA EL, diet, 6 months, reproduction , liver IRIS, 1999 

Butlybenzylphthalate weight, blood chemistry 
Carbazole rat LD50, oral 
Dibenzofuran mammal No data available 
Diethylphthalate mouse NOAEL, diet, 105 day crit. lifestage, Sample et al. 1996 

reproduction 
Di-n-butylphthalate mouse NOAEL, diet, 105 days crit. lifestage, Sample et al. 1996 

reproduction 
Di-n-octylphthalate mouse .. NOAEL, diet, 105 days crit . lifestage, Sample et al. 1996 

reproduction (BEHP as surrogate) 
Phenol No data available 
Pesticides/PCBs 
4,4'-DDD rat NOAEL, diet, 2 year crit. lifestage, reproduction Sample et al. 1996 

(DDT used as surrogate) 
4,4'-DDE rat NOAEL, diet, 2 year crit. lifestage, reproduction Sample et al. 1996 

(DDT used as surrogate) 
4,4'-DDT rat NOAEL, diet, 2 year crit. lifestage, reproduction Sample et al. 1996 

Endosulfan I mouse NOAEL, diet, 78-week, renal effects ATSDR, 1990e 
Endosulfan sulfate mouse Used endosulfan as surrogate 
Endrin ketone mouse LOAEL, diet, 120-day, reproduction (Endrin) 

Metals 
Cadmium rat NOAEL, gavage, 6 weeks mating and Sample et al. 1996 

gestation crit . lifestage, reproduction 
Sodium No data available 

Notes: 
(1) CF = conversion factor. Conversion factors - endpoint (non-NOAEL = 10) and study duration (non-chronic = 10) 
(2) The toxicity reference value was derived by dividing the effect dose by the total conversion factor . 
(3) This table includes TRV factor information available from Parsons ES-Tampa current database (8/99) . 

10 10 1 10 

18.33 1 1 1 

159 1 1 1 

500 10 10 100 
--

4583 1 1 1 

550 1 1 1 

18.33 1 1 1 

--

0.8 1 1 1 

0.8 1 1 1 

0.8 1 1 1 

0.5 1 1 1 
2.5 10 1 10 

0.92 10 1 10 

1 1 1 1 

--

(4) V = Volatile (MW<200, H>1 E-05) ; SV = Semi-Volatile; PAH = Polynuclear Aromatic Hydrocarbon ; PES = Pesticide; PCB= Polychlorinated Biphenyl; ING= Inorganic 

(5) Mammals: acute= <90days, subchronic = 90days - 1 yr, chronic= >1 yr. Birds: acute= <18days, subchronic = 18days - 1 0wks, chronic= >1 0wks. Source: Sample et al. 1996 
If the study is during a critical life stage (gestation or development), the study may be considered a chronic exposure. 

(6) The product of the appropriate uncertainty factors from each uncertainty category becomes the total uncertainty factor applied to develop the constituent-specific TRV. 

1 

18.33 

159 

5 
no data 
4583 

550 

18.33 

no data 

0.8 

0.8 

0.8 

0.5 
0.25 

0.092 

1 

no data 
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Consti tuent Test Organism 

\"olatilcs 
-· 

J\1..:1..:tonc Japm1csc quail 

13cnzcnc 

Methyl ethyl ketone 

Toluene 

Tota l Xylenes Japanese quail 

--
PAIis 
lknzo(a)anthracene mall ard 

Renzo( a )pyrene mall ard 

Benzo(b)lluornnthcne ma ll ard 

Bcnzo(k)lluoranthene mallard 

Chryscnc mallard 

Dibcnz(a.h)anthracenc mallard 

f' luoranthene mall ard 

Fluorene mallard 

I ndeno( 1.2.3-cd)pyrcne mallard 

2-Methylnaphthalene mallard 

Naphthalene mallard 

Phenanthrene mall ard 

Pyrcnc mallard 

S('mi-volatilcs -----
Bis(2-cthylhc~-yl)phthalate ringed dove 

Butyibenzylphthalate 

Carhazoic 

D ibenzofuran red-winged 

blackbird 

ringed dove 

Diethyl phthal ate 

(2i-n-but ylphthalate ringed dove 
-

Di-n-octylphthalate ringed dow 

Phenol 

s6, b ird l .,e ls / NO/\EI. 

TABLE F-1~ 
NOA EL Toxicity Reference Values - Soil Receptors (Birds) 

SEAD 63 
Seneca Army Depot Activit)' 

Emlpnint/Durati,m/Em~ct Source 

-- ---- ----- --
NOAEI ,. 14-day old. di et. 5 days. surviva l Hill :111d Camardcsc 

1986 -- -· - ·--- -- - - --- -
No data avai lable ---- --· 
No data ava ilable 

----·· - ---- -
No data ava ilable 

-·--· --------
NOAEI .. 14-day old chicks. di et. 5 days. survival 1-1 i II and Camardcsc 

1986 

LOAEL. diet. 7 months. physiological (mixed PAI-ls used as surrogate) Eisler 1987 -------
LOAEL. diet. 7 months. physiolog ica l (mixed PAI-ls used as surrogate) Eisler 1987 

LOAEL. diet. 7 months. physiologica l (mixed PAI-ls used as surrogate) Eisler 1987 

LOAEL. diet. 7 months. physiological (mixed PAI-ls used".: surrogate) Eisler 1987 ---
LOAEL. diet. 7 months. physiological (mi xed PAI Is used as surrogate~ Eisler 1987 

LOAEL. diet, 7 months, physiological (mixed PAI-ls used as stl!Togate) Eisler 1987 

LOAEL. diet, 7 months, physiologica l (mixed PAI-ls used as su1rngate) Eisler 1987 

LOAEI .. di et, 7 months. physiological (mixed PAI Is used as sum>gat e) Eisler 1987 

LOAEL. di et, 7 months. physiologica l (mixed PAI-ls used as surrogate) Eisler 1987 

LOAEL. diet. 7 months, physiological (mixed P/\Hs used as surrogate) E isler 1987 

LOAEL diet 7 months. phys iologica l (mixed PAI-ls used as surrogate) Eisler 1987 

LOAEL, di et. 7 months, physiologica l (mi xed PAI-ls used as surrogate) Eisler 1987 

LOAEI .. di et. 7 months. physiologica l (mixed PAI-ls used as surrogate) Eisler 1987 

NOAEL. diet. .J wks. crit._lifesta ge. reproducti on Sampl e ct al. 1996 

No data ava il ab le 

No data avail able 

LCSO. diet, I 8 hours. surv ival Scha fe r ct al. 1983. 

NOAEL. di et. 4 wks. crit. lifcstagc. reproduction (d i-n-hutyl-phthalate used Sample et al. 1996 

as sutTogate) 

Effect Dose Endpoint 

(mg/kg/day) CF1 

--- -
6. 101c 1 o:; I 

--

- ·--
··---

3.oGr.+o:, I 

- -

2. XSE ➔ 02 10 --------· 
2. XSE I 02 10 --
2.85EH12 IO 

2. 85 E+02 10 1--·-----
2. XSF.+02 10 

2.85E+02 10 

2.85 1': I 02 10 -
2. 85E Hl2 10 

2.85 F 11)2 10 

2.85E+02 10 

2.85E Hl2 10 

2.8 5E I 02 10 

2. 85E I 02 IO 

1. l llF 11)() I 
- --

2. 18EHl l 10 

- -
1. IO F-: -0 1 I 

NO/\EL. diet. .J wks. cril. li fcstage. reproducti on Sampl e et al. I 9~ 1.l OE-01 I 

NO/\EL, diet. 4 wks. crit. li fes lage. rcproduclion (D i-n-hutylphthalatc as Sampl e ct al. 1996 1. l llF-:-0 1 I 

surrogate) 

No data ava il able 

SEAD 63 RI 

Study 
Duration Total 

CF1 CF1 

10 I ll 

10 10 

I 10 

I 10 

I 10 

I 10 

I IO 

I 10 

I 10 

,pcndix 11 

Revision: 0 

Date: .lulv 2000 

TRV2 

(mg/kg/tlay) 

-
6. IOE 102 

- ---
- --
·- - ---

--
3 . 06E➔ 02 

--
2. 85E+Ol 

-
2. 85E+OI 

2 85E+OI 

2. XSE➔ 0 I ·-----
2. 85E➔ Il l 

2.85E➔ 0 1 

2.85E➔ 0 1 --
I 10 2. 85E+OI -
I 10 2. XSE➔ O I 

1 10 2. 85E+OI 

l 10 2.85E+OI 

I 10 2. XSE+ll l 

I IO 2.85E Hll 

10 10 I.IOE-OI 

------

10 100 2. 18E-ll1 

10 10 1. IOE-02 

10 10 1. l OE-02 

10 10 1.IllE-02 



Constituent 

.resticid cs 
•1.4'-DDD 

-1.-1'-DDE 

4.-1'-DDT 
r-: 11dosul fan I 

Endosulfon sulfate 

Test Org,mism 

TA BLE F-14 
NOA EL Toxicity Rcfcrem:c Values - Soil Receptors ( Birds) 

SEA D 63 
Seneca Anny Depot Activity 

Endpoint/Dura tion/ Effrct Sour·cc 
Effect Dose 

(mg/kg/day) 

Japanese quai l NOAEL. diet. IO week. reproducli ~n (DD.:!:uscd as.sun-::_gal:2.____ ___ _ Samp~ ct :i i. 199ji - 1-~ E-ll l 

Japanese quai l NOAF I .. diet. 12 wks. reproduction. liver effects _ _ _ ____ __ Sample cl a l. I 996 __ 5.601-:-0 1 

Japanese quail NOAE I,, diel. I ll week, reproduc_0~1___ ___________ _ Samp_!e :!i 199..0_ 5.6llE-ll 1 

grny partridge NOAE I ,. d iet. -1 wks cril. lilcstagc. reproducti on (e11dosu lfo 11 :is stin-ogatc) Sampl e ct al. 1996 I. ill lie I Il l 

End point 

CF' 

I 

I 

1 

1 

I 

SEAD 63 RI, 11cndix H 

Revision: 0 

Date: .l ulv 2000 

Study 
Duration 

CF' 

JO 

10 

I ll 

10 

I 

Total 

CF' 

111 ---
Ill --
10 

I ll 

TRV2 

(mg/kg/day) 

5.G0J•:-02 

5.60E-ll2 --- --· 
5.60[-02 

--··---, 
1 .00[➔ 00 

!,'fay partridge INOAEL. diet. 4 wks cril. lifcstagc. rcprod11cl io11 (c11dosulfo11 as surrogate) 
1------- - --1------t------t-----+-----i--

I Sample cl al. 1996 1.00EI 0 I 1 I ll 

F~:_i!'._k~t~c I mall ard INOA EI ,. dicl. >200 days. c1~:_!ifcs~~-rcprod uclio11 (cndr i11 as sun-~galc) - ~ mp~c :! a l. 19')~L '.:!1.IIE-0 I ~-----'-----L--

Ill ~ 1.00[HlO -

I 1 I 3.00E-11 1 
- __ , ·-------

j\ lctals 
Cadmium 

Sodium 

I CF =--= conversion factor. 

ma ll :ird NOAEL. d iet. 90 days, rcp,:_ocluct ion 

No data avai lable -

.. 
2 The toxic it y reference value was deri ved by dividing the effect dose hy thc total conversion factor. 

s63 hircl I .x is / NOAEI , 

1 

I 
- J Sa!_11rIZ ~•~ 192 45~~ 0 I t _I - 1-- ~-1 _ 1.:_45E+~ 



SEN EC A - SEA D-63 FI NAL EE/CA 

exposure concentration at which no harmfu l effects were observed. Use of the NOAEL as the 

tox icity benchm ark is more conservative than use of the LOA EL ( lowest observed adverse effect 

leve l). Exposure of receptors to the LOAEL has been predicted to translate into less th an 20 

percent reducti on in population size (S uter et a l. , I 994) or Lowest Observed Effects 

Concentrati ons. 

For the terrestria l receptor, the order of taxonomic preference when choos in g TRVs was data 

from studies using (I) nati ve small mamm al spec ies potenti a ll y present at the s ite, or (2) proxy 

spec ies, such as comm only studied laboratory spec ies . The preferred tox ic ity test endpo int was 

th e NOAEL fro m an appropri ate chroni c study fo r non-letha l or reproducti ve effects. When 

NOAEL va lues were not ava il abl e, LOAELs fo r were used, as ava il abl e. Va lues based on 

chroni c stu dies were preferred . Studi es were considered to prov ide chronic toxicity data if 

conducted fo r a minimu m durat ion of I year in mamm als. Studies longer than acute but shorter 

than chron ic are considered subchron ic. Studies sho11er than 90 days in mamm als were 

considered acute . Stud ies on developmenta l effects were considered chronic if conducted during 

a criti ca l gestation peri od. 

The tox ic ity va lues se lected by thi s approach were modi fied through the applicat ion of 

unce11a inty fac tors, as applicabl e, to derive a TRY fo r each COPC. The TRYs represent 

NOAELs with unce11ainty factors incorporated fo r tox ic ity informati on derived from studies 

other than chroni c studies and studies on spec ies other than the receptors se lected for thi s risk 

assessment. Where only a LOA EL was ava il able, an uncerta in ty facto r of IO was appli ed, as 

recomm ended by EPA Region II , to represent a surrogate NOAEL. In addition, where toxic ity 

information fo r a su rrogate contam inant was used, an uncer1a inty facto r of IO was app lied. 

Uncerta in ty factors were appli ed by d iv id ing the ini tia l toxic ity va lue by the product of the 

necessary uncerta inty facto rs. Unce11a inty factors are li sted in Tables F-13 and F-1 4 w ith the 

TRVs deve loped fo r sha ll ow so il /sedim ent COPCs. 

F.6.4 Risk Characterization 

Ri sk characteri zat ion in tegrates exposure(s) and effect(s) on receptors us ing hazard quot ients 

(HQs) (ratios of exposure and effect concentrat ions). The resul t ing data are used to defi ne the 

magnitude of risk fro m eco logica l COPCs at the s ite and to assess the ri sk to eco logica l 

receptors. Ri sk characterizati on uses the results of the exposure and effects assessments to 

calcul ate an HQ fo r each COPC. The HQs are based on relevant measurement endpoints and are 

indicative of the CO PC's potentia l to pose eco logica l ri sk to receptors. Any CO PCs fo r a g iven 

exposure gro up and medium that were ident ified as li ke ly to pose s igni ficant risk to receptors 

based on the ir HQs were c lass ified as eco log ica l chemica ls of concern (COCs) . Ri sk assessment 

re lated uncerta int ies are a lso ana lyzed and di scussed. 

October 200 I 
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Estim at ion of a COPC ' s potent ia l to pose s igni fica nt risk to receptors is based on the magnitude 

of th e HQ va lue ca lcul ated fo r each consti tuent, as we ll as oth er factors such as the 

bi oaccumul at ion/biomagnification potenti al, mechanism of tox1c1ty, phys icochemical 

characteri stics , environm enta l fa te, and ecological re levance of each contaminant. The HQ is a 

rat io of the estimated exposure dose (fo r terrestria l receptors) of a constituent to the TRY. 

Genera lly , a hi gher ratio or quoti ent indi cates a greater like lihood of an effect. Typically, a 

quot ient of I is cons idered the thresho ld level at which effects may occur . The TRVs on w hi ch 

the HQs were based were deri ved to be conservative and representative of chronic exposures, as 

desc ribed prev ious ly in Section F.6.3.3 . 

The ca lcul ated HQs were used to assess the potentia l that tox ico logica l effects w ill occur among 

the site ·s recepto rs. The HQs were compared to HQ guide lines fo r assess in g the ri sk posed fro m 

contaminants (Menzie et a l. , 1993). These guide lines suggest that HQs less than or equa l to I 

present no probabl e ri sk ; HQs from I up to , bu t less th an, IO present a sma ll potentia l fo r 

environmenta l effects; HQs from 10 up to, but less than 100 present a s ignificant potenti al for 

eco logical effects, and HQs greater than I 00 present the h ighest potenti a l fo r expected effects. 

The like lihood that a population of deer mice or sho11-tailed shrews could be s ignificantly 

impacted by the toxico logica l effect(s) produced by a g iven COPC was a maj or factor in the 

subsequent dete rmination (in Section F.6.3.3) of whether that contaminant should be c lass ified 

as an eco log ica l COC. 

Eco logica l ri sk fro m CO PCs was characteri zed fo r potentia l future land use at the site . Ri sks 

from constituents fo und in so il availab le to te rrestri a l receptors were assessed quant itat ive ly. 

Complete exposure ca lcul ations fo r th e site are includ ed in Tables F-15 (mammal s) and F-16 
(birds). The hazard quoti ents calcul ated fo r the s ite are a lso summ ari zed in Table F-17 
(m amm als) and Table F-18 (birds). S igni fica nt fi nd ings are summarized in the sect ions be low. 

October J OO I 
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TABLE F-15 
CALCULATED SURFACE SOIL/SEDIMENT (0-2' bis) EXPOSURE - MAMMALS 

SEAD-63 
Seneca Army Depot Activity 

Constituent 

Volatiles 
Acetone 
Benzene 
Methyl ethyl ketone 
Toluene 
Total Xylenes 

PAHs 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b )fluora nthene 
Ber:izo(k)fluoranthene 
Chrysene 
Dibenz(a,h)anthracene 
Fluoranthene 
Fluorene 
lndeno(1 ,2.3-cd)pyrene 
2-Methylnaphthalene 
Naphthalene 
Phenanthrene 
Pyrene 

Semi-volatiles 
Bis(2-ethylhexyl)phthalate 
Butylbenzylphthalate 
Carbazole 
Dibenzofuran 
Diethyl phthalate 
Di-n-butylphthalate 
Di-n-octylphthalate 
Phenol 

Pesticides 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Endosulfan I 
Endosulfan sulfate 
Endrin ketone 

Metals 
Cadmium 
Sodium 

1 SP: soil-to-plant uptake factor. 
2 BAF: bioaccumulation factor. 
3 Exposure calculated as 

Max Detected 
Cone. SP1 

(mg/kg) (unitless) 

1.50E-01 5.33E+01 

2.00E-03 2.34 E+00 

3.50E-02 2.74E+01 

1.40E-02 1.39E+00 

1.40E-02 5.62E-01 

2 00E+00 1 51E-02 

2.70E+00 1.02 E+00 

3.50E+00 6.17E-03 

1.90E+00 4.25E-03 

2.20E+00 2.22E-02 

1.20E+00 8.16E-03 

4.30E+00 3.72E-02 

1.10E-01 1.61E-01 

2.50E+00 1.37 E-03 

1.40E-02 1.63E-01 

2.30E-02 4.43E-01 

1.50E+00 1.02E-01 

3.20E+00 4.43E-02 

1.80E+00 5.10E-03 

1.20E-01 5.60E-02 

4.30E-01 1.00E+00 

3.60E-02 1.51 E-01 

9.20E-02 7.14E-01 

1.20E-01 1.25E-01 

1.90E-02 1.60E-04 

9.30E-02 5.40E+00 

3.90E-03 1.34E-02 

9.20E-03 1.80E-02 

8.30E-03 1.00E-02 

7.50E-03 3.44 E-01 

5.20E-03 2.97 E-01 

9.40E-03 2.20E-02 

8.30E-01 5.50E-01 

5.78E+02 1.00E+00 

-

ED a J(Cs • SP • CF • Ip) + (Cs• BAF • la) + (Cs• Is)] • SFF / BW 

Where. ED a exposure dose 
Cs= maximum or mean concentration in soil (mg/kg) 
CF a plant dry-to-wet-weight conversion factor (0.2) for inorganics only 
SP a soil-to-plant uptake factor for vegetative matter 

BAF2 

(unitless) 

3.90E-01 

2.45E+01 

9.60E-01 

7.24E+01 

6.00E+00 

1.25E-01 

4.50E+00 

3.20E-01 

2.53E-01 

1.75E-01 

3.68E-01 

7.92E-01 

3.42E-01 

4.19E-01 

3.42E-01 

3.42E-01 

1.22E-01 

9.20E-02 

1.20E+01 

1.00E+00 

1.15E+02 . 
1.00E+00 

1.17E+00 

1.25E+00 

4.90E+03 

1.00E+00 

1.00E-01 

2.50E-02 

1.00E-01 

2.50E-01 

2.50E-01 

1.80E-01 

2.15E-02 

1.00E+00 

Ip a plant-matter intake rate; Mouse a 0.00216 kg/day. Shrew a 0.000477 kg /day. 
BAF a invertebrate bioaccumulation factor (unitless) 
la a animal-matter intake rate; Mouse a 0.00216 kg/day. Shrew a 0.008523 kg/day. 
Is a incidental soil intake rate ; Mouse a 0.000088 kg/day. Shrew a O kg/day. 
SFF a site foraging factor a 1 
BW a body weight; Mouse a 0.02 kg . Shrew a 0.015 kg 

Deer Mouse Max Shrew Max 

Exposure3 Exposure3 

(mg/kg/day) (mg/kg/day) 

8.70E-01 2.87E-01 

5.81 E-03 2.80E-02 

1.0?E-01 4.96E-02 

1.12E-01 5.77E-01 

9.98 E-03 4.8~~-02 

--
3.91 E-02 1.43E-01 

1.62E+00 6.99E+00 

1.39E-01 6.37 E-01 

6.11E-02 2.73E-01 

5.65E-02 2.20E-01 

5.40E-02 2.51E-01 

4.04E-01 1.94E+00 

6.46E-03 2.19E-02 

1.25E-01 5.95E-01 

8.25E-04 2.79E-03 

2.05E-03 4.79E-03 

4.29E-02 1.09E-01 

6.12E-02 1.72_~-01 

--
2.34 E+00 1.23E+01 

1.42E-02 6.84E-02 

5.39E+00 2.81E+01 

4.63E-03 2.06E-02 

1.91 E-02 6.33E-02 

1.83E-02 8.57E-02 

1.01E+01 5.29E+01 

6.47E-02 6 88_~-02 

--

6.49E-05 2.23E-04 

8.32E-05 1.36E-04 

1.35E-04 4.74 E-04 

5.14E-04 1.15E-03 

3.30E-04 7.88E-04 

2.46E-04 9.68E-04 --
--

1.54E-0?. 1.30E-02 

7.75E+01 3.32E+02 



TABLE F-16 
CA LLICU LATED SURFACE SOIL/SEDIMENT (0-2' bis) EXPOSURE - BIRDS 

SEAD 63 
Seneca Army Depot Activity 

Constituent 

Volatiles 
Acetone 
Benzene 
Methyl ethyl ketone 
Toluene 
Tota l Xylenes 

PAI-ls 
Benzo(a)anth racene 
Benzo(a)pyrene 
Benzo(b )fluoranthene 
Benzo(k)fluoranthene 
Chrysene 
Dibenz( a.h )anth racene 
Fl uoranthene 
Fluorene 
Indeno( 1.2.3-cd)pyrene 
2-Methylnaphtha lene 

Naphthalene 
Phenanthrene 
Pyrene 

Semi-vo latiles 
B is(2 -eth y I hexy I )ph th al ate 
Butylbenzy lphthalate 
Carbazole 
Dibenzofuran 
Diethyl phthal ate 
Di-n-butylphthalate 
Di-n-octy lph tha late 
Phenol 

Pesticides 
4.4'-DDD 
4.4'-DDE 
4.4'-DDT 
Endosulfan I 
Endosulfan sulfate 
Endrin ketone 

!Metals 
Cadmium 
Sod ium 

I SP. soil-to-plant uptake fac tor. 
2 BAF. bioaccumulati on factor. 

3 Exposure calculated as 

Max Detected SP1 

Cone. (mg/kg) (unitlcss) 

I.S0E-01 5.33E+0 I 
2.00E-03 2.34E+00 
3.S0E-02 2.74E+0 I 
I .40E-02 IJ9E+00 
l.40E-02 5.62E-0 I 

2.00E+00 1.5 1 E-02 
2.70E+00 I .02E+00 
3.50E+00 6.17E-03 
1.90E 00 4.25E-03 
2.20E+00 2.22E-02 
1.20E+00 8 16E-03 
-U 0E+00 3.72E-02 
I.I 0E-01 l .61E-0I 
2.50E+00 l.37E-03 
l.40E-02 l.63E-0 I 

2.30E-02 4.43E-0 1 
I .50E+00 l.02E-0I 
3.20E+00 4.43E-02 

1.80E+00 5. I0E-03 
l.20E-0I 5.60E-02 
4.30E-0I I .00E+00 
3.60E-02 l. 51E-0I 
9.20E-02 7.14E-0 I 
l .20E-01 l.25E-0 I 
1.90E-02 I .60E-04 
9.30E-02 5 40E+00 

3.90E-03 l .3-IE-02 
9.20E-03 I .S0E-02 
8.30E-03 1.00E-02 
7.50E-03 3 44E-01 
5.20E-03 2.97E-0 I 
9.40E-03 2.20E-02 

8.30E-0 I 5.50E-0 I 
5.78E+02 I 00E+00 

ED = [(Cs• SP' CF ' Ip) + (Cs• BAF' la) + (Cs ' ls)) ' SFF I BW 
\Vherc, ED = exposure dose 

Cs = maxi mum or mean concentration in soil (mg/kg) 
CF = plant dry-1 0-wet-weight conversion factor (0.2) fo r inorganics only 
SP = soil -to-plant uptake factor for , ·cgetnti\'C matter 
Ip = pl ant-matter intake rate: Robin = 0.0366 kg/dav. Dove = 0.0093 1 kg/day. 
BAF = in vencbrate bioaccumula1ion factor (unitl ess) 

BAF2 

(unitless) 

3.90E-01 
2.45E+0 I 
960E-0 1 
7.24E+0I 
600E+00 

l.25E-0I 
4.50E+00 
3.20E-0 1 
2.53E-0I 
l.75E-0 I 
3.68E-0 I 
7.92E-0 I 
3.42E-0 I 
4.19E-01 
3.42E-01 

3.42E-0 I 
l.22E-0 I 
9.20E-02 

1.20E+0 I 
I.00E+00 
I. I 5E+02 
1.00E+00 
l.17E+02 
l.25E-01 

4.90E+03 
I.00E+00 

1.00E-0 1 
2.50E-02 
1.00E-0 1 
2.S0E-0 I 
2.50E-0 I 
I.S0E-0 1 

2.1 SE-02 
1.00E+00 

la = animal-matter intake rate ; Robin = 0.0466 kg/day. Do,·e = 0.00 I 64 kg /day. 

ls = incidental soi l intake rate: Robin = 0.00965 kg/day. Dove = 0.00 I 25 kg/day. 
SFF = Robin = 0.583. Do,·e = 0. 120 
B\I' = body weight : Robin = 0.077 kg. DoH = 0. 157 kg 

s63 bird I .xi s / ss 

Robin Max 

Ex posure 3 

(mg/kg/day) 

2.25E+00 
1.87E-02 
2.80E-0 1 
3.64E-0 1 
3.28E-02 

2.43E-01 
5.24E+00 
6.56E-0 I 
3. I0E-0 1 
3. I0E-0 1 
2 46E-01 
1.56E+00 
2.62E-02 
5.53E-0 I 
3.34E-03 

7.27E-03 
2.17E-0 I 
3.77E-0 I 

7.75E+00 
5.29E-02 
1.76E+0 I 
1.68E-02 
3.82E+00 
1.82E-02 
3.28E+0 I 

l .7~~-0 1 

4.37E-04 
7.99E-04 
9.22E-04 
1 92E-03 
I .27E-03 
I .34E-03 

9.22E-02 
2.78E+02 

Dove Max 

Ex posure 3 

(mg/kg/day) 

5.83E-02 
I I0E-04 
7. ISE-03 
1.52E-03 
2.66E-04 

l. 53E-02 
5.S0E-02 
2.75E-02 
l.47E-02 
UI E-02 
9.51 E-03 
3. 73E-02 
9.88E-04 
1.98E-02 
1.26E-04 

2.53E-04 
I .24E-02 
2.5 1 E-02 

4 06E-02 
I .09E-03 
6.86E-02 
3.S0E-04 
l.47E-02 
I0I E-03 
I I 7E-01 
4 3~~-03 

2.97E-05 
6.96E-05 
6.31 E-05 
7.63E-05 
5.1 IE-05 
7.32E-05 

6.82E-03 
5.83E+00 



TABLE F-17 
CALCULATED SURFACE SOIL/SEDIMENT HAZARD QUOTIENTS - MAMMALS 

SEAD-63 
Seneca Army Depot Activity 

Deer Mouse Short-tailed Shrew 
Exposure Exposure Toxicity Reference Deer Mouse 

Constituent (mg/kg/day) 
1 

(mg/kg/day) 
1 

Value (mg/kg/day)
2 

Hazard Quotient
3 

Volatiles 
Acetone 8.70E-0 1 2.87E-01 1.00E+01 0.09 
Benzene 5.81E-03 2.BOE-02 2.64E+01 0.00 
Methyl ethyl ketone 1.07E-01 4.96E-02 1.77E+02 0.00 
Toluene 1.12E-01 5.77E-01 2.60E+01 0.00 
Total Xylenes 9.98E-03 4.BOE-02 2.10E+OO 0.00 

PAHs 
Benzo(a)anthracene 3.91E-02 1.43E-01 1.00E+OO 0.04 
Benzo(a)pyrene 1.62E+OO 6.99E+OO 1.00E+OO 1.62 
Benzo(b)fluoranthene 1.39E-01 6.37E-01 1.00E+OO 0.14 
Benzo(k)fluoranthene 6.11E-02 2.73E-01 1.00E+OO 0.06 
Chrysene 5.65E-02 2.20E-01 1.00E+OO 0.06 
Dibenz(a ,h)anthracene 5.40E-02 2.51E-01 1.00E+OO 0.05 
Fluoranthene 4.04E-01 1.94E+OO 1.25E+OO 0.32 
Fluorene 6.46E-03 2.19E-02 1.25E+OO 0.01 
lndeno(1 ,2,3-cd)pyrene 1.25E-01 5.95E-01 1.00E+OO 0.12 
2-Methylnaphthalene 8.25E-04 2.79E-03 7.16E+OO 0.00 
Naphthalene 2.05E-03 4.79E-03 7.16E+OO 0.00 
Phenanthrene 4.29E-02 1.09E-01 1.00E+OO 0.04 
Pyrene 6.12E-02 1.72E-01 1.00E+OO 0.06 

Semi-volatiles 
Bis(2-ethylhexyl)phthalate 2.34E+OO 1.23E+01 1.83E+01 0.13 
Butylbenzylphthalate 1.42E-02 6.84E-02 1.59E+02 0.00 
Carbazole 5.39E+OO 2.81E+01 5.00E+OO 1.08 
Dibenzofuran 4.63E-03 2 06E-02 no data --
Diethyl phthalate 1.91E-02 6.33E-02 4.58E+03 0.00 
Di-n-butylphthalate 1.83E-02 8. 57E-02 5.50E+02 000 
Di-n-octylphthalate 1.01 E+01 5.29E+01 1.83E+01 0.55 
Phenol 6.47E-02 6.BBE-02 no data --

Pesticides 
4,4'-DDD 6.49E-05 2.23E-04 8.00E-01 0.00 
4,4'-DDE 8.32E-05 1.36E-04 BOOE-01 0.00 
4,4'-DDT 1.35E-04 4.74E-04 8.00E-01 0.00 
Endosulfan I 5.14E-04 1.15E-03 5.00E-01 000 
Endosulfan sulfate 3.30E-04 7.BBE-04 2.50E-01 0.00 
Endrin ketone 2.46E-04 9.68E-04 9.20E-02 0.00 

Metals 
Cadmium 1.54E-02 1.30E-()2 1.00E+OO 0.02 
Sodium 7.75E+01 3.32E+02 no data --

(1) Receptor exposure from Table 1-15. 

(2) Toxicity reference value from Table A-10. 

(3) Hazard quotient calculaled as HQ = exposure rate/ toxicity reference value 

with HQ < 1, no effects expected 

1 < HQ =< 10, small potential for effects 

10 < HQ:=< 100, potential for greater exposure to result in effects, and 

HQ > 100, highest potential for effects. 

ROD_713 XLS ss_hq 

Short-tailed Shrew 

Hazard Quotient
3 

0.03 
0.00 
0.00 
0.02 
0.02 

0.14 
6.99 
0.64 
0.27 
0.22 
0.25 
1.55 
0.02 
0.60 
0.00 
0.00 
0.11 
0.17 

0.67 
0.00 
5.62 

--
0.00 
0.00 
2.89 

--

0.00 
000 
0.00 
0.00 
0.00 
0.01 

0.01 
--



TABLE F-1 8 
CALCULATED SURFACE SOIL/SEDI 1E 'T HAZA RD QUOTI ENTS - BIRDS 

SEAD 63 
Seneca Army Depot Activity 

Robin 
Rob in Max NOAEL Tox ici ty OAEL Max 

Exposure 1 Dove Max Exposure 1 Reference Value' Hazard 

C on stituent (mg/kg/day) (mg/kg/day) (mg/kg/day) Quotient3 

Volati les 
Acetone 2.25E+00 5.83E-02 6 . I0E+02 0.00 

Benzene I .87E-02 l. l0E-04 No data --
Methyl ethyl keto ne 2.S0E-01 7. l 5E-03 No data --

Tol uene 3.64E-0 I 1.52E-03 No data --
Total Xylenes 3.28E-02 2.66E-04 3.06E+02 0 .00 

PAHs 
Benzo(a)anthrace ne 2 .43 E-0 I 1.53E-02 2.85E+0 I 0 .0 1 

Benzo( a )pyrene 5.24E+00 5.50E-02 2 .85E+0 l 0 .18 

Benzo( b )fl uo ranthene 6 .56E-0l 2 .75E-02 2 .85E+0 l 0 .02 

Benzo(k ) fl uoranthene 3. I0E-01 l .47E-02 2 .85E+0 l 0 .0 1 

C hrysene 3. I0E-01 1.7 1 E-02 2.85E+0 l 0 .0 1 

Dibenz(a. h )anth racene 2.46E-0 I 9.5 1 E-03 2.85E+0 l 0 .0 1 

Fluoranthene l.56E+00 3 73E-02 2 .85E+0 l 0 .05 

Fluorene 2.62E-02 9.SSE-04 2 .85E+0l 0 .00 

lndeno( 1.2.3-cd )pyrene 5.53E-0 l l .98E-02 2 .85E+0 l 0 .02 

2-Methyl naphthalene 3.34E-03 l .26E-04 2 .85E+0 I 0 .00 

Naphthalene 7.27E-03 2.53E-04 2 .85E+0l 0 .00 

Phenanthrene 2. 17E-0 l l .24E-02 2 .85E+0 l 0 .0 1 

Pyre ne 3.77E-0 I 2.5 1 E-02 2.85E+0 I 0 .0 1 

Semi-volatiles 
Bis(2-ethylhexy l)phthalate 7.75E+00 4.06E-02 1.I 0E-0 1 70 
Butyl benzy I phthal ate 5.29E-02 1.09E-03 No data --
Carbazo le 1.76E+0 I 6 .86E-02 No data --

Dibenzofuran I 68E-02 3.50E-04 2. ISE-01 0 .08 

Diethyl phthalate 3.82E+00 l .47E-02 1.I 0E-02 347 
Di-n- buty lphthalate l .82E-02 1.0 1 E-03 l . l0E-02 1.7 
Di-n-octy lphthalate 3.28E+0 I 1. 17E-0 l 1.I 0E-02 2984 
Phenol l.79E-01 4 39E-03 No data ----
Pesticides 
4.4 '-DDD 4.37E-04 2.97E-05 5.60E-02 0 .0 1 

4.4 '-DDE 7.99E-04 6 .96E-05 5.60E-02 0 .0 1 

4.4 '-DDT 9.22E-0-l 6 .3 1 E-05 5.60E-02 0 .02 

Endosulfan I 1.92E-03 7.63E-05 1.00E+00 0 .00 

Endosul fa n sul fa te 1.27E-03 5. l l E-05 1.00E+00 0 00 

Endri n keto ne 1.34E-03 7.32E-05 3 .00E-0 1 000 

r. tetal s 
Cadmi um 9 22E-02 6.82E-03 1.45E+00 0 .06 

Sod iu m 2.78E+02 5.83E+00 No data --

I Receptor exposure from Table H.30. • 
2 NOAEL toxi city reference value from Table H. 13. 
3 Hazard quotie111 calcul aied as HQ = exposure ra te / wxicity reference value 

BOLD : represents receptor HQ > I. 

s63 _ b ird I.xis I ss-hq 

Dove NOAEL 
Max Hazard 

Quotient3 

000 

--
--
--

0.00 

0.00 

000 

000 

0.00 

000 

0 00 

0 00 

0 .00 

000 

000 

000 

000 

0.00 

037 

--
--

000 

1.3 

0 .09 

10.7 
--

0 00 

0 .00 

0.00 

0 .00 

000 

000 

0.00 

--



SENECA - SEAD-63 FI NAL EE/CA 

Mammals 

Deer Mouse Shrew 

Coml_!ound Hazard Quotient Hazard Quotient 

Benzo(a)pyrene 1.6 7.0 
Carbazole 1.1 5.6 

Fluoranthene 0.3 1.6 
Oi-n-octy lphthalate 0.6 2.9 

The hazard quotients calculated for the mammalian species are all ascribed to limited zones of 

shallow so il /sediment contamination as they generally result due to finding elevated 

concentrations of the chemi ca ls in one or more re lated sampl es. Specifically, the hazard 

quotients calculated fo r Benzo(a)pyrene. Carbazo le, and Fluoranthene initiall y result from 

measuring elevated concentrations of each of these species (i.e. , 2,700 ug/Kg, 430 ug/Kg, and 

4,300 ug/Kg, respectively) at a single locat ion SW /SD63- I 9 . Of further note is the fact that the 

second hi ghest concentration measured in any shallow soil/sediment sample for each of these 

compounds is also collocated in a sample co llected from SW/SD63-18. Using the next hi ghest 

measured concentration for each species and repeating the hazard quotient calculation results in 

the indication that concentrations measured for one of the problematic chemicals (i.e., 

Fluoranthene) is potentially acceptable, while a reduced hazard quotient is still represented by 

the other two chemicals for the shrew. 

If the third highest measured concentrat ion is then used for the remaining two species ( i.e ., 540 

ug/ Kg for benzo(a)pyrene at SW/SD63-4 and 93 ug/kg for carbazole SW/SD63-13), the 

computed hazard quotients for the shrew are fu11her reduced to 1.4 and 1.2 , respectively for the 

shrew. Of additi ona l note, is the fact that the continuing high carbazole leve l is found in the 

location SW/SD63-4 that is downgradient of both SW/SD 63-18 and 19. The computed hazard 

quotient fo r all three chemicals and the deer mouse are all less than I. 

If the max imum concentrations measured for the benzo(a)pyrene and the carbazo le are set to the 

fourth highest concentration measured (i.e .. 200 ug/Kg and 34 ug/Kg, respectively), the 

calculated ri sk posed to the shrew is also ~liminated. 

With respect to the haza rd quotient recorded for Oi-n-octy lphthalate, thi s results due the sole 

sample in which it was detected at a concentration of 191 ug/Kg . This sample was collected at 

location SWSD63-3 , which is no11h of SEAD-63. 

October 200 I 
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SENECA - SEA D-63 FI NA L EE/CA 

Birds 

The HQs computed fo r fo ur phthalate species based on the max imum observed concentration in 

sha ll ow soil/sediment sampl es indicate that s ite contaminants represent a potential threat to the 

American Robin and/or the Mourning Dove. A summary of thi s data is presented bel ow: 

Compound American Robin Mourning Dove 
Hazard Quotient Hazard Quotient 

B is(2-ethylh exy l)phtha late 70 0.37 

Diethyl phtha late 347 1.3 

Di-n-butylphthalate 1.7 0.09 

Di-n-octylphthalate 2984 10.7 

Bis(2-ethylhexyl)phthalate was fo und in 17 of 27 sha ll ow soil/sediment sampl es co llected from 

SEAD-63. Measured concentrations ranged from a minimum of 8.3 to a maxi mum of 1,800 

ug/Kg. Based on the indices used for the determinat ion for the robin , the maximum 

concentrati on that could be measured to ensure that no risk was present fo r the robin would be 26 

ug/Kg. Seven of the 17 samples that conta ined Bis2-ethylhexy l)phthalate exhibit concentrations 

that were hi gher than this leve l. These sampl es are a ll genera lly located in the v ic inity of the 

former burial area. 

Diethyl phthalate was detected in 9 of 22 shallow so il/sedi ment samp les co ll ected fro m the area 

of SEAD-63. Measured concentrations ranged from a low of 4. 7 to a hi gh of 92 ug/Kg. A ll of 

the measured concentrations wou ld represent a potential threat to the American Robin , while any 

concentration in excess of 70 ug/Kg would suggest a potential threat to the Mourning Dove . The 

identified Diethyl phthalate is a ll located in drainage ditches that surrou nds the fo rm er burial 

area. 

Di-n-butylphthalate was detected in 7 of the 27 sha llow soil/sedi ment sampl es co ll ected from the 

area of SEAD-63. Measured concentrati ons ranged from a low of 6.5 to a h igh of 120 ug/Kg. 

The second highest concentration measured in any shallow so il /sed im ent sampl e was 19 ug/Kg. 

and at this concentration the hazard quotient calculated for the robi n wou ld drop to 0.28 . This 

suggests th at the presumed ri sk associated w ith thi s compound is restricted to a hotspot that is 

near SWSD63 - l 4 .. 

Di-n-octylphthalate was detected in 1 of the 22 sha ll ow soi l/sed im ent samples collected from the 

area of SEAD-63. The only measured concentration fo und for thi s compou nd was 19J. T his 

suggests that the apparent risk posed to both the robin and dove is assoc iated w ith a hot spot th at 

is located at SWSD63-3 , as is noted above for the mouse and shrew. 

Oc1ober 200 I 
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F.6.4.1 Uncertaint)' 

Unce11ainty 1s inherent in each step of the eco log ical risk assessment process . Major factors 

contributing to unce11ainty in thi s ri sk assessment are discussed qualitatively in the following 

sections. 

Chemicals of Potential Concern 

The sampling data may not represent the actual overall distribution of contamination at the site, 

w hich could result in underest imation or overestimation of potenti a l ri sk from identifi ed 

chemicals. However, the use of maximum concentrations provided conservative exposure 

est im ates and it is. therefore, unlike ly that the potential for deleterious leve ls of contaminants has 

been underestimated. 

Exposure Assessment 

While the potential receptor speci es se lected for the site are inev itably a limited subset of the 

total li st of species that may utili ze the s ite, the potentia l exposure of the species evaluated in thi s 

assessment is considered like ly to be representative of the nature and magnitude of the exposures 

experienced by those spec ies not discu ssed. 

Risk associated w ith intake of contaminants through the terrestrial food chain was addressed by 

mode ling food chai n transfer of chemical res idues through plants and earthworms. The degree of 

uncertainty in the results of the analys is 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 eco logica l receptors. However, thi s does not 

s ignificantly increase the unce11ainty of the estimated intakes because for most receptors, intakes 

via these routes are like ly to be minimal re lat ive to intakes v ia ingest ion. 

Toxicity Assessment 

There is uncertainty associated w ith the !RVs calculated for this ri sk characterization because 

the toxicity data were not site-specific . However, the TRVs used were conservative and were 

modified by uncertainty factors where necessary to increase the applicability of the data to the 

assessment. The HQs calculated from these conservative TRVs and maximum concentrations 

provide confidence that the ri sk assessment y ie lded reasonably conservat ive est imates of the 

potential risk of adverse ecological effects on the assessment endpoint. 

Ociobcr :?00 1 
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Each COPC was assu med to be highl y bioavailable. However, for most chemica ls in most 

media, thi s is an overestimation (Dixon et a l. , 1993) that may result in an overestim ation of the 

potential for eco logica l risk. Empirica l information on bioavailability of the COPCs was not 

available. No leachability tests in soil or sediment were conducted. No analysis for acid-volatile 

sulfide/simultaneously extracted metals was conducted as a measure of bioavailability in 

sediment. It is possible that some of the contaminants, particularly the metals, may be bound to 

soil or sediment particles and not available for uptake by receptors. This would tend to 

overest imate risk. 

The so il-to-plant uptake equat ions and the BAFs inc lude a bioavailability factor ; however, these 

data, taken from the sc ientifi c literature, are not specific to this s ite and may under- or 

overestimate exposure. For severa l metals , no quantitat ive bioavailability data could be found , 

other than an indication from the literature that the constituent does not s ignificant ly 

bioaccumulate. For these metals, a bioaccumulation factor of 1.0 was used in the exposure 

equation. This is likely to overest im ate the actua l va lue. 

The potential for toxic effects to be produced in receptor organi sms as a result of exposure to 

multiple chem ica ls in a si ngle medium or in multiple media was not evalu ated. Therefore. the 

potential toxic effects in a receptor as a result of exposure to a given medi um could be higher or 

lower than est imated, depending on toxicological interactions. Exposure of a receptor to 

multiple contami nated media is like ly to increase the risk of toxic effects. 

Risk Characterization 

The methodology, conservative assumptions , and toxicity benchmarks used in the risk esti mat ion 

portion of the risk character izat ion are expected to overestimate, rather than underestimate, the 

potential fo r COPCs to pose risk to the ecological assessment endpoi nt. Max imum 

environmental concentrat ions were used , concentrati ons were assumed to remain constant over 

time. and the tox icity benchmarks used were the NOAEL va lues ( levels where no toxic effects 

are expected) or conservat ive surrogates based on LOAEL va lues for non- letha l or reproductive 

effects appropriate for extrapo lation to effects on the assessment endpoi nt. 

F.6.4.2 Ecological Risk Summary 

COPCs in soi l were quantitatively assessed for eco logica l risk for future condit ions. These 

COPCs include contaminants esti mated to have the potential to pose adverse effects to the 

se lected assessment endpoints . Exposure to these COPCs by representati ve terrestrial receptors 

(deer mou se. American rob in , mourning dove, and short-tai led shrew) was further evaluated to 

determine if any COPCs have a hi gh like lihood of being a risk to the receptor population 

Oc1ober 200 I 
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ana lyzed for this risk assessment or the ecolog ical community that encompasses the study area. 

A hi erarchy of assessment endpoints was se lected to assess both proximate and ultim ate risks 

that might be associated w ith s ite- re lated chemicals. The prox imate assessment endpoint was 

chosen to provide protection of the population levels of vertebrate spec ies that utilize the s ites to 

a s ignificant extent and that are impo1tant as ind icators of potential effects on the health of the 

com munity. Deer mice and short-ta iled shrews represent terrestrial ve1tebrate populations at the 

sites . The American rob in and mourning dove represent avian populations that usually remain 

c lose to or on the surface of the soil and come in contact w ith it quite freque ntly. A lthough toxic 

effects that reduce this assessment endpoi nt popu lat ion or the populations they represent in the 

immediate v ic inity of the s ite are significant to the popu lat ions themselves, they are not 

necessarily s ignificant to the ultim ate, more impo1tant, assessment endpo int: the community of 

spec ies that occup ies the area surroundin g and including the site. 

lt is thi s ultimate assessment endpoint, maintenance of the hea lth and diversity of the natural 

community in the area, that is the most important ecologica l component to be protected with 

regard to this site. Therefore, any COCs estimated to pose a potential for adverse effects to 

proximate assessment endpoints would subsequent ly be evaluated with regard to the risk they 

may pose to the ultimate assessment endpo in t. 

The ecological setting of the s ite is not unique or s ign ificant. as described 111 Section F.6.2.2. 
There are no endangered , threatened. or special concern species in the vicinity that are likely to 

be dependent on or affected by the hab itat at the site . The species that inhabit the site are not 

rare in the reg ion and are not generally considered to be of special societal va lue. The habitat in 

the site appears to be relatively low in diversity and productivity. 

In so il s avai lab le to terrestrial receptors (0-2-ft. depth), representative of future conditi ons at the 

site, HQs ca lcu lated fo r seven semi vo lat il e organi c compounds indicate that potential risks may 

exist for selected mammalian and avian species. C loser review of these data indicates that the 

posed th reats may be isolated to hot spots that required closer examination during the proposed 

removal acti on. 
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EquMi~n foi Intake (~g/kg-day) = - ~ xlifxEFx ED 
BWxAT 

Variables {Assumptions for Each Receptor are Listed at the Bottom): 
CA = Chemical Concentration in Air. Calculated from Ai r EPC Data 
IR = lnh ala1 ion Rate 

EF = Exposure Frequency --===-=- -==== 

Analyle 
Inhalation I Care. Slope I Air EPC"" from 

RID lnhahltion Surface So il 

__ 1(mgikg-day) I (~y)-1 J (m~ --

Volat ile Organics 
Acetone NA NA 
2-Butanonc 2.86E-00I NA 
Ben1..ene 1.7 1E-003 2.73E-002 
Toluene l . 14E-00I NA 
Total Xylenes NA NA 
Semivol:Hi le Organics 
Benz.o(a)anthracene NA NA 
Benzo(a)pyrene NA NA 
Benzo(b )fluoranthc:ne NA NA 
Ben7.0(ghi)perylene NA NA 
Benz.o(k )fluoranthene NA NA 
b;s(2-Ethylhexyl)phthalate NA NA 
Chrysenc: NA NA 
Dibenz(a.h)anthracenc: NA NA 
Di-n-butylphthalate NA NA 
Fluoranthene NA NA 
lndc:no( 1,2.3-cd)pyrene NA NA 
Phenanthrene NA NA 
Pcsticides/PCBs 
4,4'-DDD NA NA 
4,4'-DDE NA NA 
4,4'-DDT NA 3.40E-00 I 
Metals 
Cadmium NA 6.30E+O00 
Mercury 8.57E-005 NA 

---·--
Total Hazard 9uotient and Cancer Risk: 

3.40E-0I I 
l.02E-0 I0 
2.38E-0 I0 

4.08E-010 
3.57E-0 I0 

3.5~010 
3.06E-008 
3.9 1E-0 I0 

6.46E-0I0 

9.52E-009 
l.02E-009 

Note: Cell s in this table were intentionally left blank due to a lack of toxicity data. 
• See Table A-3 for caJcu lation or Air EPC. 
NA= Information not avail able. 

p:lpillprojecls\seneca\s63eecalmin_risk2\AMBAIR.WK4 

TABLE A-1 
CALCULATION OF INTAKE AND RISK FROM INHALATION OF DUST IN AMBIENT AIR 

REASONABLE MAXIMUM EXPOSURE (RME) - SEAD-63 
EE/CA Mini Risk Assessment 
Seneca Army Depot Activity ---]-- .... ~~--=========-

ED = Exposure Duration 
8 W = Bodyweight 
AT = Averaging TJ.!ne 

Air EPC"' from 
Total Soils 

Park Worker 
hit~; · _]- Ha~; ,.d 

_Jmt;/kg~~JL Quotient 
(~c) L_ (Car) _ J mg!m3) 

2.37E-008 
6.81 E-009 
5.92E-0 I0 
3.40E-009 
2.07E-009 

4.44E-009 
6.66E-009 
5.62E-009 
4.59E-009 
6.36E-009 
2.66E-007 
4.59E-009 
4. 14E-009 
l.29E-008 
9.32E-009 
5.48E-009 
4.59E-009 

2.96E-0I0 
6.5 1E-0I0 
4.88E-010 

3.55E-006 
7.25E-008 

1.86E-012 
5.59E-0 I 2 

5.59E-01 I 

6.65E-0 13 

l .86E-010 

IE-009 
5E-0 I I 

7E-007 

c;nccr· 
Ris k 

2E-0 14 

IE-009 

Equation for Hazard Quotient = Chronic Daily Intake (Nc)/Reference Dose 

Equation for Cancer Risk = Chronic Daily Intake (Car) x Slope Factor 

Recreational Visitor (Child · ·-· .... f~fak;... j j:j_;,ard - ·c;;;;~r-· ·1 ·-•-1,a 

- ___J!"&(kg-d~yL _ 
_(Ne) _ _.J __ (Car) 

4.ZIE-0 12 
1.26E-0 1 I 

l.26E-0I0 

3.0 IE-013 

8.43E-0I I 

Quotient 

2E-009 
IE-010 

IE-006 

Risk 

----t--~Nc 

8E-0 15 

5E-0I0 

6.93E-010 
6.02E-01 I 
3.46E-0I0 

7.38E-009 

8.61E-013 

7. I0E-013 

5.16E-009 

---,----

Haz:1rd 
Quotient 

2E-009 
4E-008 
3E-009 

9E-005 

C:1ncer 
Risk 

2E-014 

ZE-013 

JE-008 

7E-007 ~ I 
IE-009 __ __j__ IE_:0_06 SE-010 9E-0~S_ j JE-008 

__ -~S_!!•mptions for Recreational Vi~or (Child Assumptions for Construction- Wom, I Assumplions for Park Worker 
C A =-- ·---ri;c Surface Only 

BW = M ~ 
IR = 8 m3/day 
EF = I 75 days/year 
ED = 25 years 
AT (Ne) = 9, I 25 days 

CA = EPC Surface Only CA = EPC Surface and Sub-Surface 
BW = 15 kg BW = 70 kg 
IR = 8.7 m3/day IR = 10.4 ml/day 
EF = 78 days/year EF = 250 days/year 
ED = 5 years ED = I year 
AT(Nc) = 1,825 days AT(Nc) = 365 days 

______ , AT (Car) = 25~ days_ _ ______ , AT lCar)= 25.5_5_()_iays AT Car = 25,550 days 
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TABLE-2 
CALCULAT ION OF INTAKE AND RISK FROM INHALATION OF DUST IN AMB IENT AIR 

REASONABLE MAXIMUM EXPOSURE (RME) - SEAD-63 

EE/CA Mini Risk Assessment 
Seneca Army Depot Activity 

BW x AT Equation for Hazard Quotient = Chron ic Dai ly Intake (Nc)/Reference Dose 
Variables (Assumptions for Each Receptor are Listed at the Bottom). 

Equationfor lntake(mg/kg-day) ; - --- - - CAXlR x EFx-ED -------- '·· - ·~ ------------

CA = Chemical Concentration in Air, Calculated from Air EPC Data ED = Exposure Duration Equati on for Contribution to Lifetime Cancer Risk = Chronic Daily Intake (Car) x. Slope Factor 
IR = Inhalation Rate BW = Bodyweight Equati on for Total Lifetime Cancer Ri sk = Adult Contribution+ Child Contribution 
E~_, ::_ ~ po~~eEf£9uen_fy _ =-- __ AT = Averagtng T1_!1'le _ ~ 

---- -· - 1 i: --Inhalation Care. Slope Air EPC"' from 
Analyte Rm Inhalation Surface Soil 

---- _ _ (mg/kg-day) (mg/kg-day2: I (mg/m~)_ 

___ _ Resid•~t.(~dult) ~---
Intake ~ Hazard Contribution 

(!!'g~g-dat)_ _ Quotient lo Lifetime 
(Ne) \ (~ ar) _ __ __ Ca~ctr Risk 

Volatile Organics 
Acetone NA NA 
2-Butanone Z.86E-OOI NA 
Benzene 1.71E-OOJ 2.7lE-OOZ J.40E-O I I 19 l2E-OIZ I l 19E-0 12 I SE-009 9E-014 
Toluene l . 14E-OOI NA 1.0ZE-OIO Z.79E-OI I ZE-010 
Total Xylenes NA NA Z.l8E-O IO 
Semivolatilc Organics 
Benzo(a)anthracene NA NA 
Benzo(a)pyrene NA NA 4.08E-0 10 
Benzo(b)fluoran1hene NA NA l .57E-O IO 
Benzo(ghi)perylene NA NA 
Benzo(k)fluoranthene NA NA l .57E-0 10 
bis(Z-Ethylhexyl)phthalate NA NA l .06E-008 
Chrysene NA NA l .9 1E-O IO 
Di benz( a. h )anth racen e NA NA 
Di-n-butylphthalate NA NA 
Fluoranthene NA NA 6.46E-OIO 
lndeno( 1,Z.l-cd)pyrene NA NA 
Phenanthrene NA NA 
Pesticides/PCBs 
4.4'-DDD NA NA 
4,4'-DDE NA NA 
4.4'-DDT NA l.40E-OO I 
Metals 
Cadmium NA 6 JOE+-000 I 9.SZE-009 

['°''"1 
6E-009 

Mercury 8.57E-005 NA 1.0ZE-009 Z.79E·O.: -- JE-006 

-- --- - - --
-~ tal Hazard Quotient and Cancer -~ i~: _ --- ---- -- 3E-006 - ----- -

_ __ Assumptions for R~sident (Adult) 
CA = EPC Surface Only 
BW = 70 kg 
JR = 20 ml /day 
EF = 3 50 days/year 
ED = 24 years 
AT (Ne) = 8.760 days 
_AT (Car) = _ _z~sso days 

Note: Cells in this 1ab le were intentionally lef1 blank due to a lack of toxicity data. 
• See Table A-3 for calculation of Air EPC. 
NA= lnformation not available. 

p:\pit\projecls\seneca\s63eecalmin _ risk2\AM BAIR. WK4 

Resident (Chil~) 
Hazard 

Quotient 
Contribution 

to Lifetime 
Intake 

_( rug/kf •day) __ 
(Ne) (Car) _ _ __ ,_ Omccr Risk 

I I 89E-0 11 I I 62E-O IZ I IE-008 4E-0 14 
5 67E-O I I SE-010 

I 454E-OIO ~ I lE-009 

5.67E-OI O - 7~: 

7E-006 ·-- - -
Assumptions for Resident (Child) 

CA = EPC ~rface Only - - --
BW = 15 kg 
IR= 8.7 ml /day 
EF = 3 50 days/year 
ED = 6 years 
AT(Nc) = Z, 190 days 
A_!l<:;_ar) = __ Z), S~ d3y_s 

__ Resident 
Total 

Lifetime 
Cancer Risk --- --

IE-Oil 

8E-009 

r SE-009-
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TABLE A-3 
AMBIENT AIR EXPOSURE POINT CONCENTRA TJONS - SEAD-63 

EE/CA - Mini Risk Assessment 
Seneca Army Depot Activity 

[Equation for Air EPC from Surface Soil (mg/m') - CS dsurf X PM d10 X CF I Equat ion for Ai r EPC from Total Soi ls (mg/m' ) ~ 

!. 
CS dlot x PM d10 x F 

Variables: 11 Variables . 

I
CS dsurf = Chemical Concentration in Surface Soil , from EPC data (mg/kg) CS dtot = Chemical Concentrat1on In Total Soils, from EPC data (mg/kg) 
PM dlO = Average Measured PM dlO Concentration = 17 uglml 'I PM dlO = PM dlO Concentrat ion Calcu lated for Construction Worker= 148 ug/ml 

,CF= Conversion Factor= 1E-9 k /u CF= Conversion Factor= 1E-9 k /u 

Analyle 

Volatile Organics 
Acetone 
2-Butanone 
Benzene 
Toluene 
To tal Xy lenes 
Semivolatile Organics 
Benzo(a)anthracene 
Benw(a)pyrene 
Benzo(b )fluoranthene 
Benw(ghi)perylene 
Benzo(k)fluoranthene 
bis(2-Ethylhexyl)phthalate 
Chrysene 
Dibenz(a,h)anthracene 
Di-n-but I hthalate I y p 
Fluoranthene 

I 
tndeno( I ,2,3-cd)pyrene 
Phenanthrene 
Pestic ides/PCBs 

1

4,4'-DDD 
4,4'-DDE 
4,4'-DDT 

,Melals 

l
'Cadmium 
Mercury 

ND= Compound was nol detected. 

h:lenglseneca\s63eecalmin_risk\AIREXPT.WK4 

! 
' 

EPC Data for 
Surface Soil 

(mo/Im) 

2.00E-003 
6.00E-003 
l.40E-002 

2.40E-002 
2. IOE-002 

2. IOE-002 
I.BOE+OOO 
2.JOE-002 

3.BOE-002 

5.60E-OOI 
6.00E-002 

! 

I 
I 
I 

I 

' I 
I 

I 

EPC Data for 
Tota l Soi ls 

(mg/kg) 

l.60E-00I 
4.60E-002 
4.00E-003 
2.JOE-002 
I .40E-002 

3.00E-002 
4 SOE-002 
3.BOE-002 
3. IOE-002 
4.JOE-002 
1.BOE+OOO 
3. IOE-002 
2.BOE-002 
8.70E-002 
6.JOE-002 
3.70E-002 
3. IOE-002 

2.00E-003 
4.40E-003 
3.JOE-003 

2.40E+OO I 
4.90E-OO I 

I 

' 

Calculated Air EPC 
Su rface Soi l 

(mg/m') 

3.40E-O I I 
1.02E-0I0 
2.JBE-0 I0 

4.0BE-0 I0 
3.57E-0I0 

3.57E-0 I0 
3.06E-008 
3.9 IE-OIO 

6.46E-OIO 

9.52E-009 
l.02E-009 

Calculated Air EPC 
Toul Soils 

(mp/m') 

2.37E-008 
6.BIE-009 
5.92E-O!O 
3.40E-009 
2.07E-009 

4.44E-009 
6.66E-009 
5.62E-009 
4.59E-009 
6.36E-009 
2.66E-007 
4.59E-009 
4. I 4E-009 
1.29E-008 
9.32E-009 
5.48E-009 
4.59E-009 

2.96E-O!O 
6.SIE-0 I0 
4.BBE-OIO 

3.SSE-006 
7.25E-008 

I 
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Equat ion fo r Intake (mg/kg-day) = CSx!Rx- CF x- FI x IT x ED 

BWxAT 
Variables (Assumptions for Each Receptor are Listed at the Bottom): 
CS = Chemical Concentration in Soil, Calculated from Soi l EPC Data 
IR = Ingestion Rate 
CF = Conversion Factor 
Fl = Fractiol}_ln~ested 

Analytc 

- .----- - ·-
Oral 
RID 

Care. Slope I EPC 
Oral Surface Soil 

('!'~g-day)_j~ ~j _ ('!'g/kg)_ 

Volatile OrganiC's 
Ace1one 
2-Buianonc 
Benzene 
Toluene 
Total Xylenes 
Semivolatile Organics 
Benzo(a)anthracenc 
Benzo(a)pyrene 
Benzo(b )fluoranthcne 
Benzo(ghi)perylene 
Benzo(k )nuoran 1hcne 
bis( 2-Eth yl hexyl )ph th al ate 
Chrysene 
Dibenz(a,h)anthracene 
Di-n-butylphthalate 
Fluoranthene 
Jndeno( 1,2.3-cd)pyrene 
Phenanthrene 
Pesticidcs/PCBs 
4.4'-DDD 
4,4'-DDE 
4.4'-DDT 
Metals 
Cadmium 
Mercury 

1.00E-001 
6.00E-00 1 
J .00E-003 
2.00E-00 1 
2.00E+000 

NA 
NA 
NA 
NA 
NA 

2.00E-002 
NA 
NA 

1.00E-001 
4.00E-002 

NA 
NA 

NA 
NA 

5.00E-004 

5.00E-004 
J .00E-004 

2"0J.'!!.._ Haza__r_d_Quotient and Cancer Risk: 

NA 
NA 

2.90E-002 
NA 
NA 

7.J0E-00 1 
7.J0E+o00 
7.J0E-00 1 

NA 
7.J0E-002 
1.40E-002 
?J0E-003 
7.J0E+oOO 

NA 
NA 

7.J0E-00 1 
NA 

2.40E-00I 
J.40E-00 I 
J.40E-0P I 

NA 
NA 

2.00E-003 
6.00E-003 
1.40E-002 

2.40E-002 
2. I0E-002 .. 
2. I0E-002 
1.80E+o00 
2.J0E-002 

J .S0E-002 

5.60E-00 I 
6.00E-002 

-
EPC from 
Total Soils 

(mg/kg) 

1.60E-00I 
4.60E-002 
4.00E-003 
2.J0E-002 
l.40E-002 

J .00E-002 
4.50E-002 
J .S0E-002 
J . I0E-002 
4.J0E-002 
1. S0E+o00 
J . I0E-002 
2.S0E-002 
8.70E-002 
6.J0E-002 
J .70E-002 
J . I0E-002 

2.00E-003 
4.40E-00J 
l .J0E-003 

2.40E+o01 
4.90E-00 I 

TABLEA-4 
CALCULATION OF INTAKE AND RISK FROM THE INGESTION OF SOIL 

REASONABLE MAXIMUM EXPOSURE (RME) - SEAD-63 
EE/CA - Mini Risk Assessment 

Seneca Army Depot Activity 

EF = Exposure Frequency 
ED = Exposure Duration 
BW = Bodyweight 

--· AT ~ ~ ra~ n¥_ Time 

T~ -~ -=~~::on for-Hau,r~:uotient~ =~ic~~i: I~:ake (Nc)ffieference Dose ~- --- ~ --J! l Equation for Cancer Ri sk = Chron ic Daily Intake (Car) x Slope Factor 

,---=-. ~· ..,...,.. ·==--= .--=--e-=""' -- -=-=-=- -~ ;-..,;- ----- -= - --= -===-----

I·-• 
Park Worker 

Intake ·· r ·-- lb°zard Cancer Intake Hazard Cancer Intake Hazard 
(mg/kg-d•y) Quotient 

·--h ·------I!~!~llrional vr isi!~r_(C:..!!i!dr -- Constr~•~~O!!_~~r-~r 

Risk __ (~g~g-<!,ayL Quotient Risk --~gfl< ~ .arl_ _ r Quotient 
Cancer 

Risk 
.~&--=~- (C•r) __ ~_<) [ ___ (C•r) _ _ Ne _ _{far) ___ _ 

I J7E-009 
4 11 E-009 
9 59E-009 

UJE-006 

2.60E-008 

J .84E-007 
4. 11 E-008 

CF = 
cs = 
BW = 
IR = 
Fl = 
EF = 
ED = 
AT(Nc)= 

I 
4.89E-0 I0 

5.87E-009 
5.14E-009 

5. I4E-009 
4.40E-007 
5.6JE-009 

5E-007 
2E-008 
5E-009 

6E-005 

7E-007 

SE-004 
IE-004 

IE-0 11 

4E-008 
4E-009 

4E-0 I0 
6E-009 
4E-0l I 

5.70E-009 
1.7 1 E-008 
J 99E-008 

5. IJE-006 

I.0SE-007 

J.60E-006 
1.71E-007 

407E-0I0 

4.88E-009 
4.27E-009 

4.27E-009 
J .66E-007 
4.68E-009 

2E-006 
9E-008 
2E-008 

JE-004 

JE-006 

JE-003 
6E-004 

--t-----t-----+------1-----<----

7.51 E-007 
2.16E-007 

I IE-01 1 1.88E-008 
1.0SE-007 
6.58E-008 

4E-008 
JE-009 

JE-010 
5E-009 8.45E-006 
JE-011 

4.09E-007 
2.96E-007 

I.55E-008 

I 
1. IJE-004 
2.J0E-006 

2.68E-0 I0 

2.0IE-009 
l .02E-009 
2.55E-009 

2.89E-009 
1.21 E-007 
2.0SE-009 
J.88E-009 

2.48E-009 

I.J4E-0I0 
2.95E-0 10 
2.21E-0I0 

SE-006 
4E-007 
6E-006 
5E-007 
JE-008 

4E-004 

4E-006 
7E-006 

JE-005 

2E-00I 
SE-003 

SE-0 12 

IE-009 
2E-008 
2E-009 

2E-0I0 
2E-009 
2E-0I I 
IE-008 

2E-009 

JE-0 1 I 
IE-010 
SE-011 

IE-003 SE-008 4E-003 _L 4E-008 ~ E-001 _L~~ 
Assumptions for Park Worker Assumptions for Recreational Visitor (Child Assumptions for Constn1ction Worker 

IE-006 kg/mg --- CF= IE-006 kg/mg - CF= IE-006 kg/mg -- - ·~---

EPC Surface Only CS = EPC Surface Only CS = EPC Surface and Subsurface 
70 kg BW = 15 kg BW = 70 kg 

I 00 mg soil /day IR = 200 mg soi l/day IR = 480 mg soil/day 
I unitless FI = I unitless Fl = I unitless 

175 days/year EF = 78 days/year EF = 250 days/year 
25 years ED= 5 years ED = I years 

9, 125 days AT(Nc) = 1.825 days AT(Nc) = 365 days 

'.,..,---,,--,,--,-,..,---,.,,--...,...--,-7."""-,--,,-,-,......,.....,...-~......,.~~~......,.------- -' AT (Car) = 
Note: Cells in thi s table were intentionally left blank due to a lack of toxicity data. -

25.~ d•t s_____ _ ~ T(Car) = 25,550 days AT Car= 25.550 days 

NA= ln fonnation not available. 
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TABLES 
CALCULATION OF INTAKE AND RISK FROM THE INGESTION OF SOIL 

REASONABLE MAXIMUM EXPOSURE (RME)- SEAD-63 
EE/CA- Mini Risk Assessment 

Seneca Army Depot Activity 

EQUatio_n_ for· l-~t;k~-(~g!k£-diy) = CS x !Rx CF x Fl x EF , Ei:>- - --

Variables (Assumptions fo r Each Receptor are Listed al the Bottom): 
CS = Chemical Concentration in Soil. Calcu la1ed from Soil EPC Data 
IR = Ingestion Rate 

BWxAT 

Equation for Hazard Quotient = Chronic Dail y Intake (Nc)/Reference Dose 

Equation fo r Cancer Risk = Chronic Dai ly Intake (Car) x Slope Factor 
CF = Conversion Factor 

EF -= Exposure Frequency 
ED = Exposure Duration 
BW = Bodyweight Equation for Total Lifetime Cancer Ris k = Adult Contribut ion + Chi ld Contribution 

FI _= Fra~~~_Jngest~~------============ AJ = Av~~ging_ ~ =---

Oral Care. Slope EPC ----T·--~ -
An:llyte RID Oral I Surface Soil 

__ .)_J_,;,~g-dayL'2-llll:g-day):I._j_ (mg/kg) 

Volatile Orgrmics 
Acetone I.00E-001 NA 
2-Butanone 6.00E-001 NA 
Benzene 3.00E-003 2.90E-002 
Toluene 2.00E-00 1 NA 
Tola! Xylenes 2.00E+-000 NA 
Semivolarile Organics 
Benz.o(a)anlhracene NA 7.30E-00\ 
Benz.o(a)pyrene NA 7.30E+-O00 
Benz.o(b )fluoranthene NA 7.30E-00 I 
Benzo(ghi)perylene .. NA NA 
Benzo(k)fluoranthene NA 7.30E-002 
bis(2-Ethylhcxy l)phthalate 2.00E-002 1.40E-002 
Chrysene NA 7.30E-003 
Dibenz(a,h)anthracene NA 7.30E+000 
Di-n-butylphthalate J.00E-001 NA 
Fluoranthene 4.00E-002 NA 
lndeno( 1,2,3-cd)pyrcne NA 7.30E-00 \ 
Phenanthrene NA NA 
Pesticides/PC Bs 
4.4'-DDD NA 2.40E-00 1 
4,4'-DDE NA 3.40E-00 \ 
4.4'-DDT 5.00E-004 3.40E-00\ 
Metals 
Cadmium 5.00E-004 NA 
Mercury 3.00E-004 NA 

Total Hazard Quotient and Cancer Risk_:_ --

2.00E-003 
6.00E-003 
1.40E-002 

2 40E-002 
2. I0E-002 

2. I0E-002 
I.S0E+-000 
2.J0E-002 

3.S0E-002 

5.60E-00 1 
6.00E-002 

(Ne 

2.74E-0 
8.22E-0 
l.92E-0 

2.47E-0 

5 21 E-0 

7.67E-
8.22E-

CF = 
CS = 
BW = 
IR = 
Fl = 
EF = 
ED = 
AT(Nc 

~-~~~~~=~-~~~~~~-~~~~~~AT(Ca 
Note: Cells in this table were intentionally Jen blank due 10 a lack of 1oxicity data. -
NA= Information not avai lable. 

p :lpillprojects\seneca\s63eecalmin_risk21\NGSOIL.WK4 

--·· ____ Residen~(Aduh) -· 
uake Hazard Contribution 
'kg-day.)__ _ Quotient to Lifetime 

- J C•r) 
~ 

Cancer Risk 

9 39E-0 10 9E-007 JE-0 11 
4E-008 
IE-008 

J.I J E-008 SE-008 
9.86E-009 7E-009 

9.86E-009 7E-0I0 
8.45E-007 IE-004 IE-008 
I 0SE-008 SE-01 I 

IE-006 

2E-003 
JE-004 

~ --
--•-= - ~ -:Q.03 
~snmptions for Resident (Ad_!!!!) 

I E-006 kg/mg 
EPC Surface Only 

70 kg 
100 mg soil/day 

I unitless 
350 days/year 

24 years 
8.760 days 

-- 25,550 days 

Resident (Child) Resident 
Intake Hauu·d Conh;bution Total 

_ __j_~glkg-d•t)=_ Quoli~nt to Lifetime Lifetime 
(N.£) _ <CarL _ -- -= 1----~~c~rRisk CancerRis~ 

2.56E-008 2 I 9E-009 9E-006 6E-01 I 9E-0 I I 
7.67E-008 4E-007 
L79E-007 9E-008 

2 63 E-008 2E-007 JE-007 
2.J0E-008 2E-008 2E-008 

2 J0E-008 2E-009 2E-009 
2.30E-00S I 97E-006 IE-003 JE-008 4E-008 

2.52E-008 2E-0I0 JE-010 

4 86E-007 IE-005 

7. 16E-006 I E-002 
7.67E-007 JE-003 

=- -= ----
2E-002 JE-007 ---------

Assumptions for Reside~_(Child) 
CF = I E-006 kg/mg 
CS = EPC Surface Only 
BW = 15 kg 
IR = 200 mg soi l/day 
Fl = 1 unitl css 
EF = 3 50 days/year 
ED = 6 years 
AT (Ne) = 2.1 90 days 
ATfCar) = _ ~~-d~ys _ 
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TABLE A-6 
CALCULATION OF ABSORBED DOSE AND RISK FROM DERMAL CONTACT TO SOIL 

REASONABLE MAXIMUM EXPOSURE (RME) - SEAD-63 

Equation for lntakeTmg/kg-°day) = cs X CF X SAX AF X ABS X EF X ED 
BWxAT 

Variables (Assumptions for Each Receptor are Listed at the Bottom): 
CS = Chemical Concentration in Soil, from Soi l EPC Data 
CF = Conversion Factor 
SA = Surface Arca Contact 
AF= Adherence Factor 
ABS_~ AbsQrption F~ct~r -~ 

- ---
-C•"· S•:J AO"~'''" 

Dermal 
Annly te RfD Dermal Factor* 

- (mg/kg-day) (m__i:i!<_g-day)-1 __ (unities~ 

Volatile Organ ics 
Acetone I.00E-001 NA NA 
2-Butanonc 6.00E-001 NA NA 
Benzene 3.00E-003 2.90E-002 NA 
Toluene 2.00E-001 NA NA 
Total Xylenes 2.00E+-000 NA NA 
Semivolatile Organics 
Benzo(a)anthraccne NA 7.3E-00 I 0.13 
Benzo(a)pyrene NA 7.3E+-OO0 0.13 
Benzo(b)fluoranthenc NA 7.3E-00I 0.13 
Benzo(ghi)pery lene NA NA 0.13 
Benzo(k)fluoranthene NA 7.3E-002 0.13 
bis(2-Ethylhexyl)phthalate 2.00E-002 1.4E-002 0. 1 
Chrysene NA 7.JE-003 0.13 
Dibenz(a,h)anthracene NA 7.JE+-000 0.13 
Di-n-butylphthalate I 00E-00 1 NA 0.1 
Fluoranthene 4.00E-002 NA 0.13 
lndeno( 1,2,3-cd)pyrene NA 7.3E-00 1 0 , 13 
Phenanthrcne NA NA 0.13 
Pesticides/PCBs 
4,4'-DDD NA 2.40E-00I 0.03 
4,4'-DDE NA 3.40E-00 I 0 .03 
4,4'-DDT 5.00E-004 3.40E-00 I 0 .03 
Metals 
Cadmium 1.25E-005 NA 0.001 
Mercury 2. I0E-005 NA NA 

Total Hazard Quotient and Ca ncer Risk: 

Note: Cells in this tab le were inten tionally left blank due to a lack of toxicity data. 
NA= Informatio n not avai lable. 

I 

EF = Exposure Frequency 
ED = Exposure Duration 
BW = Bodyweight 
AT = Averaging Time 

-- -- -
EPC EPC from 

S urrace Soil Total Soils 

(mg!l<g) (mg/kg) 

l.60E-00 I 
4.60E-002 

2.00E-003 4.00E-003 
6 00E-003 2.30E-002 
1.40E-002 1.40E-002 

3.00E-002 
2 40E-002 4.50E-002 
2 I0 E-002 3.S0E-002 

3. 1 0E-002 
2. I0E-002 4.30E-002 
I S0E+000 I .80E+-O00 
2.30E-002 3.1 0E-002 

2.80E-002 
8. 70E-002 

3.S0E-002 6.30E-002 
3. 70E-002 
3. I0E-002 

2.00E-003 
4.40E-003 
3.30E-003 

5.60E-00 I 2.40E+-O0I 
6.00E-002 4.90E-00I 

-

--··---

• Recommended dermal absorption factor by EPA Dermal Ri sk Assessment Guidance ( 1999). 

p:lpitlprojectslsenecals63eecalmin_risk2\DERMSOIL.WK4 

EE/CA - Mini Risk Assessment 
Seneca Army Depot Activity 

-11 ______ Equat ,on for Hazard Quotient = Chronic Daily Intake (Nc)/Reference Dose 

_j Equati on for Cancer R,sk = Chronic Daily Intake (Car) x S lope Factor 
•-_] 

- ----------

-·--· -- Park Worker ___ ~ec..:~ational Vi!ilor (qild)_ ____ Construction Worker 
c~--;;~~r . - ··-----·---·-- ·- - --· c-;n;;;· Absorbed Dose Ha1.11rd Absorbed Dose Hazard Cancer Absorbed Dose Hazard 

-~g/kg-!1..'.'Yl - - Quotient Risk __ (_mg/kg-~ay)_ _ Quotient Risk ~ _!<g_:da~)_ - Quotient Risk 
(N__£l_ -- (Cnr) - -- (Ne) - (Car) - (Ne) _(Car) -

5.40E-0 10 3.9E-0 10 
8.70E-009 6.4E-008 l.78E-009 UE-008 8. I0E-0 10 5.9E-009 
7.6 1 E-009 5.6E-009 I .56E-009 I . IE-009 6.84E-0 I0 5.0E-010 

7.6 1 E-009 5.6E-0 10 I .56E-009 I . IE-010 7.74E-0 10 5.6E-0 I I 
1.4 1 E-006 5.02E-007 7.0E-005 7.0E-009 I 44E-006 1.03E-007 7.2E-005 1.4E-009 1.74E-006 2.49E-008 8. 7E-005 3.5E-010 

8.34E-009 6. IE-0 11 1.70E-009 l .2E-01 I 5.58E-0 10 4. IE-0 12 
5.04E-0IO 3.7E-009 

8.43E-008 8.4E-007 
3.86E-008 9.6E-007 3.94E-008 9.9E-007 7.93E-008 2.0E-006 

6.66E-0 10 4.9E-010 

8.30E-012 2.0E-012 
l.83E-01 I 6.2E-0 12 

9.59E-0 I0 l .37E-01 I l.9E-006 4.7E-0 12 

4.37E-009 3.5E-004 4.47E-009 3.6E-004 2.32E-007 1.9E-002 

4E-004 SE-008 4E-004 2E-008 2E-002 IE-008 ~----
___ Assumptions for Park \Vorker Ass~mptions for Recreation al Visitor (Child) Assumptions for Construction Worker 

CS = EPC Surface Only CS= EPC Surface On ly cs = EPC Surface and Subsurface 
CF= 1.00E-006 kg/mg C F = I .OOE-006 kg/mg CF= I.00E-006 kg/mg 
SA = 5,700 cm2 SA = 2,800 cm2 SA = 3,300 cm2 
AF = 0.2 mg/cm2 AF = 0.2 mg/cm2 AF= 0.3 mg/cm2 
EF = 175 days/year EF= 78 days/year EF = 250 dayslyeijr 
ED= 25 years ED = 5 years ED = 1 years 
BW = 70 kg BW = 15 kg BW = 70 kg 
AT(Nc) = 9, 125 days AT (Ne) = 1,825 days AT (Ne) = 365 days 
AT (Car) = _ _lS,550 ~ys AT (C_ar) = --25,~~ys AT (Car) = 25,550 days ______ 
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Equation for Intake (mg/kg-day) = 

TABLEA-7 
CALCULATION OF ABSORBED DOSE AND RISK FROM DERMAL CONT ACT TO SOIL 

REASONABLE MAXIMUM EXPOSURE (RME) - SEAD-63 
EE/CA - Mini Risk Assessment 

Seneca Army Depot Activity 

C S ic"CF ~ S_A ~~AF x ABS x l;;l'_,x ED- " --- --

BWxAT 
Variables (Assumptions for Each Receptor are Listed at the Bottom): Equation for Hazard Quotient = Chron ic Dail y Intake (Nc)/Reference Dose 
CS = Chemical Concentration in Soi l. from Soil EPC Data 
CF = Conversion Factor 
SA = Surface Area Contact 

EF = Exposure Frequency 
ED = Exposure Durat ion 
BW = Bodyweight 

E~uation for Contribution to Lifetime Cancer Risk = Chronic Dai ly Intake (Car) x Slope Factor 
Equation for Total Lifetime Cancer Risk = Adu lt Contribution + Child Contribution 

AF = Adherence Factor AT = Averaging Time 

ABS= Absoro~t~io;;n~F~a~c~to;;,r=~=====~=== 

Dermal Care_ Slope Absorption I EPC 
Analyle RID Dermal factor* Surface Soil 

-==---= 
(m g/kgj ay) (mg/kg-<!'!y )-1 _ (unit~ess) (mg/kg) 

-- -.~-tnk; Re~jclent (Adu_!!) 
-Co-~trib~1tion 

ResidentJCl!!Jcl) ~--~ ·-·-··-·· --Hazard Intake Hazard Contribution 
J mglkg-day) _ Quotient to Lifetime (mg/kg-day) Quotient to Lifetime 

(Ne) (Car)_ ·- Cancer Risk (Ne) (~•':.! _f~nt_!r R~s ~ -
Volatile Organics 
Acetone l.OOE-001 NA NA 
2-Butanone 6.00E-00 1 NA NA 
Benzene 3.00E-003 2.90E-002 NA 

I 
2.00E-003 

Toluene 2 OOE-00 1 NA NA 6.00E-003 
Total Xy lencs 2.00E+-000 NA NA 1.40E-002 
Sem ivolntil e Organics 
Benzo(a)anthracene NA .. 7 30E-00 1 0.13 
Benzo(a)pyrenc NA 7.30E+QOO 0. 13 2.40E-002 5.85E-009 4 27E-008 9 57E-009 6.99E-008 
Benzo(b)fluoranthcne NA 7.JOE-00 1 0.13 2. lOE-002 5. 12E-009 3. 73E-009 8.38E-009 6.12E-009 
Benzo(ghi)perylene NA NA 0.13 
Benzo(k)fluoranthene NA 7.JOE-002 0.13 2. IOE-002 5.12E-009 3.73E-O IO 8.38E-009 6.12E-010 
bis(2-Ethylhexyl)phthalat 2.00E-002 l.40E-002 0.10 I.SOE+ooo 9 84E-007 3.37E-007 4.92 E-005 4 72E-009 6.44E-006 5.52E-007 J .22E-004 7.7JE-009 
C hrysene NA 7.30E-003 0.13 2.30E-002 5.60E-009 4.09E-Ol 1 9. I 7E-009 6.70E-01 I 
Dibenz(a,h)anthracene NA 7.30E+-OOO 0.13 
Di-n-butylphthalate 1.00E-001 NA 0.10 
Fluoranthene 4.00E-002 NA 0.13 I 3.SOE-002 2 70E-008 6. 75E-007 1. 77E-007 4.42E-006 
lndeno( 1.2,3-cd)pyrene NA 7.30E-OO I 0.13 
Phenanthrene NA NA 0.13 
Pesticides/PCB, 
4,4'- DDD NA 2.40E-00 1 0.03 
4,4'-DDE NA 3.40E-00 1 0.03 
4,4'-DDT 5.00E-004 3.40E-00 1 0 03 
Meta15 
Cadmium 1.25E-005 NA 0.00 I 5.60E-00 1 
Mercury 2. l OE-005 NA NA ~ .OOE-002-

3.06E-009 2.45E-004 2 OOE-008 1.60E-003 

--
JE-004 SE-009 2E-003 SE-009 Total Hazard Quotient and Cancer Risk: =-- _________ 

=- - - - ·--- - - - -
Assumptions for Resident (Adult) 

C~ - EPC SurfaceOnly ---

Note: Cells in this table were intentionally left blank due to a lack of toxicity data. 
NA= Information not available. 

CF= 
SA = 
AF = 
EF = 
ED = 
BW = 
AT (Ne) = 
AT (Car) = 

• Recommended dermal absorption factor by EPA Dermal Risk Assessment Guidance ( 1999). 

p :lpitlprojectslsenecals63eecalmin_risk21DERMSOIL.WK4 

I E-006 kg/mg 
5,700 cm2 
0.07 mg/cm2 
350 days/year 

24 years 
70 kg 

8,760 days 
25,550 days 

-~- ~ ssumptions for Resident (Child) 

CS = EPC Surface Only 
CF = I E-006 kg/mg 
SA = 2,800 cm2 
AF = 0.2 mg/cm2 
EF = 350 days/year 
ED = 6 years 
BW = 15 kg 
AT (Ne) = 2,190 days 
AT (Car) = ___ _25,5~0- d~ys 

__ !!_f!!d~n~ 
Total 

Lifetime 

--~~er Risk 

IE-007 
lE-008 

lE-009 
lE-008 
lE-0 10 

---
IE-008 
= --

=-
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TABLEA-8 
CALCULATION OF INTAKE AND RISK FROM INHALATION OF GROUNDWATER (WHILE SHOWERING) 

REASONABLE MAXIMUM EXPOSURE (RME) - SEAD-63 

h:\eng\seneca\s63eecalmin_risk\lNHGW.WK4 

Decision Document - Mini Risk Assessment 
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 . 
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TABLE A-9 
CALCULATION OF INTAKE AND RISK FROM THE INGESTION OF GROUNDWATER 

REASONABLE MAXIMUM EXPOSURE (RME) - SEAD-63 
EE/CA - Mini Risk Assessment 
Seneca Army Depot Activity 

Equation-for Intake (mg/kg-day)= CW x I~ <lfD -

=7 BW xAT 
Vari ables (Assumptions for Each Receptor are Listed at the Bottom): 
CW = Chemical Concentration in Groundwater, from Groundwater EPC Data 
JR = Ingesti on Rate 

EF = Exposure Frc,_~)' 

Oral Care. S lope EPC 
Analyte I RfO Oral Groundwater 

~ g/kg~~y) (~gikg: d~yl:__!_ J mg/l iter) 

Semivolatile Organ ics 
Phenol 6.00E--00 1 NA 2.00E--003 
Metals 
Manganese 5.00E--002 NA l.07E+OOO 
Sodi um NA NA l .46E+002 

Total Hazard Qu~tie'!! and Ca n~er Risk:_ --. 

ED=Exposurc Duration 
BW=Bodyweight 

=AT=A~ r_aging T~ITl_e ____ ~ 

Park Worker 
Intake I H;;ard 

(mg/kg-day) - Quotient 
-(Ne) -7_::-_ (Car) 

1.37E-005 2E-005 

7.33E-003 I IE--001 

IE-001 

Assumptions for Park \Vorkcr 
BW = 70 kg ____ -
JR = 
EF = 
ED = 
AT(Nc) = 
AT (Car) = 

Note: Cell s in this table were intentionally left blank due to a lack of toxicity~- -

I liter/day 
175 days/year 
25 years 

9, 125 days 
25 ,55 0 days 

NA= lnfonnation not available . 

p:lpit\projects\seneca\s63eecalmin_risk2\INGGW.WK4 

Cancer 
Risk 

Equation for Hazard Quotient = Chronic Daily Intake (Nc)/Reference Dose 

Equation for Cancer Risk = Chronic Daily Intake (Car) x Slope Factor 

___!!_e~re!! tional Visit!_>r (Child) Constr_!,lctionJ:Yorker ____ _ 
Intake I Hazard J Cancer Intake I Hazard l Cancer 

--~g/kg-day)__ Quotient Risk (mg/k. g-dal'.)___ Quotient Risk 
(NeL_ j (Car) _ _ __ (!'fe_) _ _C (Car) 

2.85E-005 

I .52E-002 

5E-005 

3E-OO I 

JE-001 

Assumptions for Recreational Vis itor (Ch ild) 
BW = - 15 kg - ---

JR = I liter/day 
EF = 78 days/year 
ED = 5 years 
AT (Ne)= 1,825 days 
AT CCar)__: 25 .550 days 

Ingestion of Groundwater 
Not Applicable 

for Construction Worker 
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TABLE A-10 
CALCULATION OF INTAKE AND RISK FROM THE INGESTION OF GROUNDWATER 

REASONABLE MAXIMUM EXPOSURE (RME) - SEAD-63 
EE/CA - Mini Risk Assessment 
Seneca Army Depot Activity 

Equation for Intake (mg/kg-day) = · CW x IR x EF x ED 
BWxAT Equation for Hazard Quotient = Chronic Daily Intake (Nc)/Reference Dose 

Variables (Assumptions for Each Receptor are Listed at the Bottom): 
CW = Chem ical Concentration in Groundwater, from Groundwater EPC Data 
IR = Ingestion Rate 

ED= Exposure Duration 
BW= Bodyweight 

AT=Av_eragi~g Ti t.!!!' l Equation for Contribution to Cancer Ri sk = Chronic Dai ly Intake (Car) x Slope Factor 
Equation for Total Lifetime Cancer Risk = Adult Contribution + Child Contribution 

EF -~ ,Exposure Frngi,e~-~- =====·--- -

Analyte 
Oral 
RfO 

Care. Slope I EPC 
Oral Groundwatc 

_____ (mg/k_g-!!.ay)_j (1.1:1.glkg-day)- I j (mg/liter) 

,-; ..... ; .. O••··"· I 
Phenol 6 OOE-00 1 NA 2.00E-003 

Metals 
Manganese 5 OOE-002 NA 1.07E+OOO 

Sodium NA NA 1.46E+002 

Total Hazard Quotient and Cancer Risk: -- --- -----. ~ --

Residef!t (Adult) 
,;;i;i<e Hazard -Contributi;~ 

(mg/~g-day) Quotient to Lifetime 
(Ne) (Ca r) Ca ncer Risk -

5.48E-005 9E-005 

2.93E-002 6E-00 1 

- - -
6E-00I - - -- -

Assumptions for Resident (Adult) 
BW = 70 kg 
IR = 2 liters/day 
EF = 350 days/year 
ED = 24 years 
AT(Nc)= 8,760 days 

~ (Catl:._ _ 2_5.550~_s __ 
Note: Cells in this table were intenti onally left blank due to a lack of toxicity data. 
NA= Information not ava ilable. 

p:\pit\projects\seneca\s63eeca\min_risk2\INGGW.WK4 

Resident (C~i!_!!) Resident 
Intake Hazard Contribution - T otal --

__ (mg/kg-day) Quotient to Lifetime Lifetime 
(Ne) (Car) Cancer Risk Cancer Risk -

I .28E-004 2E-004 

6.84E-002 IE+OOO 

- -
IE+000 

Assu mptions for Resident (Child) 
BW = 15 kg 
IR = I liters/day 
EF = 350 days/year 
ED = 6 years 
AT(Nc) = 2, 190 days 

_ ~ T (Car) =--- _ 25,550 ~ys 
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TABLE A-II 

CALCULATION OF INTAKE AND RISK FROM DERMAL CONTACT TO GROUNDWATER (WHILE SHOWERING) 
REASONA BLE MAXIMUM EXPOSURE (RME)- SEAD-63 

Eq~;tiO-;. fo r Intake (mg/kg-day) = DA x SA x EF x E_D 
BWx AT 

Variables {Assumptions for Each Receptor arc Listed at the Bottom): 
DA = Absorbed Dose per Event ED = Exposure Duration 
SA = Surface Arca Contact BW = Bod~-..,·eight 
EF = Exposure Frequency AT = Averaging Time 

EE/CA - Mini Risk Assessment 

Seneca Army Depot Activ ity 

·-EquatlOll fo r Absorbed Dose per fa·ent (DA): 

For organics: 

For inorgani cs · 

Kp = Penneability Coefficient 
CW = EPC Cd,nn 

p l>A • 2K r ~cw ~ cF 

' 
DA = Kp ., CW x ET x CF 

r "" Lng Time 

CF = Con\'ersion Factor 

Equation for Hazard Quotient = Chronic Dai ly Intake (Nc)/Refercnce Dose 

Equ::11ion for Cancer Risk = Chronic Daily In take (Car) x Slope Factor 

=-------=========='1ET = E~osun: Tim~ ---- ____ _ ======='~ ----

Oer-mal Per-meability 
Analyte RfO De r ma l Codficient Tau 

Kp 

"!g/ks~::l. (~g!!<_g~y -I cm/hr (hours , .. ,~ .. ,, ..... , .. J 
Phenol 6.00E-00 I NA 4.J E-003 3.80E-00 I 
Met•ls 
Manganese 2.0<)E-0<13 NA 1.00E-003 NA 
Sodium NA NA I .00E-003 NA 

-·- - -- ----
Tot11 I Hazard Q uotient ~!!_d Ca.!.1cer _..!!lsk: 

.. 

Note. Cel ls in this table wen: intcntionallv left blank due to a lack of 1oxicitv data. 
NA = lnfonnation not avai lable. · · 

p :\pit\projecta\len•ca\s03eaca\min_risk2\DERMGW.VVK4 

EPC 
Gr-oundwale r 

(mg/liter) 

2.00E-003 

I .07E+000 
I .46E+002 

Absorbed 
Dosc/Evt:nt 

(ms:cm_:1c,·cnt) 

6 .26E-D07 

l .07E-006 
1.71 E+002 

Pnrk \Voc;rkc'e"-r~ ~-~ ---l--
-· ~ k;-- -1 -Haurd Cancer-

Recrcationnl _V_i~i.!_~~.!!.ild Consfr11ctio_!!._\Vor:!t.!:r _____ 
1 

Intake I Haza rd Cancer- lntakt: Hazard 1 Canct: r 
- (mglkp-day_L Quotit:nt Ri sk 
(Ne) J _(Ca , )_ 

Dermal Contact to Groundwater 
Not Applic11ble 

for Park Work t: r 

_I __ _ 

i mg/ki.:d~yl__ Quotient Risk ~ -dal'.L_ _ Quotient Risk 
_ (Ne) _ . (Ca,) __ _ (Ne . _.(£11 ,) _ 

5.89E-005 

1.0 1 E-004 

IE-004 

; E-002 

Ot:rmal Contact to Grou ndwater 
Not Applicab le 

for Const ruction Worker-

tE-002 _~----+---- -=---=1 1 
Assumptions for Recrcation:il Vis itor (Chi ld) 

C F = 0.60 1 1/cmJ - ---
BW = 1; kg 
SA = 6.600 cm2 
ET = 1.00 hours/d::iy 
EF = 78 days/~ ear 
ED = 5~c:irs 
AT (Ne) = 1.R25 d:l,·s 

_ _ __ _,_ _______ ·-· _____ _ ___ ~ (Car) =__ 25.550 <!a;•s 
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TABLE A-12 

CALCULATION OF INTAKE AND RISK FROM DERMAL CONTACT TO GROUNDWATER (WHILE SHOWERING) 

REASONABLE MAXIMUM EXPOSURE (RME)- SEAD-63 

EquitiOn for Intake (mg/kg-day)= ~ xEf~ -ED~ 
BWxAT 

Variables (Assumptions fo r E.ich Reccptorarc Li sll.:d at lhc Bottom}: 
DA = Absorbed Dose per faent ED = Exposu re Duration 
SA = Surface Arca ConL'lct BW = Bod~ wcigh1 
EF = Exposurc Frcqucncy AT = Averaging Time 

EE/CA - Mi ni Risk Assessment 
Seneca Army Depot Activity 

Equati~n for Absor~ dDosc tx=r E,~ 1 (DA): 

For organics ~ Ill\ • 2Kp • CW • CF 

' 
For inorg3nics. DA = Kp x CW x ET x CF 

Kp ::: Pcnncabilit~ Coeffi cient 
CW = EPC Cdcnn 

· r = Lag Time 

CF = Convers ion Factor 

Equation for Ha?-i.rd Quotient = Chronic Daily ln1akc (Nc)/Rcforcncc Dosi..: 

Equation for Conlribution to Cancer Ri sk = Chroni c Daily Intake (Car) x Slope Factor 
Equation fo r Total Lirctimc Cancer Risk = Adul1 Contribution+ Child Con1ribution 

~ ,.f! -~x~S!!..._f\: Time -=-=--

Ann lyte 
Dermal 

RID 
Care. Slope 

Dermal 
Permcabilily 

Coefficient 
Kp 

Tau 
EPC 

G roundwnter 

J!".~S~Y) mg!J<g-<lay)-1 _ (cm/h_!) (hou_r-;) _ .J _ (mg/1 ;1e ,) 

Semivolatile Organics 
Phenol 
Metals 
Manganese 
Sodium 

6.00E-00 1 

2.00E-003 
NA 

NA 

NA 
NA 

Tol~_!J IRznrd Quotient and Can~ Risk: 

~ JOE-003 

I.OOE-003 
I OOE-003 

3 ROE-00 1 

NA 
NA 

Note: Cells in this table were intentionally left blank due to a lack of toxicity dala. 
NA= In fo rmation not available. 

p:1p;11projectslsenecals63eeca\min_risk2\DERMGW.WK4 

2.00E-003 

1.07E+ooo 
1.46E+002 

Dosc/Evenl Intake r Hazard 
Abso,bcd ,--- ·- ___ Resident {Adult) 

(mg/k -day) Quoli<'nt 
(mg.-cmz/c, cn t) - {Ne) f (Car) 

Co ntributi on 
toLif<'timc 

Cancer Risk 

6.26E-007 

I 07E-006 
l.71E+002 

l.54E-004 

2 64E-004 

CF = 
BIV = 
SA = 
ET = 
EF = 
ED = 

JE-004 

IE-001 

____ • __ I E-00 I 

Assumptions for Resident (Adult) 
0.001 l/cm3 

70 kg 
18.000 cm2 

AT (Ne) = 
_ IA!Jfa.) = __ 

0.58 hou rs/day 
350 days/year 

24 years 
8.760 days 

25 .550 days 

__ _ _ R,siden_t_(.Cbi ld R~•ident 
lnlake ~ Hazard Co ntribution Tolal 

J mglkf• dl!_Y) Q uotient to Lifetime Lifetime 
(Ne) (CarL ___ __,_fancer Risk Cancer Ris~ 

2 64E-OO~ 

4 5 1E-004 

4E-004 

lE-00 1 

2E-OO ~I ~---
Assumplions for Res id<'nt (Child) 

CF = 0.00 1 l/cm3 - -- -
BW = 15 kg 
SA = 6.600 cm2 
ET = 1.00 hours/day 
EF = 350 days/year 
ED = 6 ye:m 
AT(Nc) = 2. 190 days 
A! (C:l!) = 25 ,550 da\"S _ 
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E A-13 
CALCULATION OF ABSORBED DOSE AND RI SK FROM DERMAL CONTACT TO SURFACE WATER 

REASONABLE MAXIMUM EXPOSURE (RME) - SEAD-63 

Eq-~:lii0;;:-for Intake (mg/kg--day) :: DA x SA x EF x ED 
BW,AT 

Variables (Assumpt ions for Each Receptor arc Listed at the Bottom) 
DA :: Absorbed Dose per Event ED :: Exposure Duration 
SA = Surface Arca Contact BW = Bodyweight 
EF = Exposure Frequency AT = Averaging Time 

An11lyte 
Dermal 

Rffi 
Care. Slope 

Dermal 
Permubili ty 
Coeffi cient 

Kp 

_j.J!!>glkg3'1_ .l'!'~s~il:J... _ (cm/hrL _ 
Vol11 tile Org1mics 
Chlorofonn 
Toluene 
Semivolatile Organics 
4-Meth~·lphenol 
Benzo(a)pyrcnc 
Bcnzo(b )fluoranthene 
Benzo(ghi)pcrylcne 
Benzo(k)fluoranlhem! 
bis(2·Ethylhcxyl)ph1halatc 
Bu1ylbcnzylphthala1c 
Di -n-butylphthalate 
Di bcn z( a.h )anth raccne 
Diethyl phthalate 
Fluoranthcne 
lndcno( 1.2.3-cd)p~ n:ne 
Pentachlorophcnol 
Phcnanthrcne 
Pheno l 
Pyrcne 
Pesticides/PCBs 
4.4'-DDD 
4.4'- DDE 
4,4'- DDT 

Endosulfan sulfate 
Endrin 
End rin aldehyde 
Endrin ketone 
gamma-Chlordane 
Heptach lor 
Hcptachlor epoxide 
Metals 
Aluminum 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Si lver 
Sodium 
Thallium 

1.00E-002 
2.DOE-00 1 

NA 
NA 
NA 
NA 
NA 

2.00E-002 
2.00E-00 1 
1.00E-00 1 

NA 
8.00E-00 1 
4.00E-002 

NA 
J .OOE-002 

NA 
6.00E-00 1 
l .OO E-002 

NA 
NA 

5.00E-004 

6.00E-003 
J .OOE-004 

NA 
NA 

5.00E-004 
5.00E--004 
I.JOE-005 

I.OOE+OOO 
J .OOE-004 

4.90E-OOJ 
1.40E-005 
1.25E-005 

NA 
7.50E-005 
2.00E-002 

4.00E-002 

l .OOE-00 1 
NA 
NA 

2.00E-003 
2. IOE-005 
8.00E-004 

NA 
2.00E-004 

NA 
8.00E-005 

Vanadium I I .82E-004 
Zinc J .OOE-OOI 

Total Hazard ~~a.!!._d Can<;_! r Ri5k: 

p:lpit\projectslsenecals63eecalmin_risk2\0ERMSW.WK4 

6. IOE-003 6 .9E-OOJ 
NA J .2E-002 

NA 7.7E-OOJ 
7 JOE+OOO 8.JE-00 1 
7.30E-00 1 8.J E-00 1 

NA 1.2E+OOO 
7.JOE-002 7.6E-OO I 
l. 4DE-002 2.9E-002 

NA 4.2E-002 
NA 2.6E-002 

7.JOE+OOO 1.8E+OOO 
NA 4.00E-003 
NA 2.5 E-OOI 

7.JOE-00 1 l .3E+000 
l.20'--00 1 4.6E-OO I 

NA 1.6E-OO I 

NA 4.J E-003 
NA 2.2E-OO I 

2.40E-OOJ 2. IE-00 1 
3.40E-OO I 1.SE-00 1 
l.40 E-OO I l .2E-OO I 

NA 1.9E-OOJ 
NA l.4E-002 
NA 1.4E-002 
NA l.4 E-002 

l .50E-OO I UE-002 
4.50E+000 9.6E-OOJ 
9 . IOE+OOO 2.JE-002 

NA 1.00E-003 
UOE+OOO 1.00E-0<)) 

NA 1.00E-003 
NA l.OOE-003 

NA 1.00E-003 

NA 1.00E-003 

NA 2.00E-003 
5.00E-006 4.00E-004 

NA 1.00E-003 

NA 1.00E-003 

NA 1.00E-004 

NA I .OOE-003 

NA I .OOE-003 
NA i.OOE-003 

NA 2.00E-004 

NA 2.00E-003 

NA 6.00E-004 
NA 1.00E-003 
NA 1.00E-003 

NA 1.00E-003 

_ f':I~ - _ _6c00f-OO~ 

--------

Tau 

(hours) 

0.53 
0.37 

0.45 

2.83 
2.92 
4.24 

3.03 
17.44 
7.04 
4.06 
4.0R 
1.97 
l .53 
3.97 
3.50 
1.1 2 
OJR 
1.50 

6.98 
6.80 
10.96 
26.55 
15.33 
15.33 
15.33 
4.80 

13.9 1 
20.73 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

__ JM 

EE/CA - Mini Risk Assessment 
Seneca Army Depot Activity 

Equ.11i On fr{; Abs~~d Dose per Event (DA l: -' =-=-. ---~ 

~ 
For organics with ET < t• : DA • 2~r n ,· V--;-- CF 

For organics with ET > t• : DA = Kp x CW x I ET/( 1+8) + 2Tau( I+ 38 )/(1 +8) J x CF 
For inorgan ics: DA = Kp x CW x ET x CF 
Kp = Penneability Coefficient Tau = Lag Time 
CW = EPC Surface Water CF = Conversion Factor 
J;T. = Exp9surc Timi..: 

EPC Park Worker 
B Surface In ta ke Haza rd Cancer 

Water __ ...:__(,ng/k;:.~ - Quot ient Risk 
(uni1less) (mg/L (11_ :) _ (N_c) .. (Car) 

00 8.00E-004 l.55E-008 5 5JE-009 2E-006 3E-O t I 
0 1 I OOE-003 7.69E-008 4E-007 

0.0 2 20E-004 
5.0 1.00E-003 1.92E-006 IE-005 
5 1 9.00E-004 l.76E-006 IE-006 

R.OOE-004 

I OOE-003 l.82E-006 IE-007 
0.2 6.R0E-002 J . 18E-005 I.I JE-005 2E-OOJ 2E-007 

2.30E-004 9 .SOE-008 5E-007 
0.2 1.S0E-004 l .03E-008 3E-007 
11 .7 R 00E-004 4.0 1 E-006 JE-005 
0.0 2.90E-004 6.28E-009 SE-009 
1.4 7.00E-004 R.35E-007 2E-00:i 
8.0 9.00E-004 l .2 1E-006 2E-006 
2.9 I .OOE-003 J .32E-006 J. 18E-006 IE-004 IE-007 
0.8 5.70E-005 
0.0 8.00E-004 8.44E-009 IE-008 

5 00E-004 5. IJE-007 2E-005 

1.4 2 60E-005 1.99E-008 SE-009 
1.2 5 IOE-006 J .JOE-009 IE-009 
2.3 4.60E-005 1.88E-007 6 .7 IE-008 4E-004 2E-008 

I .40E-005 5 .35E-O IO 9E-008 
0.1 5.20E-005 I.IOE-008 4E-005 
0.1 6 .20E-005 
0.1 4.60E-005 
01 4.00E-006 4.05E-O IO 1.45E-O IO RE-007 5E-OI I 
0. 1 3.60E-006 4.97E-O IO 1. 77E-O IO IE-006 RE-0 10 

3.00E-006 I .20E-009 4.27E-O IO 9E-005 4E-009 

NA 3.63E+0O0 5.06E-006 5E-006 
NA l .80E-OOJ 5 .JOE-009 l.89E'009 2E-005 3E-009 
NA 9. 14E-002 1.27E-007 JE-005 
NA 1.90E-004 2.65E-0 10 2E-005 
NA 7.80E-004 1.09E-009 9E-005 
NA 2.20E+002 

NA 5.60E-OOJ I .56E-OOR 2E-004 
NA 7.20 E-OOJ 4.02E-009 1.4JE-009 2E-007 7E-0 15 
NA 7.9DE-OOJ I.I OE-008 3E-007 
NA 9.05E+OOO l.26E-005 4[-005 
NA 2.00E-002 

NA l .37E+OO I 

NA 2.30E+OOO J .2 1E-006 2E-OOJ 
NA 1.00E-004 l.39E-OIO 7E-006 
NA l. 88E-002 5.24E-009 7E-006 
NA l. 16E+OO I 

NA 8.90E-004 7.45E-O IO 4E-006 
NA 5.9JE+OO I 
NA I .90E-OOJ 2.65E-009 J E-005 
NA 8.90E-OOJ 1.24E-008 7E-005 

__NA __ 9.90E-00_2 _ _!.~~08 - 3E-007 

4E-OOJ SE-005 

Equation for Hazard Quoti ent = Chronic Daily Intake (Nc)/Refcrcncc Dose 

Equation for Cancer Risk = Chronic Daily lntaki.; (Car) x Slopi.; Factor 

~-----

RecrealionaI Visitor (Child Con1truction ,vorker 
lnlake Hnurd Cancer 

Int•~~ Hamd I C,nm __ (mg/k ·_d,•tl_ __ Quotient Ri sk _Lmg{!<_tt" ) Quotient Risk 
_ _JN..9 (Car) ,_J"-'Q (<:.-.!) -

l.34E-007 9.56E-009 IE-005 6E-O II Dermal Contact to Surface 
6.64 E-007 JE--006 Water Not Applicable 

For Construction Worker 

l .32 E-006 2E-005 
l .04 E-006 2E-006 

3. l5E-006 2E-007 
2.74E-004 1.96E-005 IE-002 JE-007 
8.47E-007 4E-006 
2.62E-007 J E-006 

6 .92E-006 5E-005 
5.42E-008 7E-008 
7 2 1E-006 2E-004 

5.55E-006 4E-006 
2.87E-005 2.05 E-006 IE-003 lE-007 

7.JOE-008 IE-007 
4.43E-006 IE-004 

J.4J E-008 SE-009 
5. 70E-009 2E-009 

1.62E-006 1.16E-007 JE-003 4E-008 
4 62E-009 SE-007 
Q S0E-008 JE-004 

3.S0E-009 2.5DE-O IO 7E-006 9E-OI I 
4.29E-009 J .07E-OIO 9E-006 IE-009 
I .0JE-008 7.39E-OIO 8E-004 7E-009 

-t .38E-005 4E-005 
4.58E-008 l .27E-009 2E-004 5E-009 
I.IOE-006 2E-004 
2.29E-009 2E-004 
9 .40E-009 BE-004 

1.35E-007 2E-OOJ 
J.4 7E-008 2.48E-009 2E-006 IE-014 
9.52E-008 2E-006 
I .09E-004 4E-004 

2.77E-005 IE-002 
1.2 1 E-009 6E-005 
4.53E-008 6E-005 

6 .44E-009 JE-005 

2.29E-008 JE-004 
1.07E-007 6E-004 
7. 16E-007 2E-006 

4E-002 BE-005 I --·- -·--·--- .L__ 
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l ,- ~LE A-13 
CALCULATION OF ABSORBED DOSE AND RISK FROM DERMAL CONTACT TO SURFACE WATER 

REASONABLE MAXIMUM EXPOSURE (RME)- SEAD-63 

Equation for Intake (ing/kg-day) = D~ ~ EO 
BWxAT 

Variables (Assumptions for Each Receptor arc Listed at the Bottom). 
DA = Absorbed Dose pe r fa·cnt ED = Exposure Duration 
SA = Surface Arca Contact BW = Bodyweight 
EF = E:.::posurc Frequency AT = A\'craging Time 

1 - I I 
Dermal Ca re Slope Permeability 

Ana lytc I RfO Derm a l Coerricicnt 

mg/kg-da~) (mg/kg-da~ )- 1 (c,; ·~1r) 

Notes 
I Cell s in this table were inlcnli onally left blank due to a !:\ck of1oxicity data 

Tnu 

(hours) 

EE/CA - Mini Risk Assessment 
Seneca Army Depot Activity 

- EqUition fo r-Absorbed Dose per Event (DA--r 

For organ ics with ET < t• : D,\ 
~ 

2'-r cw V-----;;- n 

For organi cs wil h ET > t• : DA = Kp x CW x f ET/( l +B) + 2Tau( I+ 3B)/( l+B) I x CF 
For inorganics· DA = Kp x CW x ET x CF 
Kp = Perm eabi lity Coefficient Tau = Lag Time 
CW = EPC Surface Water CF = Conn;rsion Fnctor 
ET--==-Exposure Time 

1 - B 

1 

EPC I Abso , bed 
Surfocc Oosc/Evenl 

I (unitl css ) 

W ater 

(mg/L) (mg-cm1/c,ent) 

Park Workrr 
lntnkc I Haza rd 

· (mg/kg-day) __ _ Quotient 
!N,) I - ic.,-

CF= 
BW = 
SA= 
ET = 
EF = 
ED = 
AT(Nc) = 
j.T (Car) = 

Assumptions for Park Worker 
- I E-003 li1er/c-;f" 

70 kg 
1.980 cm2 

I hour/day 

18 days/year 
25 years 

9, 125 days 

2?_,EO days 

C a,;;cr 
Ri sk 

-~"" '" -,~.-. '"""" ~, ,~ ;,,,,~,~~~ ] 
Equation for Cancer Ri sk = Chrome Dad~ Intake (Car) x Slope Factor 

Recrentional Vi!ilor Child 
--Intake Huard C1 nccr 

(mg/kg-day) Quotient Ri sk 

~-<L L !~ 
_ Assumpti ons for Recrea tional Visitor (Child ) _ 
CF = I E-003 litcr/cm3 
BW = 15 kg 
SA = 3.300 cm2 
ET = 
EF = 
ED = 
AT (Ne) = 
AT(Car) = 

I hour/day 
20 days/year 
5 years 

1.825 days 
25,550 days 

2 Kp. B. and Tou \\ere taken from EPA Risk Assessment Gu idance for Supcrfund. Volume I: Human Hcahh E\'alualion Manu:1I. Supplement Guidance: Dcnn:11 Ri sk Assessment Interim Guidance. 1999. 
Where Kp and B \\Cl\! not a\'ailabc. they ,,ere calculated ::iccording to the gu idance Kow "alucs from SRC Ph~sProp Database \\Cl\! used to eslimalc Kp (hllp://esc .syrrcs .com/interko,, /ph~ sdcmo htm). 
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-
TABLE A-._ 

CA LCULATION OF ABSO RB ED DOSE AN D RISK FROM DERMAL CONTACT TO SURFACE WATER 

REASONABLE MAXIMUM EXPOSURE (RME) - SEAD-63 

Equation for Intake (mg/kg-day) = -DA~ SA- x EF x E~ 
BWxAT 

V3riablcs {Assum[l:tions for Each Rccc[l:tor are Listed at the Bottom}: 
DA = Absorbed Dose per Event ED = Exposure Duration 
SA = Surface Arca Contact BW = Bodyweight 
EF = Exposure Frequency AT = Ave raging Time 

------,.,.,...-----T- -Dermal C1rc. Slope Permeab ility 
An1 lyte RID Dermnl Coeffi cient 

Kr 

J!:!!s/!<S:!!>i) _ (mg/kgjay}:_1 - ~ m/hr!_ 
Volatile Ori;:a nics 
Chlorofonn 1.00E-002 6. IOE--003 6.9E-003 
Toluene 2.00E-00 1 NA 3.2E-002 
Semivolat ilc Org,mics 
4-Mcthylphcnol NA NA 7.7E-003 
Bcnzo(a)pyrcnc NA 7 30E+OOO 8.3E-OOI 
Bcnzo(b)fluoranthcnc NA 7 30E-OOI 8 3E-OO I 
Bcnzo(ghi )pcrylcnc NA NA I 2E+OOO 
Bcnzo(k)fluoranthcnc NA 7.30E-002 7.6E-OIJ I 
bis(2-Ethylhcx~·l)phthalatc 2.00E--002 1.40E-002 2.9E-002 
Butylbcnzylphthalalc 2.00E-00 1 NA 4.2E-002 
Di-n-butylphthalale 1.00E--00 1 NA 2.6E-002 
Di bcnz( a.h )an th raccne NA 7 30E+0OO 1.8E+OOO 
Diethyl phthalale S.OOE-00 1 NA 4.00E-003 
Fluoranthcnc 4.00E--002 NA 2.SE--00 1 
lndcno( 1,2.3-cd)pyrcne NA 7 30E-OOI l.3E+OOO 
Pentachlorophcnol 3.00E-002 I 20►00 1 4.6E-OIJ I 
Phcnanthrcnc NA NA 1.6E-OO I 
Phenol 6.00E-00 1 NA 4.JE-003 
Pyrcne 3.00E-002 NA 2.2E-OO I 
Pt5tic ides/PCBs 
4.4'-DDD NA 2 40E-001 2. IE-O<ll 
4.4'-DDE NA 3.40E-OO I l.8E-001 
4.4'-DDT 5.00E-004 3.40E-001 3.2E-OOI 
Endosulfan sulfate 6.00E-003 NA l.9E-003 
Endrin 3.00E-004 NA 1.4E-002 
Endrin aldehyde NA NA 1.4E-002 
Endrin ketone NA NA 1.4E-002 
gamma-Chlordane 5.00E-.004 3.SOE--00 1 1.2E-002 
Hcptachlor 5.00E-004 4 50E+OOO 9.6E-003 
Hcptachlor cpoxidc I J0E-005 9. IOE+OOO 2.3E-002 
Metals 
Aluminum I .OOE+OOO NA 1.00E--003 
Arsenic 3.00E-004 1.50E+OOO 1.00E-003 
Barium 4.90E-OOJ NA 1.00E-003 
Beryll ium 1.40E-005 NA 1.00E-003 
Cadmium l.2SE-005 NA I.OllE-003 
Calcium NA NA I.OOE-003 
Chromium 7.SOE-005 NA 2.00E-003 
Cobalt 2.00E-002 5.00E-006 4.00E-004 
Copper 4.00E-002 NA 1.00E-003 
Iron 3.00E--001 NA I .OOE-003 
Lead NA NA I .OOE-004 
Magnesium NA NA I .OOE-003 
Manganese 2.00E--003 NA 1.00E-003 
Mercury 2. IOE-005 NA 1.00E-003 
Nickel 8.00E-004 NA 2.00E--004 
Potassium NA NA 2.00E-003 
Silver 2.00E-004 NA 6.00E-004 
Sodium NA NA 1.00E-003 
Thallium 8.00E-005 NA I. OOE-003 
Vanad ium 1.82E-004 NA 1.00E-0<13 
Zinc 3.00E--001 N_A 6~E-~4 

Total Hazard ~rntient and Cance_r Risk: _ 

p:\pit\projects\seneca\s63eeca\min_risk2\OERMSW.WK4 

Tau 

(hours) 

0.53 
0,37 

0.45 
2 83 
2.92 
4.24 
3.03 
17 44 
7.04 
4.06 
4.08 
1.97 
I 53 
3.97 
3.50 
1. 12 
0.3R 
1.50 

6.9R 
6.80 
10.96 
26.55 
15 33 
15.33 
15.33 
4.80 
13.9 1 
20.73 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

EE/CA - Mini Risk Assessment 
Seneca Army Depot Activity 

-Equa1ion ro7 Absorbed Dose per E~ nt (DA): ~ 
/ • , ET 

0 .\ l t. r C'\\·v---- CF For organics ,,i th ET < t• : 

For organics "ith ET > t DA = Kp x CW x [ ET/( l+B) + 2Tau(l +3B)/( l+B) Ix CF 
For inorganics: DA = Kp x CW x ET x CF 
Kp = Penm:abi lit~ Coefficient Tau = Lag Time 
CW = EPC Surface Water CF = Conversion Factor 
ET = Exposure lime _ 

EPC 
0 Surf1:ice 

Water 
{~mith:ss ) (mg/L) 

0,0 R.OOE-004 
0 1 I.OOE-003 

0,0 2 lOE-004 
5.0 I.CXlE-003 
5.1 9.00E-004 

8.00E-004 
1.00E-003 

0.2 6.S0E-002 
2.31JE-004 

ll .2 I 50E-<J04 
11 .7 8 OOE-CXl4 
00 2 90E-004 
14 7 O<lE-004 
RO 9 O<IE-004 
2.9 I 00E-003 
O.R 5.7llE-005 
0.0 8.00E-004 

5 00E-004 

14 2.60E~l05 
1 2 5 IOE-006 
2.3 4.60E-005 

1.40E-005 
0.1 5.20E-005 
0.1 6.20E-00:i 
0.1 4.60E-005 
0.1 4.00E-006 
0 1 3.60E-006 

3 OOE-006 

NA 3.63E+OOO 
NA 3.80E--003 
NA 9.14E-ll02 
NA I .90E-004 
NA 7.80E-004 
NA 2.20E+002 
NA 5.60E-003 
NA 7 20E-003 
NA 7 90E-003 
NA 9.05E+OOO 
NA 2.00E-002 
NA 3.37E+OO I 
NA 2.30E+OOO 
NA 1.00E-004 
NA I .R&E-002 
NA 1.1 6E+OO I 
NA R.90E-004 
NA 5.93EHXl l 
NA 1.90E-ll03 
NA 8.00E-003 

Absorbed 
Dose/Event 

(mg-cm 2
~ 1ent) 

I I IE-008 
5 5 1 E-008 

3. 14E-009 
3.86E-006 
3.53E-006 
5.66E-006 
3 65E-006 
2.lRE-005 
7.03E-OOR 
2 17E-OOR 
8 04E-006 
4.50E-009 
5.9RE-007 
6 44E-006 
2.3RE-006 
2.67E-OOR 
6.05 E-009 
3.68E-007 

3 99E-OOR 
6.62E-009 
I.JSE--007 
3.83E-O IO 
7.R&E-009 
9.39E-009 
6.97E-009 
2.9 1E-O IO 
3.56E-O I0 
R.58E-O IO 

3 63E-006 
3.&0E--009 
9.14E-008 
l.90E-O IO 
7.80E--O IO 
2.20E-004 
1.12E-008 
2.88E-009 
7.90E-009 
9.0SE-006 
2.00E-009 
3.37E-005 
2.JOE-006 
I.ClOE-OIO 
J .76E-009 
2.32E-005 

Resident (Adult) 
. In take Hnzard Contrib ut ion 

_ _!,nglk -day) _ Quotient to Lifetime 
>- (Ne) (Car) Cnnccr Risk 

1.6 1E-008 5 53E-009 2E-006 3E-OI I 
8.0 IE-0<18 4E-007 

I .92E-006 IE-005 
l.76E-<Xl6 IE-fl06 

1.R2E-006 IE-007 
3.J IE-005 1 IJE-005 2E-003 2E-007 
1.02E,JIJ7 SE-007 
3.16E--OOR 3E-007 

401E-006 ;E-005 
6.54E-009 RE--009 
8.69E-007 2E-005 

3 2 IE-006 2E-006 
3.46E-006 I IRE-006 IE-004 IE-007 

8.79E-009 IE-008 
5.34E-007 2E-005 

l.99E-008 5E-009 
3 30E-009 IE-009 

I .96E-007 6.71E-008 4E-004 2E-OOR 
5,57E-O IO 9E-008 
1.14E-008 4E-005 

4.22E-O IO 1.45E-O IO RE-007 SE-0 11 
5. IRE-0 10 I 77E-O IO IE-006 RE-010 
l.2SE-009 4.27E-OIO IE-004 ➔ E-009 

5.27E--006 SE-006 
5.52E-009 I .89E-009 2E-005 3E-009 
1.33E-007 3E-005 
2.76E-O IO 2E-005 
l . 13E--009 9E-005 

I 63 E-008 2E-004 
4.18E--009 1.43E-009 2E-007 7E-0 15 
1.I SE--008 3E-007 
I.J IE--005 4E-005 

3.34E-006 2E-003 
l. 45E-O IO 7E-006 
5.46E-009 7E-006 

7.76E-O IO 4E-006 

2.76E-009 3E-005 
I .29E-008 7E-005 

NA ___ l':!,A_ 9.90E-002 

5 34E-OIO 
5.93E--005 
1.90E-009 
8.90E-009 
5094E--O_<J R _ , . i!c63E:<20R ---- ,_l_E-007 -----

SE-003 SE-005 --- -- ·- --

Equati on for Haz.,rd Quotient = Chronic Dail y Intake (Nc)/Rcfcn::ncc Dose 
Equati on for Contribu tion to Cancer Risk = Chronic Dai ly Intake (Car) x Slope Factor 
Equation for Total Lifet ime Cancer Ri sk = Adu lt Contribution + Child Contribution 

Ru iden t /Child\ Resident 
lntnkc Haza rd Contribution Total 

_ _(_mglkg-dny) _ Quot ient to Liretime Lirctimc 
(Ne) (Car) Cancer Ri sk Cancer Risk ·- -

l.34E-007 9 56E-009 IE-005 6E-OI I OE-0 11 
6.64E,J07 3E-006 

3 l2E-006 2E-005 4E-005 
3 04E-006 2E-006 4E~l06 

3 ISE-006 2E-007 4E-007 
2 74E-004 I 96E-005 I E-002 JE-007 4E-007 
8.47E-007 4E-006 
2 62 E-007 3E-006 

6 92E-006 SE-005 RE-005 
5 42E--008 7E-008 
7 21E-<>06 2E-004 

5.55E-006 4E-006 6E-006 
2.R7 E-005 2.0SE-006 IE-003 2E-007 4E,l07 

7.J0E-008 IE-007 
4.43E-006 IE-004 

3 43E-008 &E--009 IE--008 
5.70E-009 2E,l09 3E-009 

1.62E-006 1.1 6E-007 3E-003 4E--008 6E-008 
4.62E-009 8E--007 OE+OOO 
9.SOE-008 JE-004 OE+OOO 

3.50E-O<l9 2.SOE-0 10 7E-006 9E-OI I IE-0 10 
4.29E-009 -J .07E-O IO 9E-006 IE-009 2E--009 
1.03E-008 7.39E-OIO 8E-004 7E--009 IE-008 

4 38E-005 4E-005 
4.58E-008 3.27E-009 lE--004 SE--009 8E-009 
1. IOE-006 2E-004 
2.29E-009 2E-004 
9.40E-009 8E-004 

I 35 E-007 lE--003 
3 47E-008 2.48E-009 2E-006 IE-014 2E--0 14 
9.52E-008 2E-006 
1.09E-004 4E-004 

2.77E-005 IE-002 
l.2 IE-009 6E-005 
4 53E-008 6E-005 

6.44E-009 3E-005 

2.29E-008 3E-004 
1.07E-007 6E-004 

_ Z,.!_6E-002__ 2E-006 

'--- ·- - 4E-002 BE-005 IE-004 
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TABLE A-l , 
CALCULATION OF ABSORBED DOSE AND RISK FROM DERMAL CONTACT TO SURFACE WATER 

REASONABLE MAXIMUM EXPOSURE (RME) - SEAD-63 

Eql.iatio·n for Intake (mS /k~ DX ; sx, EF ~, ED 
BW,AT 

Variables {Assumptions for Each Receptor :ire Listed at the Bottom): 
DA = Absorbcd Dose per Event ED = faposun.: Duration 
SA = Surfacc Arca Contact BW = Bodyweight 
EF = faposurc Frequency AT = A\'er.lging Timc 

An11 lytt: 

Notes. 

-c 1--Dt:rm 1I Care. Slop, 
RfD Ot:rm1I 

(r!ig/kg-<i~i) (ms!l<_g_jay):1 

Pt:rmtability 
Cocrficit:nl 

A°µ 

(cm/hr) 

I Cells in this table were inlention3lly left blank due to a lack oftox ici1y da1:i. 

Tau 

(hours) 

EE/CA - Mini Risk Assessment 
Seneca Army Depot Activity 

EQllation for Absorbed Dosc pe r fa·ent (DA)' 

For organi cs with ET < t• : 0\ ii,p I 
- -

f> 1 F..T 
c, · --- c, 

\ . 
For organics wi1h ET > t DA = Kp x CW x I ET/( l+ B) + 2Tau( 1+3B)/(l+B) I x CF 
For inorgani cs: DA = Kp .-. CW x ET x CF 
Kp = Pcnncability Coefficient Tau = Lag Timc 
CW = EPC Surface \Vatcr CF = Com·ersion Factor 
ET = Exposure Time _ 

Equation for Hazard Quotient = Chronic Daily Intake (Nc)/Refcn.:nce Dose 
Equation fo r Contribution lo Cancer Risk = Chronic Dai ly lntakc (Car) x Slope Factor 
Equation fo r To1.:il Lifetime Cance r Risk = Adult Contribution+ Chi ld Contribution 

I (uni~css) I 
EPC I Absorbed Resident Adult Resident Child Resident 

Surface Oose/Evenl lntakt: Hazard Cont ribulio;----lnta~ - Hazard Contribution - ~ 
Water (mg/kg-dar} Quotient to L1fe1tme (mg/k -day) Quoht:nt to L1retime L1rd11nt: 
(mg/L) (mg-cml/c\'cnt) (Ne) Car Canet:r Risk (Ne) Ca r C1net:r Ri sk Cancer Risk 

Assumptions for Resident (Adult) ' ... , .... ·· " 
CF = I E-003 liter/cm] 
BW = 70 kg 
SA = 4.500 cm2 
ET = 
EF = 
ED = 
AT (Ne) = 

AT (Cor) = 

0.5 hour/da~ 
35 d:iys/year 
24 years 

8.760 days 

25.550 day~----

cj,;, 
BW = 
SA = 
ET = 
EF = 
ED = 
AT (Ne) = 

AT (Corl = 

I hour/d3y 
35 days/year 
6 ~cars 

2.1 90 days 
25 .550 .!!_ays ______ _ 

2 Kp. B. and Tou \\ere taken from EPA Risk Assessment Guidance for Supcrfund. Volume I: Human Health haluation Manual. Supplcment Guid;mc1.:: Ocrmal Ri sk Assessment Interim Guidance . 1999 
Whcrc Kp and B "cn.: not availabc . they wen; calculaled according to the guidancc. i-.:o,, \'al ues from SRC Ph~ s Prop Database ,,ere used lo cstimah.: Kp (http ·//csc.syrn.:s.com/in1erko,, /ph~ sdcmo.htm). 
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Equation for lntakC{tng/kg-day) = 

Variables (Assumptions for Each Receptor arc Listed at the Bottom): 
CS = Chemical Conccntr:uion in Sediment. from Sediment EPC Data 
CF = Conversion Factor 
SA = Surface Arca Contact 
AF = Adherence Factor 
ABS = ~ b~LQ!!.!pf!.qr ___________________ 

--
Derm al CArc. Slope 

Anal ytc RID Dermal 

---- _(!f'_s&t<t~ (mg/k_g~r)- 1 

Volatile Organics 
Acetone L00E-001 NA 
Methyl c1hyl ketone 6.00E-00 1 NA 
Toluene 2.00E-00 1 NA 
Scmivolatilc Organics 
2-Mcth~ lnaphthalcnc 4.00E-002 NA 
Bcnw(a):mthraccnc NA 7.30E-00 1 
Bcnzo(a)pyrenc NA 7-30E+000 
Bcnzo(b )fluoranthcnc NA 7_30E-00J 
Bcnzo(k)fluoranlhcnc NA 7.J0E-002 
bis(2-Ethylhcx~ I )phthalatc l .OOE-002 L40E-002 
But~ lbcnz~ lphthal:lli.: 2.00E-00 1 NA 
Carbazoli.: NA 2.00E-002 
Chr. si.:ni.: NA 7.J0E-003 
Di•~•but~ lphthal:lte J.00E-001 NA 
Di·n-oct~ lphthal::it i.: NA NA 
Dibcnz(a.h):lnthr.icene NA 7.30E+000 
Dibcnzofur.in NA NA 
Oielhyl phthala1e 8.00E-00 1 NA 
Fluor.inthene 4.00E~l02 NA 
Fluon:ne 4.00E-002 NA 
lndcno( 1.2.J-cd)pyrcnc NA 7.30E-00 I 
Naphthalene l .00E-002 NA 
Phcn.:mthn:ne NA NA 
Phenol 6.00E~lOI NA 
Pyrenc 3.00E-002 NA 
Peslicides/PCBs 
4-4'-DDD NA H0E-001 
4,4'-DDE NA J.40E-00 J 
4.4 '-DDT 5.00E-004 3.40E-O0I 
alpha-Chlordane 5.00E-004 3 50E-OOI 
Aroclor-1260 2.00E--005 2.00E+000 
Endosulfan I 6.00E-003 NA 
Endosulfan sulfate 6.00E-003 NA 
Endrin aldehyde NA NA 
End rin ketone NA NA 
Metals 
Aluminum L00E+OOO NA 
Arsenic 3.00E-004 l.50E+000 
Barium 4.90E-003 NA 
Beryllium l.40E-005 NA 
Cadmium L25E-005 NA 
Calcium NA NA 
Chromium 7.50E-005 NA 
Cobalt 2.00E-002 5.00E-006 
Copper 4.00E-002 NA 
Cyanide 2.00E-002 NA 
Iron l .00E-001 NA 
Lead NA NA 
Magnesium NA NA 
Manganesi.: 2.00E-003 NA 
Mercury 2. I0E-005 NA 
Nickel 8.00E-004 NA 

h:\englsenecals63eecalmin_risk\DERMSED.WK4 

TABLEA-15 

CALCULATION OF ABSORBED DOSE AND RISK FROM DERMAL CONTACT TO SEDIMENT 

REASONABLE MAXIMUM EXPOSURE (RME)- SEAD-63 

EE/CA - Mini Risk Assessment 

Seneca Army Depot Activity 

cs:< CF X SA:< AF X ABS X EF X ED 
BW ., AT 

--=--==-=-= ---c-=- =-

Absorption 
Factor" 

(~itl1:_ss) 

NA 
NA 
NA 

0.10 
0.13 
0.13 
0. 13 
0. 13 
(1.10 
0. 10 
0_10 
0.10 

., 0, 10 
0. 10 
0. 13 
0. 10 
0. 10 
0. 13 
0. 13 
0. 13 
0.13 
0. 13 
0.10 
0.13 

0.oJ 
0.03 
0 OJ 
0_04 
0. 14 
0.10 
0. 10 
0.10 
0.10 

NA 
J .OOE-002 

NA 
NA 

L00E-003 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

EF = Exposure Frequency 
ED = Exposure Duration 
BW = Bodyweighl 
AT = A\'eraging Time 

Equation for Hazard Quotient = Chronic Daily lnlakc (Nc)/Rcfon.:ncc Dose 

Equation for Cancer Risk = Chronic Daily Intake (Car) x Slope Factor 

EPC 
Sediment 

jmg/kg_) -

~ P:1rk \Vorkcr Recreational Visitor Child Construction \Vorker 
A- bsorbed Dose -1 · lfazo,d Cnnccr _ Absorbed Dose Hazard Cancer Absorbed Dose Hazard Cn nm 

(~~~~~r~ll~lcAr) Quotie~~ - Risk ~ _( N~~~[d~1c;rj~- Q:ti:1 __ - Ri~~ - (Nc:~g/kr~~ ~=tient Risk 

.50E-00J 

.50E-002 

.40E-002 

L40E-00l 
2.00E+000 
2.70E+000 
3.50E+000 
L90E+000 

. I0E-001 

.20E-002 
4.J0E-001 
2.20E+II00 
L90E-002 
J. 90E-002 
I .20E+000 
3.60E-002 
9.lllE-002 
O0E+0OO 
I I0E-00 1 

2.50E+0OO 
2.J0E--002 
U 0E+0OO 

. I0E-002 
.20E+0OO 

.90E-00J 

.20E-00J 

.J0E-003 

.20E-00J 

. I0E-0lll 

.50E-00J 
Ll0E-002 
8.60E-00J 
9.40E-11113 

.67E+004 

.80E+000 

.07E+002 
.00E-001 
.30E-00I 
. IIE+005 
.44E+00 I 
.44E+00I 
.26E+00 J 
_ I0E+0OO 
.97E+004 
.62E+II0 I 
.61E+004 
.95E+002 
.J0E-110 1 
.4lE+00J 

I llE-00Q 

R.SJE-009 
J.77E-000 

U J E-11119 

7.39E-0119 
H9E-007 
L 15E-008 

2.40E-0119 

8.83E-O J0 
J_J4E-007 

2.00E-0IO 
l .03E-0I0 
l.24E-008 
6.02E-0 10 
9.64E-0 J0 

L64E-007 

6.67E-0 I0 

3E-008 
7.46E-008 
I 0IE-007 
I 31E-007 
7 0RE-008 
3 16E-009 <E-007 

9E-0119 
I .2'.\ E-008 
6.;l I E·00R 

2E-008 

4 47E-008 

9E-009 
IE-005 
JE-007 

9J2E-00R 
IE-007 

IE-009 
IE-005 

J J6E-0 l I 
7.9lE-0 I I 
7_14E-0 I J 4E-007 
3.67E-11 1 I lE-007 
4.42E·009 6E-004 

IE-007 
2E-007 

I 5.85E-008 5E-004 I 

I 5E-005 

1.l lE-008 
5E-00R L48E-007 
7E-007 2.00E-007 
IE-007 2.59E-007 
5E-009 I 41E-007 
4E-0II 8.78E-008 6.27E-0119 

I 76E-008 
2E-0I0 2.45E·008 
5E-0 I0 I 25E·007 

UlE-008 

3E-007 8.89E-00R 

7.34E-008 
4.46E-006 
L14E-0117 

7E-008 1.85E-007 
2.J9E-008 

8.78E-009 
3.32E-006 

SE-Oil 6.67E-0I I 
JE-1111 1.57E-0I0 
2E-0 JJ L99E-009 1.42E-0J0 
IE-011 I .02E-0119 7_29E-0I I 
9E-009 l.2JE-007 8.78E-009 

5.98E-009 
9.57E--009 

9E-008 L6JE-006 1.1 6E-007 

[ 6 62E-009 I 

J E-007 

4E-006 
9E-008 

lE-007 

I 

9E-II0R 
lE-00➔ 

JE-006 

IE-006 

IE-0118 
JE-004 

4E-006 
lE-006 
6E-003 
IE-006 
2E-006 

5E-00J 

5E•00.J 

IE-007 
IE-006 
lE-007 
IE-00R 
9E-0l I 

5E-0 I0 
9E-O IO 

6E-007 

IE-1107 

2E-0 II 
SE-0 11 
5E-0 I I 
3E-0 II 
2E-008 

lE-007 

Dermal Contact to Sediment 
Not ApplicAple for 

for Construction Worker 
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TABLE A-IS 

CALCULATION OF ABSORBED DOSE AND RISK FROM DERMAL CONTACT TO SEDIMENT 

REASONABLE MAXIMUM EXPOSURE (RME) • SEAD-63 

EE/CA - Mini Risk Assessment 

Seneca Army Depot Activity 

Eq~a1iOnror·1nui.:c (ms/k&~a~) -= =-==-=-- ~ = ~~A x AfX ABS x EF x- ED 
B\V xAT 

Variables (Assumptio ns for Each Recepto r arc Listed at the Bottom}: 
CS = ChcmiC.31 Conccntr.i.tion in Sediment from Sediment EPC Data 
CF = Con \'crsion Factor 
SA = Surface Arca Conl:lct 
AF = Adherence F:ictor 
~ BS = Abs.Q!PJ!Qn FacJ.9r _ 

. ··- -
---· - -

DermAI Care. Slope 
An1lyte Rffi Dermal 

(m~-d",V mglkgcd•r)-1 

Potassium NA NA 
Selen ium 5.00Ul03 NA 
Sodium NA NA 
Thallium 8.00E-005 NA 
Vanadium I 82E-004 NA 
Zinc 3.00E-00 1 NA 

T o tal Hazard Qu o tie!Jt and S:a~~r Ris½_:. _ 

----
Absorption 

F1ctor" 

(u~ I~ ) 

NA 
NA 
NA 
NA 
NA 
NA 

Note Cells in thi s table \\Crt.: intentionally left blank-duC to a lack of to~icity data. 
NAc In fo rm ation not a\'ai lable. 

Equ:iti on for Haz."lrd Quoti ent = Chro nic Daily Intake (Nc)/Rcfc n:ncc Dose 
EF = Exposure Frcqucnc~ 
ED = faposure Duration 
BW = Bodyweight 

Equati on for C:mccr Risk = Chronic Dail y Intake (Car) x Slope Factor 

AT = A\'c r.tging Ti me 

EPC 
Sediment 

(mg/kg) 

2.57E+003 
2. IOE+OOO 
5.78E+002 
2 JO E+OOO 
2.80E+OOI 
5 34E+002 

Absorbed Dose I -Muard 
_ (mgfkf -day) _ _ Quotit:nt 
(Ne) (Cu) 

CF = 
BW = 
SA = 
A F = 
EF = 
ED = 
AT (Ne) = 
AT (Car) =_ 

IE-003 

Assumptions for Park Worker 
- I E-006 kg/mg 

70 kg 
5.700 cm 2 

0.2 mg/cm2 
18 da~ s/ycar 
25 years 

9. 125 days 
25.550 days 

I E-006 

Absorbed Dost: 

.Jmglkr -d•y)_ 
J!:! c) _ -~ (Cu) 

Hazard I- Cancer 
Quotient Ri sk 

IE-002 JE-006 

Assumptions for Recreational Visitor (Child) 
CF=-
sw = 
SA = 
AF = 
EF = 
ED = 
AT (Nc) = 
AT (Car) = 

~ I E-006 kg/mg 
15 kg 

2.800 cm 2 
0 2 mgfcm2 
7R da~s/~ car 
5 years 

1. 825 days 
_25.550 days 

Absorption factors are from EPA Risk Assessment Guidance for Supeliund, Volume I: Human Health Evaluation Manual, Supplement Guidance: Dermal Risk Assessment. 1999. 
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(:onstruction \Vorker 
Absorbed Dose I Haza rd 

_Jm_g{J<r-~.tl.___ _ Quotient 
J Nc) (CuL_ 

-- ___ =r 

Can7er 
Risk 
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TABLE A-16 

CALCULATION OF ABSORBED DOSE AND RISK FROM DERMAL CONTACT TO SEDIMENT 
REASONABLE MAXIMUM EXPOSURE (RME)- SEAD-63 

EE/CA - Mini Risk Assessment 
Seneca Army Depot Act ivity 

Equation for Intake (mg/kg-day) = ----=--- - . - - - cs ;tfx sAxAF X Aas ~'( EF X ED 
BW\:AT 

Variables (Assumptions for Each Receptor an: Listed at the Bottom): Equation for Hazard Quotient = Chronic Daily Intake (Nc)/Rcfi.:n.:ncc Dose 
CS = Chemical Concentration in Sediment. from Scdimi.:n t EPC Data 
CF = Conversion Factor 

EF = Exposure Frcqui.:nc~ 
ED = Exposure Durat ion 
SW = Body"cight 

Equation for Contribution to Cancer Risk = Chronic D:iily Inr.ikc (Car) x Slope Factor 
Equation for Total Li fe time Cancer Risk = Aduh Contribu tion + Child Contri but ion 

SA = Surface Arca Contact 

Analyte 

Vo latile Organics 
Acetone 
Methyl ethyl ketone 
Toluene 
Semivolatile Organics 
2-Methylnaphthalenc 
Bcnzo(a)anthr.iccnc 
Bcnzo(a)pyrcnc 
Bcnzo(b )fluor.mthcnc 
Bcnzo(k)fluoranthcnc 
bis(2-Ethylhexyl)phthalatc 
Butylbcnzylphthalatc 
C:uba.zolc 
Chrysenc 
Di-n-butylphthalatc 
Di-n-octylphthalate 
Dibcnz(a,h)anthr.icenc 
Oibcnzo furan 
Dicth~·I phthalate 
Fluoran thcm.: 
Fluorcnc 
lndcno( 1,2,3 -cd)pyrcne 
Naphthalene 
Phcnanthrcne 
Phenol 
Pvrenc 
P~stic:ides/PCBs 
4.4'-DDD 
4.4'-DDE 
4,4'-DDT 
alpha-Chlordane 
Aroclor-1 260 
Endosul fan I 
Endosulfan sulfate 
Endrin aldehyde 
Endrin ketone 
Metals 
Aluminum 
Ar..cnic 
Barium 
Beryllium 
Cadmiu m 
Calcium 
Chromium 
Cobalt 
Copper 
Cyanide 
Iron 
Lc:,d 

Magnesium 
Manganese 
Mercury 
Nickel 
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Dermal 
RfD 

(mglkg-da~')_ 

1.00E-001 
6.00E-00 1 
2.00E-00 1 

4.00E-002 
NA 
NA 
NA 
NA 

2 00E-002 
2.00E-00 1 

NA 
NA 

1.00E-~ 1 
NA 
NA 
NA 

8.00E-<>0 1 
4.00E-!>02 
4.00E-!>02 

NA 
2.00E-002 

NA 
6.00E-00 1 
3.00E-002 

NA 
NA 

5.00E-004 
5.00E-004 
2.00E-005 
6.00E-003 
6.00E-003 

NA 
NA 

I.00E+000 
3.00E-004 
4.90E-003 
1.40E-005 
I .lSE-005 

NA 
7.S0E-005 
2.00E-002 
4.00E-002 
2.00E-002 
3.00E-00 1 

NA 
NA 

2.00E-003 
2. IOE-005 
8.00E-004 

Cu c. Slope 
Dermal 

_ (mgl!<_g~y)- 1 

NA 
NA 
NA 

NA 
7.30E-O0 I 
7.30E+000 
7.30E-00 I 
7.30E-002 
1.40E-002 

NA 
2.00E-002 
7 J0E-003 

NA 
NA 

7.30E+000 
NA 
NA 
NA 
NA 

7.J0 E-001 
NA 
NA 
NA 
NA 

2 40E-00I 
3 -HlE-001 
3.40E-OO I 
3.S0E-00 1 
2.00E+000 

NA 
NA 
NA 
NA 

NA 
1.50E+OO0 

NA 
NA 
NA 
NA 
NA 

5.00E-006 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Absorption 
Factor~ 

(unitlcss) 

NA 
NA 
NA 

0.10 
0 .13 
0 .13 
0. 13 
0. 13 
0. 10 
0. 10 
0. 10 
0. 10 
0.10 
0.10 
0 13 
0.10 
0 .10 
0.13 
0.13 
(l.13 
0.13 
0 .13 
0.10 
0 .13 

0 .03 
0.oJ 
0 .03 
0 .04 
0 .14 
0 .10 
0 .10 
0 .10 
0 .10 

NA 
3.00E-002 

NA 
NA 

1.00E-003 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

AT = Averaging Time 

EPC 
Sediment 

(mg/kg)_ 

1.S0E-001 
3.S0E-002 
1.40E-002 

1.40E-002 
2.00E+000 
2.70E+000 
3.50E+000 
1. 90E+000 
1. I0E-00 1 
2.20E-002 
4.J0E-00 1 
2.l0E+000 
1.90E-002 
1.90E-002 
1.20E+000 
3.60E-002 
9 .l0E-002 
4.30E+000 
1.I 0E-001 

2.50E+000 
2.30E-002 
I .50E+000 
1. I0E-002 

3.l0E+000 

3 .90E-003 
9 .l0E-003 
8.30E-003 
3.20E-003 
I.I0E-001 
7.S0E-003 
l.l0E-002 
8.60E-003 
9.40E-003 

1.67E+004 
6 .80E+OO0 
1.07E+002 
8.00E-00 1 
8.30E-00 I 
2. 11 E+00S 
2.44E+00 I 
1.44E+00 I 
4.26E+00 I 
2. I0E+000 
2.97E+004 
4.62E+00 I 
l.61E+004 
9.95E+002 
I.J0E-001 

4.42E+00I 

Resident (ll.dult) 
Absorbed Dose Hazard 

(mg/kg-dayl_ Quoticnl 
(Ne[_ ~ ~(~-;_) ...=_ -

I l l E-000 3E-00R 
7.46E-008 
1.0 IE-007 
I.JIE-007 
7.0RE-008 

8.83E-009 3. 16E-009 4E-ll07 
1.77E-009 9E-0ll9 

I 23E-008 
6.3 1E-00k 

I ;3E-ll09 2E-0ll8 

4.47E-ll08 

7.39E-009 9E-000 
4.49E-007 IE-005 
l .15E-00R 3E-ll07 

9.32E-008 
2.40E-009 IE-007 

8.83E-0 I0 IE-009 
3.34E-007 lE-005 

3.36E-0 I I 
7.92E-0 1 I 

2 .llllE-0 10 7.14E-0 I I 4E-007 
1.ll3E-0 l ll 3.67E-0 I I 2E-007 
l .24E-008 HlE-009 6E-004 
6 .0lE-0 10 IE-007 
9.64E-0 I0 2E-007 

1.64E-007 5.85E-008 SE-004 

6 .67E-0 I0 SE-005 

Resident lChild) 
Contribution Absorbed Dose Hazard 

to Lifetime _jmg/k -day) Quotient 
Cancer Risk (Ne) 

-
(C0,c) -

l.l 2E-008 3E-007 
SE-008 1.48E-007 
7E-007 2.00E-007 
IE-007 2..59E-007 
5E-009 I 41E-007 
4E-0 I I R.78E-008 6 27E-llll9 4E-006 

l.76E-008 0E-008 
2E-0 I0 2.45E-008 
SE-0 10 I 25 E-007 

l .52E-0ll8 2E-llll7 

3E-007 8.89E-llll8 

7.l4E-008 9E-008 
4.46E-006 IE-004 
1.1 4E-ll07 JE-006 

7E-008 l .85E-007 
2.39E-008 IE-006 

8.78E-009 IE-008 
3.32E-006 IE-004 

SE-0 12 6.67E-0I I 
3E-0 I I l .57E-0I0 
2E-01 I 1.99E-009 1.4 2E-0I0 4E-0ll6 
IE-0 11 I .0lE-009 7.l0E-0 11 lE-006 
9E-009 l. 23E-007 8.78E-009 6E-003 

5.98E-009 IE-006 
9 .57E-009 2E-0ll6 

9E-008 1.63E-006 1. 16E-007 SE-003 

6.62E-009 5E-004 

Resident 
Contribution Total 

to Lirctime Lifetime 
~ £~ Risk Cancer Risk 

I E-007 l.63E-007 
I E-006 2.20E-006 
2E-007 2.85E-007 
IE-008 I .54E-008 
9E-0I I l.32 E-0I0 

SE-010 7.37E-Olll 
9E-ll l0 I 38E-009 

6E-007 9.76E-007 

IE-007 2.03E-007 

lE-0 11 2.4 1E-0 I I 
SE-0 11 8.04E-0 11 
SE-0 11 7.25E-0 I I 
3E-0 I I 3.84E-0I I 
2E-008 2.64E-008 

2E-007 2.62E-007 
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TABLE A-16 
CALCU LATION OF ABSORBED DOSE AND RISK FROM DERMAL CONTACT TO SEDIM ENT 

REASONABLE MAXIMUM EXPOSURE (RME)- SEAD-63 

E E/CA - Mini Risk Assessment 

Seneca Army Depot Activity 

Eq~,~~ro;:-1ntakc (mg/k&~a~·) = ---- =·- = Cs x cf; SA x AF x ABS x EF _x EJ) 
BW , AT 

Variables (Assumptions for Each Receptor an: Listed at the Bottom) . EquJ.tion for Hazard Quotient = Chronic Daily Intake (Nc)/Rcforcncc Dose --~] 
CS = Chemical Concentration in Sediment from Scdimcnt EPC D:i. l:'1 EF = Exposun.: Fn.:qucnc\' 

I

' CF = Con\'crsion Factor ED = Exposun.: Duration· 
Equntion for Contributi on to Cancer Ri sk = Chronic Daily Intake (Car) x Slope Facto r 
Equ:11 ion fo r Total Lifetime Cance r Risk = Adult Contri bution + Child Contri bution 

SA = Su rface Arca Contact BW = Bod~,\c ight 
AF = Adherence Factor AT = Ave rag ing Time 

A~S _:=_~ b~ rptign Factor 

Dt:rmal Care. Slope Absorption EPC 

Ana lyte I RID Dtrmal t•actor• Sediment 

(m~~• y) (mgikgj_:i,, )- 1 (unillcss) - (mg/kg) 

Pota..ssium NA NA NA 2.57E+003 

Selenium 5.00E-003 NA NA 2 I0E+000 

Sodium NA N A NA 5.78E+002 

Thall ium 8.00E-005 NA NA 2.J0E+O<lO 

Vanadi um l .82E~l04 NA NA 2 80E+O<l l 

Zinc 3.00E-00 1 NA NA 5.34E+002 

Tolal_f!azar~ lic~ anc_! Ca~ r Risk: 

NO!l::"ccTG in this t:lblc-;:-crc intent ionall y left bl:lnk d~~o :l lack of toxic ity dat:l. 
NA= In fo rmation not available. 

Re,ident_~II) 
Absorbed Dos~ Hazard 

(mg/kg-day) Quotient 
(NcL L (Cnr) 

IE-003 L 

Contribution 
to Lifetime 

Cancer Ri!._~ 

IE-006 

CF = 
BW = 
SA = 
AF = 

Assumpti ons for Resident (Adult) 
- - IE-0O6 kg/mg -

EF = 
ED = 
AT (Ne)= 
AT (Car) = 

70 kg 
5.700 cm 2 

0 07 mg/cm2 
350 da~ s/~ car 

24 years 
8. 760 days 

25 .550 da~s 

Resident tCJillcl) Resident 
Absorbed Dos~ Hazard l Contribution Total 

_ lmg/k r•day) Quot ient to Lifetime 
_( Ne) (Car) ~ cer ~ k__~a-~ er Risk 

Lifetime 

-· ·-·---+ -----
lE-002 _2E-006 ---L ~EE-006 _ 

Assumptions for Resident (Child) 
CF= 
BW = 
SA = 
AF = 
Ef = 
ED = 
AT (Nc) = 
AT (Car) = 

I E--006 kg/;;;g - -

15 kg 
2.800 cm2 

0 .2 mg/cm2 
350 days/~ car 

6 years 
2. 190 days 

25.550 da~s 

Absorption factors are from EPA Risk Assessment Guidance ror Superfund. Volume I: Human Health Evaluation Manual, Supplement Guidance: Dermal Risk Assessment. 1999. 
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Response to the Comments From the U.S. Environmental Protection Agency, Region II 

Subject: Action Memorandum for the Miscellaneous Components Burial Site (SEAD-63) 
Seneca Army Depot, Romulus, New York, dated July, 2001 

Comments Dated: August 23 , 2001 

Date of Comment Response: October 3 I , 200 I 

USEPA REGION II: 

I. Comment: Section 2.1 , 2nd
~ ' 2nd to last Sentence: This statement seems outdated. 

Response: We believe the comment refers to the sentence "The depot formerly 
employed approximately 1,000 civilian and military personnel." This sentence is 
valid. No change has been made to the text 

2. Comment: Section 5.1.9, 1st Sentence: Replace the word remedial with removal. 

Response: The word remedial has been replaced with removal. 

3. Comment: An exposure frequency of 14 days for SEAD-63 is not protective of public 
health. EPA proposed an exposure frequency based on 3 days/week during 13 
summer weeks, and 1 day/week for the remaining 39 weeks of the year for a total 
exposure frequency of 78 days/year. 

Response: EPA's recommended exposure frequency as stated above has been 
considered for a recreational visitor (child). The recommended exposure frequency 
was directly used for exposure to soil, groundwater, and sediment. For exposure to 
surface water, we assumed wading events take place every time during 13 spring 
visits (when water is most likely to accumulate in the ditches) and 10% of other visits. 
Therefore, an exposure frequency of 20 days/yr was used for exposure to ditch water 
and sediment. This is a very conservative assumption because the ditch is usually dry 
except during storm periods. In addition, we used other conservative assumptions 
such as half of the total body surface being exposed during the wading event. The 
comparison of the human health risks presented in this report with the previously 
calculated risks are summarized in the attached table. 

All the risks calculated for the recreational child, park worker, and construction 
worker are within EPA 's target risk ranges (i.e. , 10-4 to 10-6 for lifetime cancer risk 
and 1 for non-cancer hazard risk) and therefore, are acceptable. The recreational 
child resulted in a hazard index of 0.4 and a cancer risk of 8E-5. The park worker 
resulted in a hazard index of 0.2 and a cancer risk of SE-5. The primary constituents 
driving the cancer risk are dibenz(a,h)anthracene and benzo(a)pyrene in surface 
water. These two constituents were detected in only one sample out of 22 samples. 
Therefore, risk driven by these two constituents is most likely lower than indicated by 
the mini-risk assessment. In addition, the sediment of the ditch where 
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Response to USEPA Comments on Action Memorandum for the Miscellaneous Components Burial Site 
(SEAD-63) Seneca Arm y Depot, Romulus. New York, dated Jul y 200 I 
Page 2 of3 10/31 /01 

dibenz(a,h)antlu·acene and benzo(a)pyrene were detected in the surface water is 
proposed to be excavated . Therefore, risks associated with the surface water due to 
the compounds will be addressed by the removal action. 

In addition to addressing EPA ' s comments, we have updated our risk assessment of 
the dermal exposure route according to the USEPA 's Dermal Risk Assessment 
Interim Guidance (1999) , which represents the current knowledge of dermal risk 
assessment. The following major changes were included: 

(1) We have updated soil dermal absorption factor according to the USEPA 1999 
guidance. Risks associated with semivolatile organic compounds have been 
added to the risk evaluation by using a default value of 0.1 as the dermal 
absorption factor. 

(2) The dermal RID or cancer slope factor has been updated according to the 
USEPA's recommendations (1999). 

(3) The permeability coefficient for compounds in water (Kp) and lag time per event 
( -r) have been updated. 

(4) The RME values for soil and water dermal contact (e.g .. skin surface area, soil 
adherence factor) have been updated according to the 1999 guidance. 

We have also added residential risk evaluation backup calculations in Appendix F and 
updated table references in Table 2-15. The residential risk scenario was performed 
for comparison purposes only and was presented in the text of the earlier versions of 
this document. 

Table I , attached, compares the risk values in the July 2001 repo1i and the updated 
risk values provided in thi s final version. 

P\pit\seneca\sead-63\acti on memorandum EE/CA.doc 



Response to USEPA Comments on Action Memorandum for the Miscellaneous Components Burial Site (SEAD-63) Seneca Army Depot. Romulus, New York. dated 

July 2001 
Page 3 of 3 10/31 /01 

TABLE 1 
Summary of Total Noncarcinogenic and Carcinogenic Risks 

SEAD-63 
Seneca Army Depot Activity 

Total Noncarcinogen ic and Carcinogenic Risks 

RECEPTOR 

PARK WORKER 

RECREATIONAL VISITOR 
(CHILD) 

CONSTRUCTION WORKER 

EXPOSURE ROUTE 

Inhalation of Dust in Ambient Air 

Ingestion of Soil 

Dermal Contact to Soil 

Ingestion of Groundwater 

Dermal Contact to Surface Water 

Dermal Contact to Sediment 

TOTAL RECEPTOR RISK (Ne & Car) 

Inhalation of Dust Ambient Air 

Ingestion of Soil 

Dermal Contact to Soil 

Ingestion of Groundwater 

Dermal Contact to Groundwater 

Dermal Contact to Surface Water 

Dermal Contact to Sediment 

TOTAL RECEPTOR RISK (Ne & Car) 

Inhalation of Dust in Ambient Air 

Ingestion of Soil 

Dermal Contact to Soi l 

TOTAL RECEPTOR RISK (Ne & Car) 

NQ = Not Quantified due to lack of toxicity data. 

p:lpitlprojectslsenecals63eecalcommentslfinal_ocbober 2001 Totrisk.xls 

July, 2001 Report October, 2001 Report 
HAZARD CANCER HAZARD CANCER 

INDEX RISK INDEX RISK 

?E-07 1E-09 ?E-07 1 E-09 

1E-03 SE-08 1E-03 SE-08 

4E-03 NQ 4E-04 BE-08 

1E-01 NQ 1E-01 NQ 

?E-03 9E-05 4E-03 SE-05 

BE-04 1E-08 1E-03 1E-06 

2E-01 9E-05 2E-01 SE-05 

3E-07 1E-10 1E-06 SE-10 

7E-04 BE-09 4E-03 4E-08 

?E-04 NQ 4E-04 2E-08 

SE-02 NQ 3E-01 NQ 

4E-03 NQ SE-02 NQ 

3E-02 BE-05 4E-02 BE-05 

3E-03 1E-08 1E-02 3E-06 

9E-02 SE-05 4E-01 SE-05 

9E-05 3E-08 9E-05 3E-08 

2E-01 4E-08 2E-01 4E-08 

3E-01 NQ 2E-02 1E-08 

SE-01 SE-08 3E-01 9E-08 



PARSONS ENGINEERING SCIENCE, INC. 

30 Dan Road• Canton, Massachusetts 02021-2809 • (781) 401 -3200 • Fax: (781) 401-2575 

August 18, 1999 

Ms. Carla Struble 
USEP A Region II 
Emergency & Remedial Response Division 
290 Broadway, 18th Floor, E-3 
New York, NY 10007-1866 

Mr. James Quinn 
New York State Department of Environmental Conservation 
Bureau of Eastern Remedial Action 
Division of Hazardous Waste Remediation 
50 Wolf Road 
Albany, NY 12233-7010 

SUBJECT: Responses to Comments from USEPA dated November 14, 1997 and April 15, 1998 on the 
Draft-Final SEAD-12 and SEAD-63 Project Scoping Plan for Performing a CERCLA 
Remedial Investigation/Feasibility Study at Building 804 and the Associated Radioactive 
Waste Burial Sites and the Miscellaneous Components Burial Site for the Seneca Army 
Depot Activity 

Dear Ms . Struble and Mr. Quinn: 

Responses to USEPA's comments dated November 14, 1997 and April 15, 1998 on the Draft-Final SEAp-12 
SEAD-63 Project Scoping Plan were recently sent to you on August 13, 1999. The additional re uire r.ies of 
these responses are enclose · this corres ondence. Please insert these responses into Appendix K of the roJect 
Scopmg Plan for SEAD- 12. 

Should you have any questions, please do not hesitate to call me at (781) 401-2492. 

Sincerely, 

PARSONS ENGINEERING SCIENCE, INC. 

uchesneau, P.Hfa 
cc: Mr. Randall Battaglia, CENAN-PP-H E 

Mr. Stephen Absolom, SEDA 
Mr. Dorothy Richards CEHND-ED-CS 

h:\eng\seneca\scoping\sead- l 2\epa81899 .doc 

~ 
~ PARSONS 

Mr. Keith Hoddinott, USACHPPM (Prov.) 
Mr. John Buck, USAEC 
Mr. Tom Enroth, USCOE 
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UNJTED STA TES ENVIRONMENTAL PROTECTION AGENCY 
REGION2 

290 rJROADWAY 
NEW YORK, NY 10007-1866 

NOV 2 6 1999 

EXPRESS MAIL 

Stephen M. Absolom 
BRAC Environmental Coordinator 
Directorate of Engineering and Housing 
Seneca Anny Depot Activity (SEDA) 
Romulus, New York 14541-5001 

Re: Comments on the Seneca Army Depot Activity, Ecglogical R.islc. Assessment Insert 
for the Workplan for SEAD-12. Final prepared by Parsons dated August 13. 1998 

Dear Mr_ Absolom: 

Please find below our comments regarding the above referenced document in accordance with 
Article 17. 7 of the Federal Facility Agreement. 

GENERAL COMMENTS 

In the Screening Level .Ecological Risk Assessment(SLERA). contaminants of concern (COCs) 
should not be selected based on a comparison to background concentrations. This is because 
there is a potential for even 'naturally' occurring levels of analytes to affect the cumulafrve risk 
that is present in the system by increasing the stress on receptors util1zing that habitat. for this 
reason, when screening contaminants for ecological consideration, comparison should be to 
ecologically relevant criteria, guidance, recommended benchmarks, or literature effects values_ 
The Ontario guidelines (D. Persaud, et al. AuguSt 1993. ''Guidelines for the Protection and 
Management of Aquatic Sediment Quality in Ontario," Ontario Ministry of Environment and 
Energy), or the NYSDEC Sediment Quality Criteria.. are recommended for the screening of 
wetland sediment Surface water should be screened against the USEPA's Ambient Water 
Quality Criteria (AWQC) (Federal RegisterNol. 57. No. 246'7uesday, Dec. 22. 1992/Rules and 
Regulations, p. 60911; and as revised for specific metals by Federal Re~isterNol. 60, No. 
86/Th.ursday, May 4, 1995/Rules and Regulations. p. 22228), or the NYSDEC Ambient Water 
Quality Standards and Guidance Values (A WQS). Compilations of soil values are not as readily 
available, but literature values such as those found in the Eisler series are recommended 
(A .. . Hazards to Fish, Wildlife, and Invertebrates: A Synoptic Review,@ Ronald Eisler, 
Biological Report ... , Contaminant Hazard Reviews ... , U.S. Fish and Wildlife Service). There arc
also many ·on-line' computer databases that can be accessed to acquire information1 but it is 
recommended that the original study referenced in these databases be obtained when possible 
rather than strictly relying on what is reported in the database, This is to ensure that the methods 
and results of the study have produced data that are applicable to the ecological risk assessment 
process. 

l~lAddress (URL) • hftP://www.epa.gov 
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SPECIFIC COMMENTS 

l. Pagel, Section 4.2.7, 3rd 1- To clarify, a Superf\md Ecological Risk Assessment is conducted 
in an eight step manner according to the l 997 ERA GS guidance. The first two steps are 
considered a screening level ecological risk assessment and the other six steps constitute a 
baseline ecological risk assessment. 

2. Page 3, Ecological Characterization section, 41
~ 1, 2nd sentence - Federally-designated wetlands 

are also an aquatic resource of concern and should be included in the topographic map as well as 
the report text. 

3. Page 4, 4'11 comi,lete 1 - Identification of criteria for potential remediation of resources should 
not be included as part of the ecological risk assessment. 

4. Page 8, Soil Exposure Pathway, 2114 ,r. 3™ sentence - BTAG recommends evaluating a soil 
depth of zero to 2 feet fot potential terrestrial exposure to site soils. 

5. Page 9, Preliminary Screening and Identification of Chemical Stressors section., 1st 1 -A 
SLERA uses the maximum media concentrations to select contaminants of concern. 

6. Page 10, 
a. 1 :r bullet • Conwninants for the ecological risk assessment should not be screened 

against background concentrations to select contaminants of concern. 
b. 2i,d bullet - Maximum concentrations of surface water and sediment contaminants should 

be screened against relevant criteria and guidelines to select COCs. See the General Co~ents 
section above for more information. 

7. Page 11, last 1f - As stated above, a SLERA uses the maximum media concentrations to select 
contaminants of concern. 

8. Page 13, 
a. 1st 1, last sentence • This sentence needs to indicate why the screening benchmarks for 

the terrestrial and aquatic receptors are an order of magnitude lower than the chronic doses listed 
in the previous sentence. 

b. The terms in the equation and the explanations below need to agree. 

9. Page 14, explanation of equation terms for "C" should read "Daily ingested concentration per 
gram body weight (pCi/g)" 

10. Page 16, 1 s1 ,r, 1 ·• sentence - Since a reference section is not provided, please give the full 
name of the reference ··Blaylock et al (1993)." 

11. Page 2.1, Exposure Assessment section, 

Page 2 of:; 
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a. l ~' 1, last two sentences • If after the SLERA (Steps I and 2) indicates potential risk. 
further evaluation of the chemicals using the information provided is performed in Step 3 after a 
Scientific Management Decision Point is agreed upon. 

b. For a SLERA. the rnaxirnu.m media concentrations are used ro calculate exposure doses 
co the receptors of concern. All the references to RME eoneentratjons m.ust be removed from this 
section on calculating doses for the Phase I (SLERA). 

c. For the SLERA, the minimum body weight and maximum ingestion rate from the 
literature must be used ro calculate exposure doses for all receptors. 

12. Page 26, 2"d complete 1 -ERA.GS states that the most conservative (highest) bioaccumuiation 
factors from the literature should be used in the SLERA. 

13. Page 30, 1 n, -A hazard quotient greater th.an or equal to one in the SLERA indicates the 
potential for ecological risk. All of the other information presented here is part of Step 3 of the 
ERA GS process and comes after a Scientific Management Decision Point is agreed upon. 

A facsimile of this letter will be sent to you today. If you have any questions, please call me at 
(212) 637-4323. 

Sincerely yours, 

fl:4~~ 
cc: J. Quinn, NYSDEC 

D. Geraghty, NYSDOH 
R. Scott, NYSDEC-Avon 
T. Enroth, USACE-NY 
K. Healy, USACE-HD 
M. Duchesneau, Parsons ES 
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EXPRESS MAIL 

'~•-st~phen M. Absolom .; . 
· BR.AC Environmental Coord.hiator 

Dire~torate ofEngineering'~d Housing 
Seneca Army Depot Activity (SEDA) · 

·. Romu.l~, New York 14541-5001 

· , 

Re: Draft-Final SEAD-12 'and SEAD-63 Project Scoping Plan For Performing a 
CERCLA Remedial Investigation/Feasibility Study At Building 804 And The 
Associated Radioactive Waste Burial Sites And The Miscellaneous Components 
Burial Site for the Seneca Army Depot Activity · · · 

Dear Mr. Absolom: 

This is regarding the revised p~ges to the above referenced document prepared· by Parsons' 
Engine~ring-Scienc~ (Parsons.ES) for the U.S. Army Corp~ of Engineers New York District 
and Hun~eDivisi6n. EPA received this -submittal September· J9; 1997 in response to our 
comments dated July 2~ i·996, ·August 19, '1996, October 4,.1996, April 9, i997,:April 22, · . . 

. ' J997~ -July'25;.J9?7 ~dAugust.7, i997. Co~ents which have not been addre~sed are , 
summarized below. · 

I • :..:~ • 

. ·. · • ... 

GENERAL COMMENTS \ .: 

His-o~ ~d~rstandfug tha1ithe Army~ proceeded with the collection of surface water ~d 
. sediment sainples at SEADs '12 and 63~. This work has been conducted prior to the approval 
·. of the Work Plan. Considering'tp.e niimber of revisions the Army chose to make to th~ Work . 

Plan for these SEADs, the Army is proceeding at its own risk with this sampling .. This work 
was also ·conducted without providing 30 days notice as discussed in our Federa(Fadlity 

.. Agreement in oi:de,;- . to ·schedule EPA. and NYSDEG . collection . of split S?ffiples. . On_· 
N overiiber 3 / i 997, ·EPA ~quested a field sampling schedule but it has not beeii provided. , 

· In addition, this w~rk ·was conducted without providing EPA mtli documentation of renewed 
_certification for radiqlogical analyses: >SEDA's contract~ci laboratory's.·certifications for ··.· ._ 
· radiological-arialyse~-expire:d April -i, 1 <)97 .' .·}:PA re~de~ you of this. in. our April. 9, 1997 .. ) 

. • • • • • •. .. . \. . . ~ ... · - - ••• ~ • . . .. .. \ . • . , • . . . C. . 1/ . . 

· letter regardiiig .the Project Scoping J?lan for .SEADs•·12 .8-c 63 and subsequently dunng our :. , 
. ~ , · . . - ... . . . . : - ~ J .. · ·~ ·•· : · .. ,. . , •• .. - · -- · ... •--:--••·• · :.:. · · ' • , . . ·---.. - . •. ' ·- . ' . .. 

telephone ·convers~tions iri August and October. F o~-lliese· reasons, µ- the adequacy of ~e : . . · 
data is uncertain~ re~s~plinfWouid be required. ';_·, _. ... . ·., -~ ,". . 

.. . · . ·. ··• . . . . .. ·;- . , .. . 

1 
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· __ . : .. · . =_. · ·"1 . .•. · .. ···· . . ·, · ·. · ... · ; _ . ·,_/ · .. .. ··, .. :.·_ · .. , ·- . · · .. · ; _:. · .' :•·:_,--

. Atthe Albany, New York meeting between SEDA;EPA and the NYSDEC on June _26, 1997, ·. ·_ . 

. the Anny advo~ated the use of a phas~d app~oach to hnplemerit the Re~edial Investigations· · . ,· . , , 
. · for SEADs i2 and 63 . . A phased approach has been incorpo.rated in the revised Work Plan 
: . by initially identifying survey classifications in accordance with MAR$SIM. The revised 

Work Plan should discuss details on how decisions will be reached to change a survey · 
classification :.o; implement additional phases of investig~tion. · It should also be clarifieq. if . 
the ipipiementatiori of any portion of the scope cifwork described in the reVIsed Work Plans 
is intended to be optional or dependent upon the results of earlier phases o(the revised Work 
Pl~-s~ope:< _<· . . . . . . . . . . . . . . 

Througho~t the plan, the a~thors · state. that 1½RSSIM will be followed, along with 
NUREGiCR-5849 and other NUREG documents. However, as the following specific com
ments point out, there are several activities and procedures included in ~s plan which are 
inconsistent with MARSSIM methodology . . MARSSIM is not intended to be adopted 
·selectively. Either it is foll<?wed, or it should be not cited as the basis for this project. 

SPEC{flC COMMENTS 

Comment/Response # 3: 
. The response ~o .this:corriment acknowledges that the NYSDEC will use the RESRAD code 

to determine guideline values for the radiological data at these SEADs. The response further 
states, however, that "the project . scoping plan has been revised. and all references to . 
p_erfoncing a radiologic.tl .risk assessment as part of the b~'eline risk assessment have been 

. removed". This. implies that a baseline.risk 3:5sessment will be conducted only:for non-· . 
. · _radiological chemicals of concern,. The output from the NYSOEC-'s appliC3:tion_ofRESR.AD 

Will not result in a baseline risk assessment for radiological compounds.' The.USEPA' s Risk ·· 
Ass.ess.ment Guidance for Superfund, Chapter 10,.Radiation Risk Assessment Guidance~ . 
·discusses surimiing (he estimates.of lifetime risk of cancer resulti,ng. froni radiologi~~ and . . ;. 
chemical risk ~ssessinents· in 'order to det~rmine the overall .potential human health hazard 
associated with a site. The scoping docunient should be revised to indicate that a radiologicai · 
baseline risk ·assessme~t will also be prepared; _· . . . 

·. Commen~esponse #11; , ·: .. , . , . .. . • ·. : . .. . . . . . ·· ·_ . . : . . . · .. _· · · -> · 
_: . As refer~nced.in pi·cvious ·corilment letters on the draft Remedial Investigation Reports for 

SEAD; 16 &_17 and' SEADs 75 & 26, the"lJSEPA's' Supplemental Guirumce to RAGS: . 
. Calculating the Coticentratiqn Term (USEPA, 1992; Publication 9285.7-081) should be useo' ·. 

· · as a:- reference iQ. cal~ulatiiig the 95 percent)1pper c<;mfidence l.4ni~ Jf Parsons is aware of ·' 
. , more re~entUSEPA.·guidance on.this ·subjec~ ·it should ·be ·submitted for.review.' -: In the ·_.: . - : i.-··:. ···:: . 

. abs~n~~.ofFCh ii~id•n:'. thf d~cini,~f J}~;i:bt~hOf t~f f d,. •· , Z::: ?'}}'. . ; ,)< · · C }((; · 
.::. ... ·, :· '· ,. ' . ·:. 

. . . . ,· . 
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C~mment/Response #14: -· . . · · _ _ 

Due to the future intended use of thes; areas as a wildlife conservition / recreatioii_area, the
. futur~ use will also 1:equire the·pteparation of an ecological risk assessment. . The Army . 
. should review th; applicability of the RESRAD-Ecorisk 'niodei inth~ prepar'ation of sU:ch 

. - . .• . . . . . .· . . . ·• 

an assessment. 

.. P~e 3-24: ALudlum M-19 is called a micro-R beta ·and gamma rate mete~. It is a sodium · 
iodide gamma scintillationdetector (it does.not respond to beta particles). · A Ludlum 2221 _ 
is calleµ an alpha scintillation meter. _.- Jt is a rate meter/scaler (it is not a scintillation 
detector). · · · . · ··. . · ." -, . · · •. · · ~ .,. . · 

. . ' 

. Page 3-56: . The text s~tes "Garnn:ia radiatio~ from ;radi~-226 and two or'its associated 
radionuc_lides were _found at levels ranging fron;i 56 pCi/L to 109 pCi/L." Gamma radiation 
is not_ expressed as a conce~tration. The text should be i-evi~ed. 

. - . . . . 

Page 3-78: See the previous comment on the use of radiation detection equipment. 

Page 3-97, Section 3. 1.2.3 : ·The language in the introduction to this section contrasts with 
the discussion in the "Groundwater" subsection. The introduction indicates the groundwater 
has. been affected, ,,·hereas th~ subsection indicates it may have been ~ected. The elevated 
gross alpha arid gross beta concentrations in some samples may be a reflection of natural 
levels of radioacti vity in the suspended soli_ds, measrir~d in NTUs. · The text should 
consistently indicate this. 

. . -
Page 3-135, ARAIZs: _40 CFR 192, ~e Uranium Mill Tailings -Radiation Control.Act 
(UMTRCA), should be deleted in lieu of USEPA's _recent OSWER Directive No.-9200.4-18 
(Establishment of Cleanup Levels for CERCLA Sites with Radioactive Contamination), 
which, in an attachm~n~ indicates that UMTRCA does not apply to CER¢LA sites~· 

. " . .,. / . 

Page 3-142: The text states that "The Null Hypothesis for t:4e radiological survey urtits at 
SEADs-12-and -:63 is that any residual radiati9n at a survey unit is below·a release criterion." 
in MARS SIM, the Null Hypothesis used for testing a survey unit is exactly the opposite, i.e:, 
that.the residual radioactivity iri a survey unit exceeds the release criterion. A survey unit 
may be released when the Null is reje~ted. It is recommended that the text be revised to be 

. . . . . . . . . 
consistent with MARS SIM . 

. \ . 

. : Page 4-f; p 1: The t·exf .states that the "investigations are de~igned to .demonstrate ih~t the 
· levels of exp·osure to radiation . _. ; is heiow·the acceptable limits.~, The word· "that;· should 

be changed to '~iL" Toe actual ·_conditions are not known,· pending aii eval.~tion' of the R1 data. · _: -- · ·.-· . . ' . · ··. . . · . . . . -, - ·. 
·; . . 

. . , ; . 
••- : , • I . 

_Page 4~2: ,The text.slates that the radiation survey 'methqdologi~s ofNUREQ/CR~5-849 _and . . ' ~ 
MAR,SSIM will be f1 ill.owed. -_ The two doc~ents des.cribe methodologies ·which are· similar, 

: . . ·~ .. .- . . ' . . . . . . ,· . . . . . . , . . . :-. . . 

\. ·. 
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. but th~ydo hav~ r~al differences. The SEDA. investigatio~ can·n~t-be compliant with both. 
· - . ·_ . · . .If both are referenced, it should be clear what is included/excluded frc,m .NlJJIBG/CR-5849 

and MARSsrM~ _,: · · · · -· / ·· . 
. .. ; . , . 

. . ~ ··. . ! . . 
. . . . . _J . . , . . : . .. . . . . . . 

. Page 4:-6,:pl: ,The la~t sentence states that monitoring wells MW12-10, -ll;.-12, and ,.13 will 
... be lo~ated in areas where the borehole geophysics ~ey indicates th~t radium~226 IS being 

.. ' . ; . transported ·downgradient ·of ~e disposal pit . . The scientific literature shows that radium is . 
extremely -slow to 111igrate fro~ soil _fo groundwater ruid tlns· ~entence, as written, inakes the 
a priori asslJinption that migration has occurred. · It is· possible, or even likely~ that radium . 

· ~~tion-to grouhd\vatelhas not occurred. ·The text should_bedarified. . .. 

Page 4-9: The tex
0

t states th~t the -site ·is divided into survey units and then classific:~d as . 
Class 1, 2_, or 3 arc:as. This sequence is inconsistent with MARSSIM, which calls for 
classification of ar~as to 'precede survey unit designatio_ns . . Survey unit Sl..Ze is class 
dependent. The approach should be changed acc~rdingly. 

. . 

Figures 4--4 and 4-5, p. 4-10: The strategy to upgrade area classification is inconsistent with 
MARSSIM. · A_s written, the area 3 and 2 survey units will be upgraded to area 2 and 1 
survey units, respccLively, when residual radioactivity exceeding 50% of the site specific 
guideline value, but less than the site specific guideline _;value, is found. · MARSSIM 
classifies survey ltnils a$ follows: 

Class 1 - .ResiJual activity exceeds guideline value at one or mote locations. 

. , 

Class 2 Rcsidti"al activity exists, ·but does not exceed guideline value. 

·Class 3 · - Greater than background residual activity does not exist anywhere in survey · 
unit. . 

. / . 

· "As currently.pr~sent1:d i~ the doc~ent, th~re _will be surtey units with relati~ely equivalent · · 
levyls of resid{ial 1:tldioactivity given different classifi.cations,(some Class · 1 and some Class 
2) simply as a result tif the preliminary classificati9n prior ·to data collection. Furthermore, · . 
·problems also exist with the strategy proposed to downgrade classification of survey units. · 
The text states tliat Class 3 survey units in Buildings 806, 810, 812,-800, 802, and _825 will 

. be dowrtgraaed to irn~{ffected if Class 1 and Class 2 survey units in Buildings 803, 804, 805, 
- 806,810, or .8i2 are' found tiott~ have tesid~ radioactivity above 50% of the gui~line. To 
·release Class ·3 SUl'V<;'j' ucits; da~ .m~ be ·collect~d -frorri those survey units and ~eet _the 

• • • • , • , • , • • • • • 4 - • • • J • • . ' ·- · . · . . 

releas¢ critericfo. as spedfied _in·MARS_~~--\- . _ _ · · . .· -· . ' : . ·. _ . · : ·_ _ -._. -,. · .. 
. ·- ... · :,· 

.. • • • • • • •• • .' : •• • • • -.: , :. : . _ :·: · ~ ; : • • ·:::·· • • • , . • •• ~ :·~ · - · • • , • 4 

· The classification ·. protocols _ should ibe<dianged to :be . consistent . with MARSSIM 

.·_. ·. ~01eth~~-o:~o_gy. : <·· · < -.· ·-_:_· __ :··:;:-·_~-.:-:·:,_()"_:·_-~:':'.! t :{J\~--: :--_--<~·:_\_-~_- _:··~:;_. -·:'" ,:i ·, · · .. . · ~ :·· ··. · .· . . _·, , . 
• • • : . -~ •• • • • • : • • • • • ,J _ : . : • ; • ': • ... • •• •• • • • 

. _. .. . . . ; 

. ·.· ·\ . 

. . _., - . ' 4 



. ' ·.· _. ·'· : . . . 

.. Table_~~3, i 4-i 6"ancl 4-17: . Regarding guidelke value;·f~r building suifa~s; Section 8.5.3 
'. ofMARSSIM clearly indicates thafremovable "adtivity &ta (from wipe or s~ear samples) 

are:_not to be us_eci , for companso:ii to guideline· v~ues due to the relatively p.igh degree of · 
"-error associate°<l-wit.h that cype of data.· _· Rather, they' are a diagnosti~ tool to determine if 
·. further investigatiop isriecessaryand ~hottld only ~e used°tc>t.that purpose. Th~y should not 

. .. be used to e~aluar_e if a survey unit :m~ets release crit~ria. . ' . . . . . . . 
. . . . . . ·. . . . . . . . . ' , - .- _. . .. ·. . . . . 

·.Table . 4:-4, p. -4-19 and 4-:-20·: ·· _.- Reg'3.rclin~_ the :"MDCs; the field° inves.tigatioiIB incl~de , .- · 
surface scanning for alpha ~mitten; with ZnS and/or.gas proportional counters. · ·Page 4-5 of -

. :· MAR.SSW (December 1996) and°"a ~ecenf article by Abelquist and Vitkus in the July/August ·_ 
1997 i~sue of Radiation Protectio~ Management which describes the errors which result · 
when_ orie as·sumes that the alpha det~ction ef,ficiency determined with a smooth, massless . 
. alpha source is ·achi~\'ed in tlie field. This is because there is a large and variabl_~ reduction 
· in alpha efficiency due to the self-attenuation of alpha particles emitted from irregular . 
·surfaces. Thercfori . the . sc~g data determined in the field often significantly 
underestimates the true. alpha activity levels. · Whenever possible, therefore, beta particle . 
measurements should be used as a sµrrogate for alpha activity; this can be done for 
radionuclides which are members of the uranium, thorium, and actinium series: · 

Page 4-24: fyfARSSIM states that 100% of Class 1 survey units must be scanned. The text 
states that this wil I be done for lower walls, but upper: wall scans will be done over only _10% 
of the surface. This approach is reasonable, ·but then the upper walls should be classified as 
Class 2 s~rvey unit:> rather than C_lass I. -

Page 4-24 and Page 4-25: See preVIOUS comment on MDC~. ;· Alpha surveys for . 
radionuclides Of co IKt:m which include uranium, thorium, and radil;lill V'{Ould be better served 
by beta surveys d UL to the probl~ms with alpha detection efficiency over an irregularly 
shaped source. · · · · · 

·· Page 4-27, .Daily Fbg Values: Se~ the previous comments on MDCs. The detection·: . 
efficiency for surface alpha measurements will differ significantly from location to location . 
due to self-attenuati~)ll. 

Section 4.2.3.3 Expt~Sure Rate Surveys:_ Exposure rate measurements may be useful _to _ 
characterize contamination, which is of co{u-se an objective of a remedial investigation . . . 
Howevef,·' for ir1;door surveys: expos~~ ~te measurem~nts should hot be~ c~mp·ar~d _to a ' · . 

. guideline .level for statistjcal testing des"igned to. test· ~e survey unit against a refenmce C •• , • 

· background are·a to evaiuate if it hiis me_t the ·release criterion. -It is possible that alpha.and/or -.: .-_ .. . . . 
_ . beta'surface co~ta_mi11~tio~ cou.J-4 ·be ·present_ at levels exceed.Ing_ the.rele~e criteria, ye~ th_e· ·-_ -, : · / 

e~p-osure rates at {?ne meter above the suifac£ will ·µot 'differ: from background.· ·. The : • .<, .. , . ,_. 
. deter:mhiatic;m of SU r iac'~ ·actiyity in ~~y units and reference -are~, which· ¥e a part ·of this . _; .. .. · . · . . . · 
·proJect,aresuffici.ei1tfoJ:"thebuildings ·investigations. :~-_, <. : __ ·_ _· . ~.-- ----··:'"_ --:-. .· · · .- :- -~- -_.· .. . ' . ' . . . . . .. . . . . ' . - ~ . 

. . ·. _.;.: ... 
··. < . 
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. \· ' 
Section 4.2.3.4: Sec previous comment regardingTabl~s 4~3, page 4~_16 ~~ 4~17. · 

·. Page 4~33, "surfa~e Soil Sampling Program: . A. toW ~f 3·1's surface ~oil sampl~s will be • ·: 
:· collected fro~ SEAD-12,·' of which 250 will b~ collect_ed from Class .I and Cl~s 2 areas ·. • 
. where: the _text states, nd residual radiation is. expected _except in. the s~bsurface of:Disposal .· . 
Pit A .. If no residual ;-adiation is. expected in :most of the area, then, by MAR.Ss111 definition, 
·most ofth; area should be ciruisified as Ciass 2. ··Furfuermore, tlie _siunpfuig density of one .. · 

. sample per l O by 10 111eter grid is said to_ be pla:nned as·a me~ ·of documeni~g the surface •· . 
scajming and exposure rate meamrrement sµr:veys. If the instruments used.to C(?'nciuct those > 

. . , surveys are operating properly and .the appropriate 'QC checks are perfo~ed, then the dati . 
. which result from tho~e surveys would not require "documentation" by another means~ Soil 

samples should be collected t~ (1) help deline~te contaminated · areas~ and (2) enable · 
· _statistical testing of ri1e survey unit. . · · .· · · · · ·_ · - · 

Section-4.2.4.4 Soil Sampling Summary: See previous comment concerning the surface soil 
sampling program, · 

. . - . 

Page 4-46: The text states that "groundwater samples from the ESI contained two principal 
radionuclides, U-235 and Ra-226, gross alpha, ~d gross beta.radiations at concentrations 

· exceecling state or 1;:dcral drinking water criteria." . It goes on to state that the· v~rtical and 
lateral extent of potc:nia( con~ant migration ... has not been fully characterized and that_ ·· 
up to 41 monitorin~ wells will be mstalled to determine the ·extent of groundwater con-

·. tainination. At the .-\ ibany, New York meeting between SEDA, EPA.and the DEC in June 
. 26, 1997, the Army advocated the use of a phased approach to implement the Remedial. 

Investigations for SEADs 12 and 63. the text should discuss how that will effect the 
installation of 41 mo,1itoring wells. See g~neral comment_abov:e. . 

Section 4.3.2, Radiological Investigations at SEAD~3:' All of the corinnents above 
regarding radiatio111.:haracteclzation activities at SEAD-:-12 are appiic~~le to the SEJ\P:6~ 

: investigation. These include the comments abo~t instruments, types ofmeasuremyntfahd 
the use of specific tyj1es of data: · ' · · · · 

Section 4.4 Datri J~~cluction, Assess~ent and Interpretation: · MARS SIM is cited · and · 
the .statistical tests i11duded in MARSSIM are mentioned. As !!Oted in earlier comments, 
MARSSIMte~ting should riot be done _on_. paranieters whi~h MARS SIM indicates· are not 

-quantitative . ( sud1 as ;removable . surface < activity data · ·and , indoor · exposure rate· 
measurements) . .. \ . . 

I • • 
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HAZARDOUS WASTE SUPPORTSECTION : -· 
. • ·- .. . . . 

. 1. Modificati~Ii ~f E~isting metho.ds to A~hieve ,MCLs 
. . . . . . -· : . . . ..-_ ., 

.. · ·,:. - . . 

The s ·EDA re;ponse indicates that this issue is addressed under separat~-coyer ·in a· letter to 
_· ·.EPA dated 9/9/97 and that the requested information will be incorporated into the· generic ,_ 

w.orkplffi?.·. _Howeve1\ recent discussiqns with SEDA have inclicated that subsequent revision 
of the Generic Rl/FS Workplan is not currently possible due to contractual difficulties. This · -. . 
is contradictory to · th~ o'riginal intent' of the Generic· RI/FS Workplan as stated in Section 1.1, 
page 1-i. "As required , this generic workplan wili'be updated and/or revised to incorporate 
specific-field sampling procedures and/or analytical methodologies or test procedures used 

· for environmental investigation/construction d_evelopments at the SEDA."~· Therefore, if - : 
. revision of the generic w6rkplan is not possible, each individual Scoping Plan_ must contain 
all relevant and appropriate information 'to the AOCs and be amended as such. 

Review of SEDAs 9/9/97 submittal regarding the _analytical method modifications as they 
apply to S~ADs 1 ~ ahd 63 warrant the follo~g ·comments. . . -

a. Regarding the validation SOPs to be used on' data acquired with the modified NYSDEC 
ASP methods, the l :p A Region Ir' SOPs for Evaluating Organic Data stated in the Generic 
Workplan, Appendi:, C, Chemical Data Acquisition Plan, Section 9.2.4, page C-49 remain 
applicable.arid musr be_ used; 

b. SEDA has not (ullyaddressed item 6 in EPA's letter of 11/15/96. That is, SEDA must _·. 
provide the scenario which is to _exist on order to implement the modified methods. For 
exaniple, will first n.1und s~pling be performed by routine NYSDEC ASP s~mi"'.v-0latile and 
pesticide/PCB method~? If ~ori-dete'ct results· are obt:ahied for those compounds which have 
an ARAR lower th;m .the achieved _quantitation limit, will the modified method th~n_ be 
enacted on subsegtici1t sampling rounds? Or; will the-modified semi-volatil~ and PST/PCB . 
methods be used initially? · Please discuss . . 

. . . , . . 

c. The PCB rcpo~ting limits li.sted in Attachment C of the SEDA 9/9/97 letter do not agree 
with those liste"d in the Pesticide/PCB ~alysis SOP, Section I I~ pages 23 and 24, . as 
-provided by .Inchcape Testing Semces; 'This information is also inconsistent with-the Ai 
1260 'rep~rting limit listed.in the· lab_oratory's 11DL study tisirig the modified NYSDEC ~SP 
methocis .(In~hcape letter dated 3/25/97). ,Piease clarify. -~ · '·-

. _· . . . . . . . . . - .:._: ,·: . 

. < 2. ·.~:t•)'.~lftioil/.'~){)};:j}}f ;C.' • • • ,\it,?{·:· · ..• ·.,. . ;·,: ;' •.···•· '. 
As _per the.: appro ycd _.Qeneric. ,W<?,~19'lan -and --i!e_m,:4-.a ~~~~ve, the Regiori 7 ~OPs for . ·· 
Evaluating Organic Orifa are to be'used in lieu ofth~ National Functional Guidelines which 

. the. Army . is. currc_n t I y _iicip-~-~~g :-in~tlie' ProJect Scopip.g Pl~~:,, F odhe data acquired using . . . 
- · Methc,d 524.2, tl1e t:l!gioriru organkSOP should be used as a 'guideline for the topics to assess · 

. . . . .- . . . . . . . . 

... . · - .· 
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. and the subsequent qu~ification actioris to perform. The specific QC crit~ria ~d acceptance 
.limits are found within Jv1. 524.2_ and must be used· by the va!.i.datiori personnel. ~ 

· 3. TCLP data: 

.·· The response provided is accepta~l~.· . :.· 

4. Racliological data . 

. The response provided is acceptable . . 

· 5. Laboratory Certification · 

See general comment above. 

A facsimile of this letter ~11 be sent to you today. If you have any questions, ph~ase call me 
at.(212) _637-4322. · · 

Sincerely yours, 

Carla M. Struble, P .E. 
Federal Facilities Section 

cc: M. Chen, NYSDEC 
D. Geraghty, NYSDOH 
R. Scott, NYSDEC . 

· R. Battaglia, USACE-NY 
K. Healy, USACE-HD . 
M. Duc4esneau, Parsons ES 

bee: R. ·Wirig, S~B . 

- • • • : l .• 

. . A. Jackso~, DESA-HWSB 
. . · ·:·B. Nelson, MPI · .' . · 
.•. ·· ~ : Sunpson: DEP~-RIAB . ' 

, . 

. -·•. :· . 

I • , • 

- ... -· 
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Su·perfUn~ 
UNITED STATES ENVIRONMENT AL PROT.ECTION AGENCY 

WASHINGTON, D.C.20460 

Signed 211.2/98 

Directive no. 9200-4-25 

MEMORANDUM 

SUBJECT: Use of Soil Cleanup Criteria in 40 C:FR Part 192 as Remediation 
Goals for CERCLA ~itcs 

( . ~>~.J . .¼r~ 
~~~iv• ' 

FROM: Stephen D. Luttig, Direcror • . ./ (- ' 
Office of Emergency and Remedial Response 

~--· 
I.any Weinstock, Acting Director ~ 
O!fice of Radiation and Indoor Air 

TO: Addressees 

PURPOSE 

This memorandum addresses the use of rhe soil cleanup criteria in 40 CFR Part 
192 when setting remediation goals at CERCLA sites with radioactive 
contamination. lZl particular, it clarifies the intent of 40 CFR Part 192 in setting 
remediation levels for subsurface soiL It docs not address the applicability or 
intent of other standards contained in 40 CFR Part 192, nor does it address 
setting remediation goals for contaminated media other than soil. This 
document provides guidance to F;P A staff. Jr. also provides guidance to the 
public and to the regulated community on how EPA intends that the National 
Oil. and Hazardous Substances Pollmion Contingency Plan (NCP) be 
implemented. The guidance is designed to describe EP A's national policy on 
these issues. The document does not, however, substitute for EPA's statutes or 
regulations.. nor is it a regulation itself. Thus, it cannot impose legally-binding 
xcquirementS on EPA, States, or tlle regulated community, and may not apply 
to a particular sitna.tion basoo upon rhe circumstancos_ EPA may change this 
guidance in the future, as appropriate. 

BACKGROUND 

All remedial actions at CERCLA sites must be protective of human health and 
the environment and comply with applicable or relevant and appropriate 
requirements (ARARs) un1css a waiver is justified. Cleanup levels for response 
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actions under CERCLA are developed based on 5ite-specific risk assessments, 
ARAR.s, and/ox-to-be-considered materiaII (TBCs). The determination of 
whether a req~ent is applicable, or relevant and appropriate, must be made 
on a site-specific basis (see 40 CFR Part 300.400(g)). 

On January 5. 1983, EPA promulgai:ed in Subpart B of 40 CFR Part 192 (48 
FR 590 to 606) Standards fer Cleanup of Land and Buildi11gs Contaminated 
wirh Residual Radioactive Materials frt;,n inactive Ur-aniwn Processing Sites. 
These standards were developed pursuant to Section 275 of the Atomic Energy 
MT. (42 U.S.C. 2022), as amended by Section 206 of the Uranium Mill Tailings 
Radiation Control Act of 1978 (42 U.S.C. 7918). 

These standards were developed specifically for the cleanup of uranium mill 
tailings at 24 sites designated under Section 102(a)(l) ofUMTRCA (Title I 
sites). The purpose of these standards was to limit the risk from inhalation of 
radon decay products in houses built on land contaminated with tailings, and to 
limit gamma radiation exposure of people using contaminated land (see 48 FR 
600). The list of24 Title l sites is a closed set chosen in 1979 that cannot be 
added to . . It includes the so-called '"vicinity" sites at which cleanup of specified 
off-site properties for unrestricted use is authorized. 

Subpart B of 40 CFR Part 192 contains two different soil standards. The 
concentration criterion.for surface soil (5 pCi/g ofradium-226) is a 
health-based standard. The relevant source of h~th risk for surface soil is 
exposure to gamma radiation, which is the basis for this standard. This basis is 
noted in the preamble to the final rule (see 48 FR 600) and is discussed in 
greater detail in the Final Environmental Impact Statement (FEIS) which was 
conducted as part of the rulemalcing prooess ( see the FEIS at pp. 57. 111-112, 
and 134-137). This standard for a single radioisotope (radium-226) was 
developed to control the hazard from gamma radiation. 

Toe concentration criteriop for subsµIface soil in Subpart B ( 1 S pCi/g of 
radium-226) is not a health-based standard, but rather was developed for use in 
limited circumstances, explained below, to allow the use:: of field measurements 
rather than laboratory analyses to determine when buried tailings had been 
detected. The basis for this criterion is docUillented tn the materials 
aecompanyiug the promulgation of Subpart B (see 48 FR 600, the FEJS at pp. 
134~137 and JJ-51 to D-52, and Findings ofan Ad Hoc Technical Group on 
Cleanup of Open LandConcaminatedwith u,-anium Mill Tailings. EPA, 1981. 
Docket A-79-25). 

The criterion for subsurface soil was derived as a tool for use in locating and 
iemediating discrete deposits of high activity tailings (typically 300-1,000 
pCi/g) in subsurface locations at mill siLes or at vicinity properties. The 
criterion for subsurface soil in Subpart B was originally proposed as 5 pCi/g 
(46 FR 2562). The criterion in the final rule was changed, not because of a 
reassessment of the level of contamination that would present a threat to health. 
but rather in order to reduce the cost to DOE of locating buri«i tailings; ~A's 
analysis found that by cleaning up this highly active waste, located using the 15 
pCi/g finding tool, DOE would achi~ve essentially the same degree of cleanup 
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that would result at the Title I sites as originally proposed under the 5 pCi/g 
criterion (see 48 FR 600 and FEIS p. D-51). 

When examining the costs and benefits of alternative standards ranging from S 
to 30 pCi/g, the analysis for the final rulemaking found that the amount of 
buried tailings to be removed varies only .slightly with the limit selected (see 48 
FR 600). This indicates that there was expected to be little subsutface 
contamination ranging from 5 to 30 pCi/g at the Title I sites regulated under 
this rule. The rule was not developed for situations where significant quantities 
of contamination exist between S and 30 pCi/g. EPA considered significant 
residual contamination ofup to 15 pCi/g ofradium~226 to generally be 
hazat'dous to build on, but concluded that ther~ would be ver; little 
contamination in this range at Title I sites. A concentration of 15 pCi/g was 
considered likely to occur only in thin layers at the edges of .more (;oncentrated 
deposits that would be cleaned up under a 15 pCi/g criterion (see FEJS p. 
136-137). EP A's analysis for the rule determined that a 5 pCi/ g, rather than l S 
pCi/g, criterion for subsurface soil ''would require more skill and t:raini~ of 
personnel> and greater use of expensive measuring techniques, but cleanup 
would only be marginally more ce>mplete" (sec FEIS p. 136). The 15 pCi/g 
criterion is therefore only suitable for use, as a cost effective tool to locate and 
remediare radioactive waste: when most or all subsurface cont.amination is at a 
level greater than 30 pCi/g and is not expected to be significantly admixed -with 
clean soil. In this siluation, removing all subsurface contamination detected at 
15 pCi/g or above will reduce residual conwnination to nearly zero. 

The 5 pCi/g and 15 pCi/g standards were initially developed for a single 
radioisotope (radium-226) to control the hazard from radiation. In Subpart E of 
40 CFR Part 192 (48 FR 4S947) Srandards for Management ofTht>rium 
Byproduct Mater'ials Pursuant to Secticm 84 of rhe Atomic Energy A.er of 1954_. 
as Amehded, EPA detennined that these standards were suitable for 
remediation of radium-228 at Title lJ sites (see 48 FR 45944 and the FEIS for 
Standards for the Control of Byproduct Materia/~•,t;om Uranium or Processing 
(40 CFR 192) Volume I, Appendix G: Thorium Mill Taili12gs). 

Attainment of the 5 pCi/g and 15 pCi/g UMTRCA standards was intended to 
signify that a Title r !-;it.e had been cleaned up to a level suitable for unrestricted 
use. However, in Subpart C of 40 CFR Part 192, alternative site--specific 
standards may be established under some special circumstances that allow the 
selection and performance of remedial actions that come as close as reasonably· 
achie-vable to meeting the UMTRCA standards. In general, these "supplemental 
stan.dards" were not expected to be used often. They were designed for 
situations in which worker safety would be adversely impacted or clearly 
greater environmental harm would result from the remedial action necessmy to 
attain the standards, for situations in which the materials do not pose a clear 
present or future hazard and improvements could be achieved only at 
unreasonably high cost, or where concentrations of other radionuclides are 
sufficiently high to constitute a significant radiation hazard. 

O)YECTJVE 
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The objective of this memorandum is to provide guidance regarding the 
circumstances under which the soil cleanup criteria in 40 CFR Part 192 should 
be considered an ARAR in developing a response action under CERCLA. 

IMPLEMENTATION 

The following subsections will clarify the use of 40 CFR Part 192 in S'-->tting 
remediation levels for subsurface soil. 

UMTRCA AS AN APPLICABLE REQUIREMENT 

The standards contained within Subpart B of 40 CFR Pan 192 are potentially 
applicable requirements only for the Title I sites designated under Section 
I02(a)(l) ofUMTRCA. The standards contained within Subparts D and E of 
40 CFR Part 192 arc potentially applicable requirenumts only for the Title Il 
sites designat.ed under Section 206 of UMTRCA. 

UMTRCA AS A RELEVANT AND APPROPRIATE REQUIREMENT 

If the contaminants at a site are ·the same (i.e., radium-226, radium-228. and/or 
thorium) and the distribution of contamination is similar to that existing at Title 
I sites as described in 40 CFR Part 192 (i.e., little subsurface contamination 
from S to 30 pCi/g), then the l S pCi/g standilrd is a potentially relevant and 
appropriate requirement for the site. As explained above, under these 
circumstances the 15 pCi/g standard would be expected to achieve an actual 
subsurface cleanup level of below 5 pCi/g in practice. 

If it is determined, either in the course of further study, or even during remedial 
action, that subsurface contamination exists at a level between 5 pCi/g to 15 
pCi/g averaged over areas of I 00 square meters (the averaging area.c; provided 
for in the Part 192 rules), this indicates that conditions at the site are probably 
not sufficiently similar to an UMTRCA site to consider the subswface 
contamination sta11dard under 40 CFR Part 192 a relevant and appropriate 
requirement. If suoh a finding had b1.:~n made. tli~ ARA.R determination should 
be reconsidered and a cleanup level for the subsurface contamination may have 
to be established based on a site-specific risk assessment. 

l-"orthe same reasons, the 15 pCi/g standard should not generally be considered 
relevant and appropriate as a standard for backfill material. Since EP A's 
expectation in promulgating Part 192 was that cleanups of subsurfaoe soil 
contamination would. in practice, achieve a protective level of 5 pCi/g under 
the eircumstanoes presented at UMTRCA sites. it would not generally be 
appropriate to allow backfilling with material with conceiltrations higher th.an 5 
pCi/g. 

WHERE VMTRCA IS NOT AN ARAR 

If the ra.dioactive contamination at the site is unlike that at the uranium mill 
tailings sites regulated under 40 CFR 192, in that significant subsurface 
contamination exists at a level between 5 pCi/g to 30 pCi/g, the use of the 15 
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pCi/g standard is not generally appropriate. 

In this situation, we recommend 5 pCilg as a suitable cleanup level for 
subsurface contamination.. if a site--specific risk assessment demonstrates that .5 
pCi/g is protective 2. on the basis that the preamble to 40 CfR 192 indicates 
that even with a standard of 1 S pCi/g, almost all contamination was expected to 
be remediated to a level of 5 pCi/g. The level of 5 pCi/ g was the acrual 
health-based level that was expected to be achieved when jmplementing 40 
CFR.192. 

WHERE RADIUM-226, RADIUM-228, AND/OR THORIUM ARE 
COMMINGLED 

Because the risk from uranium and thorium byproducts is additive, and because 
the 5 pCi/g and 15 pCi/g standards are based on total acceptable risk, whenever 
the 5 pCi/g and/or 15 pCi/g standards are used-as relevant and appropriate 
requirements (or TBC's) at CERCLA sites with some combination of 
radium-226 and radium-228, these soil standards should apply to the combined 
level of contamination of radium-226 and radium-228. 

It should be noted that to meet a permanent clean-up objective for radium -226 
and radium-228 of S pCi/g, there needs to be reasonable assurance that the 
preceding radionuclides in the series will noc be left behind at levels that will 
permit the combined radium activity to build-up to levels exceeding 5 pCi/g 
after completion of the z:esponse action. At a. minimum. this would generally 
mean that thorium-230 (the parent ofradium-226) and thoriUU\-232 (the parent 
of iadium-228) should be cleaned up to the same concentrations as their radium 
progeny. Therefore, whenever the 5 pCi/g and/or 15 pCi/g standards are used a1l 
relevnnt and appropriate requirements (or TBC's) at CERCLA sires with some 
combination ofthoriu.m-230 and thorium-232) these soil standards should 
apply to the combined level of contamination of thorium-230 and thorium~232. 

SUPPLEMENTAL STANDARDS 

If supplemental Standards in 40 CFR Part 192, Subpart C, are used in 
conjunction with the above sr.andards for the remediation of soil, institutional 
controls should generally be included as a component of clean.up altematives in 
order to ensure the response will be pr(')teetive over time.3 The rt:quireme.nt for 
5-year reviews (see 40 CFR 300.430(f)(4)(ii)) would apply if the use of 
supplemental standards were to result in waste being left on-site at levels that 
would require limited use and rcstrtcted exposw·c to ensure protectiveness. 

FVRTiq;R INFORMATION 

The subject matter specialistS for this directive are Stuart Walker of OERR 
(703-603-8748) and John Karhnak of ORIA (202-564-9280). General questions 
about this directive, should be directed to 1-800-424-9346. 

Addtessees 
National Superfund Policy Managers 
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Superfund Branch Chiefs (Regions I-X) 
Superfund Branch Chiefs, Office of Regional Counsel (Regions I-X) 
Radiation Program Managei-s (Regions I, IV, V, VI, vn, X) 
Radiation Branch Chief (Region II) 
Residential Domain Section Chief (Region HI) 
Radiation and Indoor Air Program Branch Chief (Region Vlli) 
Radiation and Indoor Office Director (Region IX) 
Federal Facilities Leadership Council 
OERR Center Directors 

CC: 
Jim Woolford, FFRRO 
Elizabeth Cotsworth, OSW 
C.raig Hooks, FF.EO 
Bany Breen. OSRE 
Joanna Gibson, HOSC/OERR 
Earl Salo, OGC 

l TMe-considcred materiitl (TSC$) are non•promulg<1tca advisori(U or gui.danoe issued by 
Federal or State governments that aN nol legally bin di~ and do not have the status of potential 
ARAR,s. However, TBC:s will be considered along with ARARs u part of the site risk 
assessment and may be used in determining the n~cJ1.Sary level of cleanup for proteetion of 
health and the environment. 

2 for turther infonnanon regarding protective cleanups ~"t CERCLA sites. sec the memo from 
Stephen 0. Lu!tig and L&Ty Welnsteck to the Regions; .. Establishment of Cleanup Levels for 
CE.RCLA Sites with Radioactive Contamination'' (OSWER Directive 9200.4-18), August 22, 
1997. 

3 fc,r further information regarding proteccive cleanups at CERCLA. sites, see the menio from 
Stephen D. Luftig and LarTy Weinstock 10 the Regions; "Establishment of Cleanup Levels for 
CERCLA Sites with Radioactive C<>nwninazion" (OS WER Directive 9200.4•1 S), August 22, 
1997. 

c.c .:s:w 

( EPA Home I OSWER Home I Superfund Home J 
[ Search EPA I Search Sugerfund I What's New I contact Us) 

URL: http://www.epa.gov/superfundlocrr/techres/soiVcleanup_htm 
This page last updated on April 15, 1998 

Web Page maintained by Otfice of Emergency and Remedial Response 
Comments: super'M'Jd in/J;@epcimgil.gp~. 
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SEAD-1 2 l000 

LEGEND 

SD SAMPLE LOCATION 

Location of Ditches that 
are Assumed to be About 
20 Feet Wide. These Ditches 
Contain Water Year Round. 

NOTE : Accord ing to NYS 
A WQS Class C (aquatic) there 
are no Metal Exceedances 
in the surface water samples 
down gradient of the site. 

0 l000 2000 Feet 

~ 
~PARJiiiONS 

PARSONS ENOINSE!RINO SC:IENCl!l0 INC.. 

SENECA ARMY DEPOT ACTIVITY 
RI/FS 

SEAD- 12 

FIGURE 2 
LOCATION OF DITCHES TO BE 

EXCAVATED FOR CASES 
SED-2 AND SED-4 

SCALE l : 1 500 DATE REV 
JULY 200 Sheet l of l 
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FIGURE 2-9 
ELFCTROMAGNETIC DATA AND 
REMED IAL VOL UME ES TI MATE 
FOR SOIL AT DISPOSAL PIT A/B 
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analyzed for chemica l parameters. 
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ELECTROMAGNETIC DATA AND 
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Area: 23,828 sq. ft. 
' Test Pit Contents 

I 
Depth: 5 .3 ft. i 

TP l2-l (EM-26) i mm,,,c 0 
Volume: 4677.3 cu. yd. r \ I 

Sheet metal , fiberglass debris, • - 1..,, I electronic components, box w/liquid TPl2-lA,B,C 
I 

\ 
I I I Dis ,0,.11 I 11 \ • SBll-Z 

TP 12-2 (EM-25) MWl2-13 I 
~1\\'12-8 I I I Electronic components, 2 partiall y SB12-3 ~- I t 

full one gallon paint cans, S8 12 ,• TPl2A-2 TP12A-l 

\~ 
\ 

stained soil removed and drummed • I I 

~ 
I ' MWl2- 12 "' . I I I 

TP 12A- 1 I I 
Miscellaneous metal fragments 

MW l 2-II 

~ - \ ·'-....___,' I 

' 
TP 12A-2 I I Instrument box, empty drums, tubes, 

~ pipe, spool of wi re, box of tools I I 
I I I 

Loc_id 
Depth Rang, 

Value 
Criteria Units Parameter (feet) Level 

SOIJ- J I kp1achlor ~po., 11.k • 1-l .:!2 20 UG,"KG 

Cadmium 6.0 2.46 MG/KG 
Chromium J0.2 JO MG/KG 
Copper 63.:! JJ MG/KG 

SB 12-J Lead 10-1 1.9 63.9 24 4 MG/KG 
Nickel 76.4 50 MG/KG 
Si lver I 6 0 8 MG/KG 
Zinc 160 I 15 MGIKG 

Cadmi11m 3.9 2.46 MG/KG 
SBl2-2 Chromium 0.2•,LO 53.5 30 ' MG/KG 

Lead 27.2 24 4 MG/KG 

MW12-II Copper 4-5.6 JJ.' JJ ' MG/KG 

MWl2- IJ Magnesium 4-6 34.JOO 21.700 MG/KG 

5B12-2 Thallium 10-1 2 I. I 11.855 MGIK<; 

TP12-I C ·1nallium 6-8 ll. 94 0.855 MG/KG 
TPl2-2C Calcium 6-6 142.000 125.JOO MG/KG 

MW1 2-8 
Cyanide 

4-6 1.5 (J.35 MG/KU 
Thallium 1.7 0.855 MG/KG 

MWl2-8 
Cyanide 

8-10 
0.72 0.35 MG/KG 

Tl.. - 11 " - I. n •« """'" 
TPl2A-I 

Phenol 
~-5- 2.5 

) 01) 10 UGIKG 
Cadmium ' .X 2.46 MG/KG 
Bcnzofa)pyrcnc 200 (,\ UGIKG 
Dibcnzfa.hJpyrcnc 57 14 UG/KG 
Ph.:nul 4X 10 UG/ KG 
Cadmium 1)4.3 2.46 MG/KG 

TP12A-1 Chromium J-J ~J.J 30 MG/KG 
Copper 21 5 33 MGIKG 
L('ad 360 2U MG/KG 
Silver 11.~ 08 MG/KG 
Zinc 285 115 MG/KG 

i An11mony 7.2 " MIJ/ 1<.li 

TP\2.\-2 
C.idmium 

/>-6 27 J 2 46 MG/KG 
Copper 43.6 3J MG/KG 
l11allium "''" 0.X55 MGIKG 

Cadmium )7.3 ] .46 MG/KG 
Chromium 32.4 JO MG/KG 

I o-12 l0 • .---'l I TPl2A-2 Copper 5.5 128 33 MG/KG E 

'\ Nickd .?0 1 50 /. JG/KG ..I --
Zinc 424 115 MG/KG ~ \\'] ~1·/ D-l\-O!c The highe~1 value between a ~ample and a <lupl ica1c !!ample WiL"i 1akcn ~ ~ 

• lndic.td lC!I .i 1'C!1 IICiJc/PCB f',\ram.:11: r. I Disposal Pit NB]l 
• • l111..lica1cs a Volirnlc Organic pammctcr. L .J 

LEGEND ~ 1--1 \ e Sub--surfacc Soil sample with Sub-surface Soil sample with Loe.JD - lr-r "' MWl2- l5 Loc_lO analyzed for chemical parameters. MW l ~-15 :1nalyzed for chemical parameters. Mern! \. 
No ex.:eeclences presen1 :m<l Semi Volatile OrganiL ci1..:eedcm.:es pr~em 

• Back~round Sub-surfacu fa..: c Soil with Loe ID N [E! _Af!ll.!IION'II, 

0 Sub-surface Soil sample with Loc_lO M\\ 12- 15 analysed for chemical parameters 

A PARSQiN:S D,,tG'IN mlA"""° SC NCJI.JN C... 

M\1/ 12-1 5 analyzed for chemical parameters. 
Metal e:t. ctedcnces presem LJ Potential Release . ..\.rea SENECA ARMY DEPOT ACTIVITY 

Rl / FS 

- Arca m be Excavmed 
SEAD-12 .. SulM urface Soil sample wi1h Loe JD FIGURE 2-8 

MW!2- 15 analyzed for chemical paramc1ers. 
100 0 100 REMEDIATION VOLUME ESTIMATE Semi Vola1ile Organic e:\.ceedenccs r resem 

FOR SOIL AT DISPOSAL PIT A/B 
(tee() 

SCA i f. l· , nn IAd \•¼no ,r" c c ' nr ' 



REPLY TO 
ATTENTION OF 

AMSAM-TMD-SR(C) 

DEPARTMENT OF THE ARMY 
UNITED STATES ARMY AVIATION AND MISSILE COMMAND 

REDSTONE ARSENAL, ALABAMA 35898-5000 

17 September 200 I 

MEMORANDUM FOR Commander, Seneca Anny Depot Activity, ATTN: SIOSE-S, 
5786 State Rte. 96, Romulus, NY 14541 -5001 

SUBJECT: Wipe Tests Results 

1. The result of the wipe tests made for buildings 802, 806, 810, 812, 813, 816, 82 7, and HS at 
your facility, which this laboratory received on 5 September 2001, are indicated on the enclosed 
sheets. 

2. Traceability to NIST is provided by an Arn-241 source, SN: SS-804, last calibrated date: 
15 June 2000, a Sr-90 source, SN: SS 809, last calibrated date: 1 June 2000, and a Cs-137 
source, SN: SS-798, last calibrated date: 1 May 2000. These sources were calibrated at NIST 
and were used to calibrate the counters used to evaluate your wipe tests. The NIST calibration 
documents are maintained on file at this facility. Tlzis laborato1J' is 1SO-9002 registered. 

3. The POC is Mr. David Walsh, COM 256-876-0613/3340 or DSN 746-0613/3340. 

Encls 
/ffltdl s~fiJv. HOWARD 

Lead Health Physicist, Nuclear Counting 
and Special Projects 



ID 
DPM 

Alpha Beta 

Room 22 (Page 1 of 24) 

Seneca Army Depot 
Wipe Test for Bldg 802 

17-Sep-01 

Gamma II 
ID 

Test Date: 7 June & 9 August 2001 
1 0.0 0.0 0.0 9 

- · 
2 0.0 0.0 0.0 10 
3 0.0 0.0 0.0 11 
4 0.0 0.0 0.0 12 

- ·· 
5 0.0 0.0 0.0 13 

- · 
6 0.0 0.0 0.0 14 -
7 0.0 0.0 0.0 15 
8 1.4 0.0 0.0 

DPM 
Alpha Beta Gamma 

0.0 0.0 0.0 
----- -

0.0 0.0 0.0 
0.0 0.0 0.0 

-- - --- ·-
0.0 0.0 0.0 

- - --- -
0.0 0.0 0.0 

--- -
0.0 0.0 0.0 

-
1.4 0.0 0.0 

-

NOTE: Limit of Detection (LO) is 3 dpm for Alpha, 7 dpm for Beta, and 94 dpm for Gamma. 
Results exceeding the limit of decision are reported as defined by NCRP 58. 
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Job No. 730047-01001 
Project: Seneca SEAD-12 RI/FS 
Contact: Jackie Travers (781) 401-2535 

802 
802 
802 
802 
802 
802 
802 
802 
802 
802 
802 
802 
802 
802 
802 

Sample ID 
-22-
-22-
-22-
-22-
-22-
-22-
-22-
-22-
-22-
-22-
-22-
-22-
-22-
-22-
-22-

Building 802 
Room 22 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

Dry smear 
date 

8/9/2001 
6/7/2001 
6/7/2001 
6/7/2001 
6/7/2001 
6/7/2001 
6/7/2001 
6/7/2001 
6/7/2001 
6/7/2001 
6/7/2001 
6/7/2001 
6/7/2001 
6/7/2001 
8/9/2001 

total smears 

Sampled and relinquished by 
sign: /(_f:;'~?/24-
Print: f(/<~rd/ubc /L 
Firm: f7a0onS 

Date: S, ,!Cf DI Time: / 0 I &: 

Received By 
Sign : 
Print: 
Firm 

Date: Time: 

Bldg. 5417 
Redstone Arsenal , AL 35898-5400 

MR. Steve Howard/David Walsh 

Dry 
Smear 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
15 

C ... . I ,.., . I 



ID 
DPM 

Alpha Beta 
Room 10 (Page 2 of 24) 
Test Date: 26 August 2001 

1 0.0 0.0 
-· 

2 0.0 0.0 
.. 

3 0.0 0.0 
-·. 

4 0.0 0.0 - . . 

5 0.0 0.0 
.. 

6 0.0 0.0 
7 0.0 0.0 
8 0.0 0.0 

Seneca Army Depot 
Wipe Test for Bldg 806 

17-Sep-01 

ID I 
Gamma 

0.0 9 
0.0 10 
0.0 11 
0.0 12 
0.0 13 
0.0 14 
0.0 15 
0.0 

Alpha 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

DPM 
Beta Gamma 

0.0 0.0 
-- ----

0.0 0.0 
-

0.0 0.0 
--·-

0.0 0.0 
0.0 0.0 

·-
0.0 0.0 

-
0.0 0.0 

·-

NOTE: Limit of Detection (LO) is 3 dpm for Alpha, 7 dpm for Beta, and 94 dpm for Gamma. 
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Job No. 730047-01001 
Project: Seneca SEAD-12 RI/FS 
Contact: Jackie Travers (781) 401-2535 

806 
806 
806 
806 
806 
806 
806 
806 
806 
806 
806 
806 
806 
806 
806 

Sample 
-10-
-10-
-10-
-10-
-10-
-10-
-10-
-10-
-10-
-10-
-10-
-10-
-10-
-10-
-10-

ID 

Building 806 
Room 10 

Dry smear 
date 

1 8/26/2001 
2 8/26/2001 
3 8/26/2001 
4 8/26/2001 
5 8/26/2001 
6 8/26/2001 
7 8/26/2001 
8 8/26/2001 
9 8/26/2001 
10 8/26/2001 
11 8/26/2001 
12 8/26/2001 
13 8/26/2001 
14 8/26/2001 
15 8/26/2001 

total smears 

Sampled and relinquished by 

sign: r :~l-
Print: f! r: t:Z al tL /:;;,fc.,c,_. 

Firm: 0- , s~vt i 
DateJ'._? -7 .:)( Time: (C16 

Received By 
Sign: 
Print: 
Firm: 

Date Time: 

Bldg. 5417 
Redstone Arsenal, AL 35898-5400 

MR. Steve Howard/David Walsh 

Dry 
Smear 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
15 



ID 
Alpha 

Room 24 (Page 3 of 24) 
Test Date: 12 July 2001 

1 0.0 
-

2 0.0 
3 0.0 
4 0.0 

---
5 0.0 
6 0.0 
7 0.0 
8 0.0 

DPM 
Beta 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Seneca Army Depot 
Wipe Test for Bldg 810 

17-Sep-01 

Gamma 
ID 

0.0 9 
0.0 10 
0.0 11 
0.0 12 
0.0 13 
0.0 14 
0.0 15 
0.0 16 

DPM 
Alpha Beta Gamma 

0.0 0.0 0.0 
-- - -

0.0 0.0 0.0 
·---

0.0 0.0 0.0 ---- -0.0 0.0 0.0 
0.0 0.0 0.0 

·-
0.0 0.0 0.0 

- -
0.0 0.0 0.0 

--
0.0 0.0 0.0 

NOTE: Limit of Detection (LD) is 3 dpm for Alpha, 7 dpm for Beta, and 94 dpm for Gamma. 
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Job No. 730047-01001 
Project: Seneca SEAD-12 RI/FS 
Contact: Jackie Travers (781) 401-2535 

810 
810 
810 
810 
810 
810 
810 
810 
810 
810 
810 
810 
810 
810 
810 
810 

Sample 
-24-
-24-
-24-
-24-
-24-
-24-
-24-
-24-
-24-
-24-
-24-
-24-
-24-
-24-
-24-
-24-

ID 

Building 810 
Room 24 

Dry smear 
date 

1 7/12/2001 
2 7/12/2001 
3 7/12/2001 
4 7/12/2001 
5 7/12/2001 
6 7/12/2001 
7 7/12/2001 
8 7/12/2001 
9 7/12/2001 
10 7/12/2001 
11 7/12/2001 
12 7/12/2001 
13 7/12/2001 
14 7/12/2001 
15 7/12/2001 
16 7/12/2001 

total smears 

Sampled and relinquished by 

sign:;( ,K.i~~ 
Print: /<. K u c//~c ,b-:Z_L 
Firm: /21 ;-0 c ¥-7 j-

Date;J :/9 0/ Time: /t1 / 1-

Received By 
Sign: 
Print: 
Firm: 

Date: Time: 

Bldg . 5417 
Redstone Arsenal, AL 35898-5400 

MR. Steve Howard/David Walsh 

Dry 
Smear 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
16 



DPM 

Seneca Army Depot 
Wipe Test for Bldg 812 

17-Sep-01 

DPM ID 
Alpha Beta Gamma 

ID 
Alpha Beta Gamma 

Room 1 (Page 4 of 24) 
Test Date: 29 July & 8 August 2001 

1 0.0 0.0 0.0 10 0.0 0.0 0.0 
2 0.0 0.0 0.0 11 0.0 0.0 0.0 
3 0.0 0.0 0.0 12 0.0 0.0 0.0 
4 0.0 0.0 0.0 13 0.0 0.0 0.0 
5 0.0 0.0 0.0 14 0.0 0.0 0.0 
6 0.0 0.0 0.0 15 0.0 0.0 0.0 --
7 0.0 0.0 0.0 16 0.0 0.0 0.0 
8 0.0 0.0 0.0 17 0.0 0.0 0.0 
9 0.0 0.0 0.0 18 1.4 0.0 0.0 

Room 2 (Page 5 of 24) 
Test Date: 29 July 2001 

1 0.0 0.0 0.0 9 0.0 0.0 0.0 
2 0.0 0.0 0.0 10 0.0 0.0 0.0 
3 0.0 0.0 0.0 11 0.0 0.0 0.0 
4 0.0 0.0 0.0 12 0.0 0.0 0.0 
5 0.0 0.0 0.0 13 0.0 0.0 0.0 
6 0.0 0.0 0.0 14 0.0 0.0 0.0 
7 0.0 0.0 0.0 15 0.0 0.0 0.0 
8 0.0 0.0 0.0 

Room 3 (Page 6 of 24) 
Test Date: 29 July 2001 

1 0.0 0.0 0.0 9 0.0 0.0 0.0 
2 0.0 0.0 0.0 10 0.0 0.0 0.0 
3 0.0 0.0 0.0 11 0.0 0.0 0.0 
4 0.0 0.0 0.0 12 0.0 0.0 0.0 
5 0.0 0.0 0.0 13 0.0 0.0 0.0 
6 0.0 0.0 0.0 14 0.0 0.0 0.0 
7 1.0 0.0 0.0 15 4.0 9.9 0.0 
8 0.0 0.0 0.0 

NOTE: Limit of Detection (LO) is 3 dpm for Alpha, 7 dpm for Beta, and 94 dpm for Gamma. 
Results exceeding the limit of decis ion are reported as defined by NCRP 58. 

4 of 12 
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Job No. 730047-01001 
Project: Seneca SEAD-12 RI/FS 
Contact: Jackie Travers (781) 401 -2535 

812 
812 
812 
812 
812 
812 
812 
812 
812 
812 
812 
812 
812 
812 
812 
812 
812 
812 

Sample ID 
-1-
-1-
-1-
-1-
-1-
-1-
-1-
-1-
-1-
-1-
-1-
-1-
-1-
-1-
-1-
-1-
-1-
-1-

Building 812 
Room 1 

Dry smear 
date 

1 7/29/2001 
2 7/29/2001 
3 7/29/2001 
4 7/29/2001 
5 7/29/2001 
6 7/29/2001 
7 7/29/2001 
8 7/29/2001 
9 7/29/2001 
10 7/29/2001 
11 7/29/2001 
12 7/29/2001 
13 7/29/2001 
14 7/29/2001 
15 7/29/2001 
16 8/8/2001 
17 8/8/2001 
18 8/8/2001 

total smears 

Sampled and relinquished by 

sign: ,lV-cd/4z_/,,.-L 
Print: y KP..dc).,,~ 
Firm: f?:rrscr1 S 

DateB, zq.() I Time: /DI f-

Received By 
Sign : 
Print: 
Firm: 

Date: Time: 

Bldg. 5417 
Redstone Arsenal , AL 35898-5400 

MR. Steve Howard/David Walsh 

Dry 
Smear 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
18 

ill [; \.0 ;·; :;~ \:-- ,;-;· -,-,' , 
- -- - _, - - ' ' , ~ 

' . i 

SEP O 5 2001 _) 

J ]{ Jf:1 !:,,-

I I 



Job No. 730047-01001 
Project: Seneca SEAD-12 RI/FS 
Contact: Jackie Travers (781) 401-2535 

812 
812 
812 
812 
812 
812 
812 
812 
812 
812 
812 
812 
812 
812 
812 

Sample 
-2-
-2-
-2-
-2-
-2-
-2-
-2-
-2-
-2-
-2-
-2-
-2-
-2-
-2-
-2-

ID 

Building 812 
Room 2 

Dry smear 
date 

1 7/29/2001 
2 7/29/2001 
3 7/29/2001 
4 7/29/2001 
5 7/29/2001 
6 7/29/2001 
7 7/29/2001 
8 7/29/2001 
9 7/29/2001 
10 7/29/2001 
11 7/29/2001 
12 7/29/2001 
13 7/29/2001 
14 7/29/2001 
15 7/29/2001 

total smears 

Sampled and relinquished by 

sign: f: f:~-tvL. 
Print: ,k', ~ el l 1,L ~ le.. 
Firm: ,De, r0 e,.n S 

Date: ,.3- 2 Cj c\ Time: / DI cf 

Received By 
Sign: 
Print: 
Firm: 

Date: Time: 

Bldg. 5417 
Redstone Arsenal , AL 35898-5400 

MR. Steve Howard/David Walsh 

Dry 
Smear 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
15 

1' ...-· / - . ! 



Job No. 730047-01001 
Project: Seneca SEAD-12 RI/FS 
Contact: Jackie Travers (781) 401-2535 

812 
812 
812 
812 
812 
812 
812 
812 
812 
812 
812 
812 
812 
812 
812 

Sample ID 
-3-
-3-
-3-
-3-
-3-
-3-
-3-
-3-
-3-
-3-
-3-
-3-
-3-
-3-
-3-

Building 812 
Room 3 

Dry smear 
date 

1 7/29/2001 
2 7/29/2001 
3 7/29/2001 
4 7/29/2001 
5 7/29/2001 
6 7/29/2001 
7 7/29/2001 
8 7/29/2001 
9 7/29/2001 
10 7/29/2001 
11 7/29/2001 
12 7/29/2001 
13 7/29/2001 
14 7/29/2001 
15 7/29/2001 

total smears 

Sampled and relinquished by 

sign:/.~./{_ 
Print /(. K" c// t-t.. 64:. L 
Firm: f½ r0 ~,,., J 

Date:S-29 (', / Time: JOI J 

Received By 
Sign: 
Print 
Firm: 

Date: Time: 

Bldg. 5417 
Redstone Arsenal , AL 35898-5400 

Mr. Steve Howard/David Walsh 

Dry 
Smear 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
15 

J ~ §;P~ ~!~ ·ct1) 

J)SJ;i7 
__, S .Ck t B~ ! ;c:s es 

,. 

.r 



ID DPM 
Alpha Beta 

Room 4 (Page 7 of 24) 
Test Date: 28 July 2001 

1 1.5 0.0 
2 0.0 0.0 
3 0.0 0.0 
4 0.0 0.0 
5 0.0 0.0 
6 0.0 0.0 
7 0.0 0.0 

Seneca Army Depot 
Wipe Test for Bldg 812 

17-Sep-01 

Gamma 
ID 

0.0 9 
0.0 10 
0.0 11 
0.0 12 
0.0 13 
0.0 14 
0.0 15 

DPM 
Alpha Beta Gamma 

0.0 0.0 0.0 
0.0 0.0 46.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 - -- -
0.0 0.0 0.0 

~--- --
0.0 0.0 0.0 

-
8 0.0 0.0 0.0 

Room 5 (Page 8 of 24) 
Test Date: 28 July 2001 

1 0.0 0.0 0.0 9 0.0 0.0 0.0 
2 0.0 0.0 0.0 10 0.0 0.0 0.0 

~ 

3 0.0 0.0 0.0 11 0.0 0.0 0.0 
4 0.0 0.0 0.0 12 0.0 0.0 0.0 
5 0.0 0.0 0.0 13 0.0 0.0 0.0 
6 0.0 0.0 0.0 14 0.0 0.0 0.0 
7 0.0 0.0 0.0 15 0.0 0.0 0.0 
8 0.0 0.0 0.0 

Room 6 (Page 9 of 24) 
Test Date: 28 July 2001 

1 0.0 0.0 0.0 9 0.0 0.0 0.0 
2 0.0 0.0 0.0 10 0.0 0.0 0.0 
3 0.0 0.0 0.0 11 0.0 0.0 0.0 
4 0.0 0.0 0.0 12 0.0 0.0 0.0 
5 0.0 0.0 0.0 13 0.0 0.0 0.0 
6 0.0 0.0 0.0 14 0.0 0.0 0.0 
7 0.0 0.0 0.0 15 0.0 0.0 0.0 
8 0.0 0.0 45.0 

Room 7 (Page 10 of 24) 
Test Date: 28 July 2001 

1 0.0 0.0 0.0 9 0.0 0.0 0.0 
2 0.0 0.0 0.0 10 0.0 0.0 0.0 
3 0.0 0.0 0.0 11 0.0 0.0 0.0 
4 1.5 0.0 0.0 12 0.0 0.0 0.0 
5 0.0 0.0 0.0 13 0.0 0.0 0.0 
6 0.0 0.0 0.0 14 0.0 0.0 0.0 
7 0.0 0.0 0.0 15 0.0 0.0 0.0 
8 0.0 0.0 0.0 

NOTE: Limit of Detection (LO) is 3 dpm for Alpha, 6 dpm for Beta, and 88 dpm for Gamma. 
Results exceeding the limit of decision are reported as defined by NCRP 58 . 

5 of 12 



' Job No. 730047-01001 
Project: Seneca SEAD-12 RI/FS 
Contact: Jackie Travers (781) 401 -2535 

812 
812 
812 
812 
812 
812 
812 
812 
812 
812 
812 
812 
812 
812 
812 

Sample 
-4-
-4-
-4-
-4-
-4-
-4-
-4-
-4-
-4-
-4-
-4-
-4-
-4-
-4-
-4-

ID 

Building 812 
Room4 

Dry smear 
date 

1 7/28/2001 
2 7/28/2001 
3 7/28/2001 
4 7/28/2001 
5 7/28/2001 
6 7/28/2001 
7 7/28/2001 
8 7/28/2001 
9 7/28/2001 
10 7/28/2001 
11 7/28/2001 
12 7/28/2001 
13 7/28/2001 
14 7/28/2001 
15 7/28/2001 

total smears 

Sampled and relinquished by 

sign: /{~h- . 
Print: I<. K~d I u b tfl. /c_ 
Firm: fk vS(':y7 J 
Date:c:?29 -l'>/ Time: /Of t[ 

Received By 
Sign: 
Print: 
Firm: 

Date: Time: 

Bldg. 5417 
Redstone Arsenal, AL 35898-5400 

Mr. Steve Howard/David Walsh 

Dry 
Smear 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
15 



Job No. 730047-01001 
Project: Seneca SEAD-12 RI/FS 
Contact: Jackie Travers (781) 401 -2535 

812 
812 
812 
812 
812 
812 
812 
812 
812 
812 
812 
812 
812 
812 
812 

Sample ID 
-5-
-5-
-5-
-5-
-5-
-5-
-5-
-5-
-5-
-5-
-5-
-5-
-5-
-5-
-5-

Building 812 
Room 5 

Dry smear 
date 

1 7/28/2001 
2 7/28/2001 
3 7/28/2001 
4 7/28/2001 
5 7/28/2001 
6 7/28/2001 
7 7/28/2001 
8 7/28/2001 
9 7/28/2001 
10 7/28/2001 
11 7/28/2001 
12 7/28/2001 
13 7/28/2001 
14 7/28/2001 
15 7/28/2001 

total smears 

Sampled and relinquished by 

sign: Ki/~~ 
Print: K, );!4:d/it b/Z- /L 
Firm: Pctr.s~r1S 
DateJ .27 01 Time:/ O ( I 

Received By 
Sign : 
Print: 
Firm: 

Date: Time: 

Bldg. 5417 
Redstone Arsenal, AL 35898-5400 

Mr. Steve Howard/David Walsh 

Dry 
Smear 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
15 

fol ~ © ~ K'W 11'; ~ 
~t SEP O 5 ?.Gui . 

I )!:{"'J/1_1 



• Job No. 730047-01001 
Project: Seneca SEAD-12 RI/FS 
Contact: Jackie Travers (781) 401-2535 

812 
812 
812 
812 
812 
812 
812 
812 
812 
812 
812 
812 
812 
812 
812 

Sample ID 
-6-
-6-
-6-
-6-
-6-
-6-
-6-
-6-
-6-
-6-
-6-
-6-
-6-
-6-
-6-

Building 812 
Room 6 

Dry smear 
date 

1 7/28/2001 
2 7/28/2001 
3 7/28/2001 
4 7/28/2001 
5 7/28/2001 
6 7/28/2001 
7 7/28/2001 
8 7/28/2001 
9 7/28/2001 
10 7/28/2001 
11 7/28/2001 
12 7/28/2001 
13 7/28/2001 
14 7/28/2001 
15 7/28/2001 

total smears 

Sampled and relinquished by 

sign:K~ 
Print: k. ;{ cu// u.-b ~-L 
Firm: fh r.S c-->1 s 
Date:3. ·Fi . t I Time: I 02 O 

Received By 
Sign: 
Print: 
Firm: 

Date: Time: 

Bldg. 5417 
Redstone Arsenal, AL 35898-5400 

Mr. Steve Howard/David Walsh 

Dry 
Smear 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
15 

fol lE © )]; IT W ~ ij 
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• Job No. 730047-01001 
Project: Seneca SEAD-12 RI/FS 
Contact: Jackie Travers (781) 401-2535 

812 
812 
812 
812 
812 
812 
812 
812 
812 
812 
812 
812 
812 
812 
812 

Sample 
-7-
-7-
-7-
-7-
-7-
-7-
-7-
-7-
-7-
-7-
-7-
-7-
-7-
-7-
-7-

ID 

Building 812 
Room 7 

Dry smear 
date 

1 7/28/2001 
2 7/28/2001 
3 7/28/2001 
4 7/28/2001 
5 7/28/2001 
6 7/28/2001 
7 7/28/2001 
8 7/28/2001 
9 7/28/2001 

10 7/28/2001 
11 7/28/2001 
12 7/28/2001 
13 7/28/2001 
14 7/28/2001 
15 7/28/2001 

total smears 

Sampled and relinquished by 

sign: J< ~ '?-
Print: k , 1-<er.. af/ 1,,,_ k::,q, Jc.. 
Firm: f/f rt; onS 

Date:8'- 2 '1- of Time: / D2.D 

Received By 
Sign: 
Print 
Firm: 

Date: Time: 

Bldg . 5417 
Redstone Arsenal , AL 35898-5400 

Mr. Steve Howard/David Walsh 

Dry 
Smear 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
15 



DPM 

Seneca Army Depot 
Wipe Test for Bldg 812 

17-Sep-01 

ID DPM 
ID 

Alpha Beta Gamma Alpha Beta Gamma 

Room 8 (Page 11 of 24) 
Test Date: 28 July 2001 

1 0.0 0.0 0.0 9 0.0 0.0 0.0 
2 0.0 0.0 0.0 10 0.0 0.0 0.0 
3 0.0 0.0 0.0 11 0.0 0.0 0.0 
4 0.0 0.0 0.0 12 0.0 0.0 0.0 
5 0.0 0.0 0.0 13 0.0 0.0 0.0 
6 0.0 0.0 0.0 14 0.0 0.0 0.0 

----

7 0.0 0.0 0.0 15 0.0 0.0 0.0 
8 0.0 0.0 0.0 

Room 9 (Page 12 of 24) 
Test Date: 28 July 2001 

1 0.0 0.0 0.0 9 0.0 0.0 0.0 
2 0.0 0.0 46.5 10 0.0 0.0 0.0 
3 0.0 0.0 0.0 11 0.0 0.0 0.0 
4 0.0 0.0 0.0 12 0.0 0.0 0.0 
5 0.0 0.0 0.0 13 0.0 0.0 · 0.0 
6 0.0 0.0 0.0 14 0.0 0.0 0.0 
7 0.0 0.0 0.0 15 0.0 0.0 0.0 
8 0.0 0.0 0.0 16 0.0 0.0 0.0 

NOTE: Limit of Detection (LO) is 3 dpm for Alpha, 6 dpm for Beta, and 88 dpm for Gamma. 
Results exceeding the limit of decision are reported as defined by NCRP 58. 

DPM DPM 

·--

ID 
Alpha Beta Gamma 

ID 
Alpha Beta Gamma 

Room 1 O (Page 13 of 24) 
Test Date: 29 July 2001 

1 0.0 0.0 61.8 9 0.0 0.0 0.0 
2 0.0 0.0 0.0 10 0.0 0.0 0.0 
3 0.0 0.0 0.0 11 0.0 0.0 0.0 
4 0.0 0.0 0.0 12 0.0 0.0 0.0 
5 0.0 0.0 0.0 13 0.0 0.0 0.0 
6 0.0 0.0 0.0 14 0.0 0.0 0.0 
7 0.0 0.0 0.0 15 0.0 0.0 0.0 
8 0.0 0.0 0.0 

NOTE: Limit of Detection (LO) is 3 dpm for Alpha, 6 dpm for Beta, and 90 dpm for Gamma. 
Results exceeding the limit of decision are reported as defined by NCRP 58. 
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Job No. 730047-01001 
Project: Seneca SEAD-12 RI/FS 
Contact: Jackie Travers (781) 401-2535 

812 
812 
812 
812 
812 
812 
812 
812 
812 
812 
812 
812 
812 
812 
812 

Sample 
-8-
-8-
-8-
-8-
-8-
-8-
-8-
-8-
-8-
-8-
-8-
-8-
-8-
-8-
-8-

ID 

Building 812 
Room 8 

Dry smear 
date 

1 7/28/2001 
2 7/28/2001 
3 7/28/2001 
4 7/28/2001 
5 7/28/2001 
6 7/28/2001 
7 7/28/2001 
8 7/28/2001 
9 7/28/2001 
10 7/28/2001 
11 7/28/2001 
12 7/28/2001 
13 7/28/2001 
14 7/28/2001 
15 7/28/2001 

total smears 

Sampled and relinquished by 

sign:K~ . 
Print: ;<'. k:adl~-cb'1.L::.. 
Firm: Po1rs('j,.,j 

Date:j,27 . o I Time: / [0('D 

Received By 
Sign: 
Print: 
Firm: 

Date: Time: 

Bldg. 5417 
Redstone Arsenal , AL 35898-5400 

Mr. Steve Howard/David Walsh 

Dry 
Smear 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
15 



Job No. 730047-01001 
Project: Seneca SEAD-12 RI/FS 
Contact: Jackie Travers (781) 401-2535 

812 
812 
812 
812 
812 
812 
812 
812 
812 
812 
812 
812 
812 
812 
812 
812 

Sample 
-9-
-9-
-9-
-9-
-9-
-9-
-9-
-9-
-9-
-9-
-9-
-9-
-9-
-9-
-9-
-9-

ID 

Building 812 
Room 9 

Dry smear 
date 

1 7/28/2001 
2 7/28/2001 
3 7/28/2001 
4 7/28/2001 
5 7/28/2001 
6 7/28/2001 
7 7/28/2001 
8 7/28/2001 
9 7/28/2001 
10 7/28/2001 
11 7/28/2001 
12 7/28/2001 
13 7/28/2001 
14 7/28/2001 
15 7/28/2001 
16 7/29/2001 

total smears 

Sampled and relinquished by 
sign: ;( ~'{,,L( _ _,,,(_ 
Print: /( /(,;-a,'/kba/2-
Firm: ,Pt:;,/-se>✓-'7 f 

Date:J t-1·O/ Time: f {) .J~ 

Received By 
Sign : 
Print: 
Firm: 

Date: Time: 

Bldg. 5417 
Redstone Arsenal, AL 35898-5400 

Mr. Steve Howard/David Walsh 

Dry 
Smear 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
16 



Job No. 730047-01001 
Project: Seneca SEAD-12 RI/FS 
Contact: Jackie Travers (781) 401-2535 

812 
812 
812 
812 
812 
812 
812 
812 
812 
812 
812 
812 
812 
812 
812 

Sample 
-10-
-10-
-10-
-10-
-10-
-10-
-10-
-10-
-10-
-10-
-1 0-
-1 0-
-10-
-1 0-
-10-

ID 

Building 812 
Room 10 

Dry smear 
date 

1 7/29/2001 
2 7/29/2001 
3 7/29/2001 
4 7/29/2001 
5 7/29/2001 
6 7/29/2001 
7 7/29/2001 
8 7/29/2001 
9 7/29/2001 
10 7/29/2001 
11 7/29/2001 
12 7/29/2001 
13 7/29/2001 
14 7/29/2001 
15 7/29/2001 

total smears 

Sampled and relinquished by 
sign: f:. ~,::,(£4-L- ·4._ . 
Print:/<. ;r:::.c//,:;._6 ~ L 
Firm: _P.t1 r.:re>,. .. >J 

Date:J'-.: 7o ( Time: /C,2] 

Received By 
Sign: 
Print: 
Firm: 

Date: Time: 

Bldg. 5417 
Redstone Arsenal, AL 35898-5400 

Mr. Steve Howard/David Walsh 

Dry 
Smear 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
15 
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10 
DPM 

Alpha Beta 
Room 11 (Page 14 of 24) 
Test Date: 8 August 2001 

1 0.0 0.0 
2 0.0 0.0 
3 0.0 0.0 
4 0.0 0.0 

--
5 0.0 0.0 

··-· 
6 0.0 0.0 --
7 0.0 0.0 
8 0.0 0.0 

Room 15 (Page 15 of 24) 
Test Date: 10 August 2001 

1 0.0 0.0 
2 0.0 0.0 
3 0.0 0.0 
4 0.0 0.0 
5 0.0 0.0 
6 0.0 0.0 
7 0.0 0.0 
8 0.0 0.0 

Room 33 (Page 16 of 24) 
Test Date: 27 July 2001 

1 0.0 0.0 
: 

2 0.0 0.0 
3 0.0 0.0 
4 0.0 0.0 
5 0.0 0.0 
6 0.0 0.0 
7 0.0 0.0 
8 0.0 0.0 

Seneca Army Depot 
Wipe Test for Bldg 812 

17-Sep-01 

Gamma 
ID 

0.0 9 
0.0 10 
0.0 11 
0.0 12 
0.0 13 
0.0 14 
0.0 15 
0.0 

45.4 9 
0.0 10 
0.0 11 
0.0 12 
0.0 13 
0.0 14 
0.0 15 

44.3 

0.0 9 
0.0 10 
0.0 11 
0.0 12 
0.0 13 
0.0 14 
0.0 15 
0.0 

Alpha 

0.0 
1.2 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

OPM 
Beta Gamma 

0.0 0.0 
--- -

0.0 0.0 
---

0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 

----
0.0 0.0 

0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 

-

0.0 0.0 
0.0 0.0 
0.0 0.0 

0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 

NOTE: Limit of Detection (LD) is 3 dpm for Alpha, 6 dpm for Beta, and 90 dpm for Gamma. 
Results exceeding the limit of decision are reported as defined by NCRP 58. 
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· Job No. 730047-01001 
Project: Seneca SEAD-12 RI/FS 
Contact: Jackie Travers (781) 401-2535 

812 
812 
812 
812 
812 
812 
812 
812 
812 
812 
812 
812 
812 
812 
812 

Sample ID 
-11-
-11-
-11-
-11-
-11-
-11-
-11-
-11-
-11-
-11-
-11-
-11-
-11-
-11-
-11-

Building 812 
Room 11 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

Dry smear 
date 

8/8/2001 
8/8/2001 
8/8/2001 
8/8/2001 
8/8/2001 
8/8/2001 
8/8/2001 
8/8/2001 
8/8/2001 
8/8/2001 
8/8/2001 
8/8/2001 
8/8/2001 
8/8/2001 
8/8/2001 

total smears 

Sampled and relinquished by 

sign: ,1( t:,~/4v6~ 
Print: }( Ku d/ ~ /:.._ 
Firm: /ft l,SCY? f 
Date: j>.;29 o / Time: 1022.. 

Received By 
Sign: 
Print: 
Firm: 

Date: Time: 

Bldg. 5417 
Redstone Arsenal , AL 35898-5400 

Mr. Steve Howard/David Walsh 

Dry 
Smear 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
15 



Job No. 730047-01001 
Project: Seneca SEAD-12 RI/FS 
Contact: Jackie Travers (781) 401-2535 

812 
812 
812 
812 
812 
812 
812 
812 
812 
812 
812 
812 
812 
812 
812 

Sample 
-15-
-15-
-15-
-15-
-15-
-15-
-15-
-15-
-15-
-15-
-15-
-15-
-15-
-15-
-15-

ID 

Building 812 
Room 15 

Dry smear 
date 

1 8/10/2001 
2 8/10/2001 
3 8/10/2001 
4 8/10/2001 
5 8/10/2001 
6 8/10/2001 
7 8/10/2001 
8 8/10/2001 
9 8/10/2001 
10 8/10/2001 
11 8/10/2001 
12 8/10/2001 
13 8/10/2001 
14 8/10/2001 
15 8/10/2001 

total smears 

Sampled and relinquished by 
sign:/:(~~ 
Print: K ~c///4.6 ~.d_ 
Firm:/? a..rrft::Jr7 .1 
Date:f.;7',d /Time: I {)zz 

Received By 
Sign: 
Print: 
Firm: 

Date: Time: 

Bldg. 5417 
Redstone Arsenal, AL 35898-5400 

MR. Steve Howard/David Walsh 

Dry 
Smear 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
15 



Job No. 730047-01001 
Project: Seneca SEAD-12 RI/FS 
Contact: Jackie Travers (781) 401 -2535 

812 
812 
812 
812 
812 
812 
812 
812 
812 
812 
812 
81 2 
812 
812 
812 

Sample 
-33-
-33-
-33-
-33-
-33-
-33-
-33-
-33-
-33-
-33-
-33-
-33-
-33-
-33-
-33-

ID 

Building 812 
Room 33 

Dry smear 
date 

1 7/27/2001 
2 7127/200) 
3 7/27/2001 
4 7/27/2001 
5 7/27/2001 
6 7/27/2001 
7 7/27/2001 
8 7/27/2001 
9 7/27/2001 
10 7/27/2001 
11 7/27/2001 
12 7/27/2001 
13 7/27/2001 
14 7/27/2001 
15 7/27/2001 

total smears 

Sampled and relinqu ished by 

sign: ~4~~ 
Print: /:. ~ //k.. 6 4 < 
Firm: /brcf CJ/7 f' 

Date;S'.2 9,eJ / Time: Iv ,,,Z? 

Received By 
Sign: 
Print: 
Firm: 

Date: Time: 

Bldg. 5417 
Redstone Arsenal, AL 35898-5400 

MR. Steve Howard/David Walsh 

Dry 
Smear 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
15 



DPM 

Seneca Army Depot 
Wipe Test for Bldg 813 

17-Sep-01 

ID 
DPM 

ID 
Alpha Beta Gamma Alpha Beta Gamma 

Room 1 (Page 17 of 24) 
Test Date: 25 July 2001 

1 0.0 0.0 0.0 9 0.0 0.0 0.0 
2 0.0 0.0 0.0 10 0.0 0.0 0.0 
3 0.0 0.0 0.0 11 0.0 0.0 0.0 
4 0.0 3.3 0.0 12 0.0 0.0 0.0 
5 0.0 0.0 0.0 13 0.0 0.0 0.0 
6 0.0 0.0 0.0 14 0.0 0.0 0.0 
7 0.0 0.0 0.0 15 0.0 0.0 0.0 

>- -

8 0.0 0.0 0.0 
Room 4 (Page 18 of 24) 
Test Date: 27 July 2001 

1 0.0 0.0 0.0 9 0.0 0.0 0.0 
2 0.0 0.0 0.0 10 0.0 0.0 0.0 
3 0.0 0.0 0.0 ·• 11 0.0 0.0 0.0 
4 0.0 0.0 0.0 12 0.0 0.0 0.0 
5 0.0 0.0 0.0 13 0.0 0.0 0.0 
6 0.0 0.0 0.0 14 0.0 0.0 0.0 
7 0.0 0.0 0.0 15 0.0 0.0 0.0 
8:' 0.0 0.0 0.0 

NOTE: Limit of Detection (LO) is 3 dpm for Alpha, 6 dpm for Beta, and 90 dpm for Gamma. 
Result exceeding the limit of decision is reported as defined by NCRP 58. 
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Job No. 730047-01001 
Project: Seneca SEAD-12 RI/FS 
Contact: Jackie Travers (781) 401-2535 

813 
813 
813 
813 
813 
813 
813 
813 
813 
813 
813 
813 
813 
813 
813 

Sample ID 
-1-
-1-
-1-
-1-
-1-
-1-
-1-
-1-
-1-
-1-
-1-
-1-
-1-
-1-
-1-

Building 813 
Room 1 

Dry smear 
date 

1 7/25/2001 
2 7/25/2001 
3 7/25/2001 
4 7/25/2001 
5 7/25/2001 
6 7/25/2001 
7 7/25/2001 
8 7/25/2001 
9 7/25/2001 
10 7/25/2001 
11 7/25/2001 
12 7/25/2001 
13 7/25/2001 
14 7/25/2001 
15 7/25/2001 

total smears 

Sampled and relinquished by 

sign:/:'~~~ 
Print:/( Kc,c//t:,../;.tl. k:. 
Firm: f1;; 10 c, n .S 

Date:cf :2'7- {) I Time-#,r:: lt/-
r oJ t/ 

Received By 
Sign : 
Print: 
Firm: 

Date: Time: 

Bldg. 5417 
Redstone Arsenal , AL 35898-5400 

MR. Steve Howard/David Walsh 

Dry 
Smear 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
15 

ill ~s: ~ sllz:1~ ~ 
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Job No. 730047-01001 
Project: Seneca SEAD-12 RI/FS 
Contact: Jackie Travers (781) 401-2535 

813 
813 
813 
813 
813 
813 
813 
813 
813 
813 
813 
813 
813 
813 
813 

Sample 
-4-
-4-
-4-
-4-
-4-
-4-
-4-
-4-

-4-
-4-
-4-
-4-
-4-
-4-
-4-

ID 

Building 813 
Room4 

Dry smear 
date 

1 7/27/2001 
2 7/27/2001 
3 7/27/2001 
4 7/27/2001 
5 7/27/2001 
6 7/27/2001 
7 7/27/2001 
8 7/27/2001 
9 7/27/2001 
10 7/27/2001 
11 7/27/2001 
12 7/27/2001 
13 7/27/2001 
14 7/27/2001 
15 7/27/2001 

total smears 

Sampled and relinquished by 

sign:;< p✓~~ 
Print: ,K /(cl c:#/-r- L,.q_ L 
Firm: p,:::r rJc'>r1r . 

Datec?29 tJ( Time: /021 

Received By 
Sign: 
Print: 
Firm: 

Date: Time: 

Bldg. 5417 
Redstone Arsenal, AL 35898-5400 

MR. Steve Howard/David Walsh 

Dry 
Smear 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
15 

,~rn:@rn:rrwrn:~ 
m SEP o s 2001 ·y; 
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ID DPM 
Alpha Beta 

Room 7 (Page 19 of 24) 
Test Date: 28 July 2001 

1 1.7 0.0 
2 0.0 0.0 
3 0.0 0.0 
4 0.0 0.0 
5 0.0 0.0 
6 0.0 0.0 
7 0.0 0.0 
8 0.0 0.0 

Room 8 (Page 20 of 24) 
Test Date: 24 July 2001 

1 0.0 0.0 
2 0.0 0.0 
3 0.0 0.0 
4 0.0 0.0 
5 0.0 0.0 
6 0.0 0.0 
7 0.0 0.0 
8 0.0 0.0 

Seneca Army Depot 
Wipe Test for Bldg 813 

17-Sep-01 

Gamma 
ID 

72.9 9 
0.0 10 
0.0 11 
0.0 12 
0.0 13 
0.0 14 
0.0 15 
0.0 

0.0 9 
0.0 10 

50.2 11 
0.0 12 

55.6 1'3 
0.0 14 
0.0 15 
0.0 

DPM 
Alpha Beta Gamma 

0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 50.2 

1.3 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 

NOTE: Limit of Detection (LO) is 3 dpm for Alpha, 7 dpm for Beta, and 93 dpm for Gamma. 
Results exceeding the limit of decision are reported as defined by NCRP 58. 
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Job No. 730047-01001 
Project: Seneca SEAD-12 RI/FS 
Contact: Jackie Travers (781) 401-2535 

813 
813 
813 
813 
813 
813 
813 
813 
813 
813 
813 
813 
813 
813 
813 

Sample 
-7-
-7-
-7-
-7-
-7-
-7-
-7-
-7-
-7-
-7-
-7-
-7-
-7-
-7-
-7-

ID 

Building 813 
Room 7 

Dry smear 
date 

1 7/28/2001 
2 7/28/2001 
3 7/28/2001 
4 7/28/2001 
5 7/28/2001 
6 7/28/2001 
7 7/28/2001 
8 7/28/2001 
9 7/28/2001 
10 7/28/2001 
11 7/28/2001 

. 12 7/28/2001 
13 7/28/2001 
14 7/28/2001 
15 7/28/2001 

total smears 

Sampled and relinquished by 

sign:K~-
Print: ;< ~ c /1 .c.~ ~4 k.. 
Firm: ;°c:i' rs a:- •7 .J 

Date: J. 2 q.ey Time: / C;J.. 5 

Received By 
Sign: 
Print: 
Firm: 

Date: Time: 

Bldg. 5417 
Redstone Arsenal, AL 35898-5400 

MR. Steve Howard/David Walsh 

Dry 
Smear 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
15 



Job No. 730047-01001 
Project: Seneca SEAD-12 RI/FS 
Contact: Jackie Travers (781) 401-2535 

813 
813 
813 
813 
813 
813 
813 
813 
813 
813 
813 
813 
813 
813 
813 

Sample 
-8-
-8-
-8-
-8-
-8-
-8-
-8-
-8-
-8-
-8-
-8-
-8-
-8-
-8-
-8-

ID 

Building 813 
Room 8 

Dry smear 
date 

1 7/24/2001 
2 7/24/2001 
3 7/24/2001 
4 7/24/2001 
5 7/24/2001 

6 7/24/2001 
7 7/24/2001 
8 7/24/2001 
9 7/24/2001 
10 7/24/2001 

11 7/24/2001 
12 7/24/2001 
13 7/24/2001 
14 7/24/2001 
15 7/24/2001 

total smears 

Sampled and relinquished by 

sign:/;, ~~4.. 
Print: j::'_ ;,c';;. //tG. 64 /4 
Firm: pqr,.sc,,7J 

Date:j.J 9 . o/ Time: / t!J .J.. ~ 

Received By 
Sign: 
Print: 
Firm: 

Date: Time: 

Bldg. 5417 
Redstone Arsenal, AL 35898-5400 

MR. Steve Howard/David Walsh 

Dry 
Smear 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
15 

illi::o: !o~ ~ 
l ;iS".3). \ 



ID 
DPM 

Alpha Beta 

Room 16 (Page 22 of 24) 
Test Date: 27 July 2001 

1 0.0 0.0 
2 0.0 0.0 
3 0.0 0.0 
4 0.0 0.0 
5 0.0 0.0 
6 0.0 0.0 
7 0.0 0.0 
8 0.0 0.0 

--
9 0.0 0.0 

- -
10 0.0 0.0 
11 0.0 0.0 
12 0.0 0.0 
13 0.0 0.0 

Seneca Army Depot 
Wipe Test for Bldg 816 

17-Sep-01 

Gamma 
ID 

0.0 14 
0.0 15 
0.0 16 
0.0 17 
0.0 18 
0.0 19 
0.0 20 
0.0 21 
0.0 22 
0.0 23 
0.0 24 
0.0 25 
0.0 

Alpha 

1.3 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

DPM 
Beta Gamma 

0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 46.4 

-
0.0 0.0 

-
0.0 0.0 
0.0 0.0 

NOTE: Limit of Detection (LO) is 3 dpm for Alpha, 7 dpm for Beta, and 93 dpm for Gamma. 
Results exceeding the limit of decision are reported as defined by NCRP 58. 

1 O of 12 



Job No. 730047-01001 
Project: Seneca SEAD-12 RI/FS 
Contact: Jackie Travers (781) 401-2535 

816 
816 
816 
816 
816 
816 
816 
816 
816 
816 
816 
816 
816 
816 
816 
816 
816 
816 
816 
816 
816 
816 
816 
816 
816 

Building 816 
Room 16 

Dry smear 
Sample ID date 

-16- 1 7/27/2001 
-16- 2 7/27/2001 
-16- 3 7/27/2001 
-16- 4 7/27/2001 
-16- 5 7/27/2001 
-16- 6 7/27/2001 
-16- 7 7/27/2001 
-16- 8 7/27/2001 
-16- 9 7/27/2001 
-16- 10 7/27/2001 
-16- 11 7/27/2001 
-16- 12 7/27/2001 
-16- 13 7/27/2001 
-16- 14 7/27/2001 
-16- 15 7/27/2001 
-16- 16 7/27/2001 
-16- 17 7/27/2001 
-16- 18 7/27/2001 
-16- 19 7/27/2001 
-16- 20 7/27/2001 
-16- 21 7/27/2001 
-16- 22 7/27/2001 
-16- 23 7/27/2001 
-1 6- 24 7/27/2001 
-16- 25 7/27/2001 

total smears 

Sampled and relinquished by 
sign:;(/(~ 

Print: I( Md4. ,?,c; z 
Firm: ;='a rJDn f' 
DateJ.J '7 D/ Time:; 0.,26 

Received By 
Sign: 
Print: 
Firm: 

Date: Time: 

Bldg. 5417 
Redstone Arsenal, AL 35898-5400 

MR. Steve Howard/David Walsh 

Dry 
Smear 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
25 

~ llis: ~ 5llz:1IB ~ 
I ).SJ")--:>-



DPM 

Seneca Army Depot 
Wipe Test for Bldg 827 

17-Sep-01 

DPM 
ID 

Alpha Beta Gamma 
ID 

Alpha Beta Gamma 

Room 1 (Page 23 of 24) 
Test Date: 22 August 2001 

1 0.0 0.0 0.0 9 0.0 0.0 0.0 
2 0.0 0.0 0.0 10 0.0 0.0 0.0 
3 0.0 0.0 0.0 11 0.0 0.0 0.0 
4 0.0 0.0 0.0 12 0.0 0.0 0.0 
5 0.0 0.0 0.0 13 0.0 0.0 0.0 
6 0.0 0.0 0.0 14 0.0 0.0 0.0 
7 0.0 0.0 0.0 15 0.0 0.0 51 .3 
8 0.0 0.0 48.5 

NOTE: Limit of Detection (LO) is 3 dpm for Alpha, 7 dpm for Beta, and 93 dpm for Gamma. 
Results exceeding the limit of decision are reported as defined by NCRP 58. 

11 of 12 
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Job No. 730047-01001 
Project: Seneca SEAD-12 RI/FS 
Contact: Jackie Travers (781) 401-2535 

827 
827 
827 
827 
827 
827 
827 
827 
827 
827 
827 
827 
827 
827 
827 

Sample 
-1-
-1-
-1-
-1-
-1-
-1-
-1-
-1 -
-1-
-1-
-1-
-1-
-1-
-1-
-1-

ID 

Building 827 
Room 1 

Dry smear 
date 

1 8/22/2001 
2 8/22/2001 
3 8/22/2001 
4 8/22/2001 
5 8/22/2001 
6 8/22/2001 
7 8/22/2001 
8 8/22/2001 
9 8/22/2001 
10 8/22/2001 
11 8/22/2001 
12 8/22/2001 
13 8/22/2001 
14 8/22/2001 
15 8/22/2001 

total smears 

Sampled and relinquished by 

sign: /(,c'~ 
Print: K. K q //4- k, £_ 
Firm: ;:>0 r s 6•-, J 

Date: <f2c; t>/ Time: 1 tfJ- l. 

Received By 
Sign: 
Print 
Firm: 

Date: Time: 

Bldg. 5417 
Redstone Arsenal, AL 35898-5400 

MR. Steve Howard/David Walsh 

Dry 
Smear 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
15 

-· ·-t\ SEP O 5 2,GQ1 
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I I 

ID DPM 
Alpha Beta 

(Page 24 of 24) 
Test Date: 29 August 2001 

HS 1 2.0 5.0 
HS2 1.7 0.0 
HS3 1.3 0.0 
HS4 0.0 0.0 
HS 5 0.0 0.0 
HS 6 0.0 0.0 
HS 7 0.0 0.0 
HS 8 0.0 0.0 

Seneca Army Depot 
Wipe Test 
17-Sep-01 

Gamma 
ID 

0.0 HS9 
0.0 HS 10 
0.0 HS 11 
0.0 HS 12 
0.0 HS 13 
0.0 HS 14 
0.0 HS 15 
0.0 

DPM 
Alpha Beta Gamma 

0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 

NOTE: Limit of Detection (LD) is 3 dpm for Alpha, 7 dpm for Beta, and 93 dpm for Gamma. 
Results exceeding the limit of decision are reported as defined by NCRP 58. 

12 of 12 



Job No. 730047-01001 
Project: Seneca SEAD-12 RI/FS 
Contact: Jackie Travers (781) 401-2535 

Health and Safety 

Dry smear 
Sample_lD date 

Sampled and relinquished by 

sign:~4~ 
Print: I<. ;::::'c;-c/t'h_.6,0/c__ 
Firm: ?"' ;- SD,7 r 
DateJ' 29 cy Time: ( o 2 b 

HS 1 8/29/2001 
HS 2 8/29/2001 
HS 3 8/29/2001 
HS 4 8/29/2001 
HS 5 8/29/2001 
HS 6 8/29/2001 
HS 7 8/29/2001 
HS 8 8/29/2001 
HS 9 8/29/2001 
HS 10 8/29/2001 
HS 11 8/29/2001 
HS 12 8/29/2001 
HS 13 8/29/2001 
HS 14 8/29/2001 
HS 15 8/29/2001 

total smears 

Received By 
Sign: 
Print: 
Firm: 

Date: Time: 

Dry 
Smear 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
15 

Bldg. 5417 
Redstone Arsenal, AL 35898-5400 

MR. Steve Howard/David Walsh 

j JE©JE JlWJE lni 
SEP O 5 2001 . 
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DEPARTMENT OF THE ARMY 

. " I 

- 1 9Iz~~ ' 
"!' REPLY TO 

ATTENTION OF 

UNITED STATES ARMY AVIATION AND MISSILE COMMAND 
REDSTONE ARSENAL, ALABAMA 35898-5000 

AMSAM-TMD-SR(C) 17 September 2001 

MEMORANDUM FOR Commander, Seneca Army Depot Activity, ATTN: SIOSE-S, 
5786 State Rte. 96, Romulus, NY 14541-5001 

SUBJECT: Wipe Test Result 

1. The result of the Tritium wipe test made for Bldg 816 at your facility on 7 August 2001 , 
which this laboratory received on 5 September 2001 , is indicated on the enclosed sheet. 

2. Traceability to NIST is provided by H-3 source, SN: 50, last calibrated date: 3 August 1999. 
This source was calibrated at NIST and was used to calibrate the counters used to evaluate your 
wipe tests. The NIST calibration documents are maintained on file at this facility. This 
laboratory is ISO-9002 registered. 

3. The POC is Mr. David Walsh, COM 256-876-0613/3340 or DSN 746-0613/3340. 

Encl 
Lead Health Physicist, Nuclear Counting 

and Special Projects 

15O/IEC Guide 25 
Ce rt. No. 1256.01 • QUALITY SYSTEM 

REGlSTERED TO 
IS O 9002: 1994 

NSF-ISR'1 R-oillrabon Program 
11 IICCl'edl\ed by lhe Anwuc:Wt 
Ne1Joru11I S1and1Wd1 lnlblu\e • 
Reg,stra, Acoeditabon Boa,d 



ID I DPM 
I Beta 

Room 2 (Pages 21 of 24) 
Test Date: 7 August 2001 

68 I 0.0 II 

ID 

Seneca Army Depot 
Tritium Wipes (Bldg 816) 

17-Sep-01 

DPM II ID 
Beta II 

II 

NOTE: Limit of Detection (LD) is 14.9 dpm for Tritium Beta. 

1 of 1 

DPM ID I DPM 
Beta I Beta 

I 



Job No. 730047-01001 
Project: Seneca SEAD-12 RI/FS 
Contact: Jackie Travers (781) 401-2535 

816 
Sample ID 

-2-

Building 816 
Room 2 

68 

tritium 
smear 
date 

8/7/2001 
total smears 

Sampled and relinquished by 

sign:;I~ 
Print: ~ ;/2 // 4- 6 4 L. 
Firm: ~1-<SC>h f 
Date:if-.J '1-6 /Time: / CJ :2.S-

Received By 
Sign: 
Print: 
Firm: 

Date: Time: 

Bldg. 5417 
Redstone Arsenal, AL 35898-5400 

MR. Steve Howard/David Walsh 

Tritium 
Smear 

X 
1 



Test Pit Contents 
TP12-8 (EM-21) 
Concrete, rebar and wire construction debris 

TP 12-7 A (EM-22) 
Steel pipe, culvert sections 

TP12-5 (EM-23) 
Concrete and rebar construction debris 

TP12-23 (EM-23 ) 
Steel posts , pipe, lumber 

TP12-6 (EM-23) 
Concrete and rebar construction debris, asphalt road 

TP 12-3 (EM-24) 
Sheet metal, fiberglass , styrofoam, electrical debris, 
cone shaped military items removed and drummed 

TP12-4 (EM-24) 
Large stainless steel cylinder found but not removed 

TPl2A-8 
None 

TP12A-7 
None 

TP12-7B 
Culvert pipe, fired NATO 7.62 black casing, 
heavy gauge wire, aluminum foil 

TP12A-6 
None 

TP 12A-5 
Piece of glass 

TP12A-4 
Large cylindrical object composed 
of concrete and styrofoam 

TP12A-3 
Foreign components, 
(4) SEAD 'Trainer' 1950's style 

• \1\\' 12-15 

~HVl2-15 

• ~W! 2• 15 

Disposal Pit C 

TP12A-8 

TPJ2-6C 
.rnJ2-6A 

'.fP,1 2'!iB· · . 

100 

LEGEND 
Sub-surface So il sa mple wi th 

Loc_lD ana lyzed fo r chemical param eters. 

No exceedences present 

Sub-surface So il sam ple with Loc_ lD 

analyzed fo r chemical parameters. 

Metal exceedences present 

Sub-surface Soi l sample w ith Loc_lD 

analyzed for chemical parameters. 

Semi VolaIile Organ ic exceedences p resen l. 

0 

Area 1 

Area: 
Depth: 
Volume: 

(approx. 50' x 175') 

8879 sq. ft. 
4.8 ft. 

1578.5 cu. yd. 

N 

A 

Area 2 (approx. 135' x 18t 

Area: 
Depth: 

/ Volume: 

100 Feet 

23,071 sq. ft. 
4.8 ft. 

410 1.5 cu. yd. 

DisppSji l 

Loc_id 
Depth Rang< Criteria 

Parameter (feet) Value Level 
rPl .:!-JA ~lc1hy lcnc ..:h lomk • o s.o s 180 100 

Arsenic I I.I 8.9 
Silver 

5.5-5.5 
18 OS 

TPI 2-3B 
Sodium 88! I X~ 

Zi nc 208 11 5 

TPl2-3A Mercury 0.8-0.8 0. 14 0.1 

TPl2-5A Lead 0 5-0.5 36.2 24.4 

MWI2-I4 Thallium 8-10 1.2 0.855 

MWl 2-I4 Thallium 10-1 2 0.92 0.855 

Sodium 267 188 
TP l 2-78A Thallium J. J LI 0.85 5 

Zinc 656 115 

Lead 39.8 24.4 
TPl2-7AA Thallium 1-1 1. ; 0 855 

Zinc 172 115 
Copper 33.9 13 

·1 PI2-71lB 
Lead 2-2 

14.f, X4 
rhallium .. , U.855 
Zinc 411 115 

TP I2-8A 
Benzo(a)pyrenc 

1-1 
JOO 61 

n;ho n o/o h \nu,ono ~6 14 

Benzo(a)pyrcne 67.0 61 
TPl 2-8C' I D1benz(a.h)pyrene 2.2 19.0 14 

Calcium ' 224,000 125,300 

TPI2-SB 
Calcium i l -3 

139.000 125,300 
Sodium 205 188 

! Calcium 
-· 

TPI 2-6C 3.5-3.5 138,000 I 25.300 

MWI2-7 Thallium 4-6 1.2 0.855 

MWl2,7 Thallium 8-10 1.3 0.855 

MW l2 -33 Timll1um 6-8 0.98 0.8S5 

MW l 2-33 Thallium 10- 12 ! 13 U.855 

MW l2 -34 TThallium 10- 12 J.3 0.855 
lPI2A-3 Lead 2. 5-2 .5 25.7 24 .4 

Potassium ' 2880 2623 
TPl2A-4 

Zinc I 4-4 
281 11 5 

TP I 2A -6 Benzo(a)pyrene --f 1 _ 1 92 61 
Dibenzla.h)ovrene _____ 43 14 

TPl 2A-6 Lead 7-7 431 24.4 

Benzo(a lpyrent 180 61 
Dibenz(a.h )pyrenc 99 14 
Copper 38.4 33 
Lead 49 24.4 

1 PlcA -7 Potass ium 4-4 )670 2~23 
Mercury 0.11 0. 1 
Thal hum 0.98 0.855 
Zinc 155 II' 

TPI 2A -8 Magnesium 7-7 36,100 2! ,700 

TPl2-23B Magnesium 25,100 21 ,700 

Thall ium 2-2 I.I 0.855 

TP l2 •2JC Copper 74.S 33 
Cyanide 2.2 20 
Iron 51.000 37.4 10 
Lead 90.9 24.4 
Mercurv 3-3 0.15 O. ! 
Sodiun{ 1420 188 
Zinc 0080 115 

Note: The highest va lue between a sample and :i duplica1e sample was 1akcn 

• Indicates a Pes1icide PCI3 parameter 
•• lndi.:a te~ a Vvl itale Organic paraml!l.!r. 

Units I 
CGtKG 

MG/KG I MG/KG 
MG/ KG 
MG/KG 

MGtKG 

MG/KG 

MG/KG 

MG/KG 

MG/KG 
MG/KG 
MGIKG 

MG/KG 
MG/KG 
MG/KG 
MGIKG 
MG/KG 
MG•KG 

0

MG/KG 

u GIKG 
11r.1KG 

UGIKG 
UG! KG 
MGiKG 

MG/KG 
MG/KG 

MG/KG 
M G/KG 

MG/KG 
MG/KG 

MGtKG 

MG/KG 
MG/KG 
MG;J(G 
MG/KG 
UGIKG 
UG/ KG 
MG1KG 
UGtKG 

I UG/KG 
MG/KG 

I 

MG/KG 
MG,1(G 
MG.1(G 
MG/KG 
MG/KG 

MG/KG 

MGIKG 
MG/KG 

MG/KG 
MGIKG 
MG/KG 
MGiKG 
MG/KG 
MG/KG 
MGrKG 

r;::====~-----------------------------------.... 
!I --~ 

I) Sub-surface So il sample wi lh Loc_lD 

MW I2.I; analyzed for chemica l parame1ers. Mernl 

and Semi Vola1ile Orga nic exceedences presenJ 

.,t,. B ackground s~b-surfacerface Soi l w i1h Loc_ ll) 

\1\\ 12.1, analysed for ct1em ica! parameters. 

CJ PotenIial Re le.1se Area 

A rea to be Ex~av med 

I 
~PARSONS 

PARSONS ENDlNBERIND IBCIENCE!, INC • 

SENECA ARMY DEPOT ACTIVITY 
RI /FS 

SEAD-12 

FIGURE 2-10 
REMEDIATION VOLUME ESTIMATE 

FOR SOIL AT DISPOSAL PIT C 

SCA LE 
1: 100 

DATE REV 
AUG 200 Sheet 1 of I 


