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SECTION! 

Introduction 

This risk assessment and feasibility study report is intended to summarize the human and 
ecological risk assessments and present sufficient information to support an informed risk 
management decision regarding the need for further action for Site 10 soil at the Allegany 
Ballistics Laboratory (ABL) in Mineral County, Rocket Center, West Virginia. 

This document is organized in seven sections. Section 1 presents this introduction. Section 2 
presents facility and site background information. Section 3 discusses the nature and extent 
of soil contamination. Sections 4 and 5 present the human health and ecological risk 
assessment results, respectively. Section 6 summarizes the feasibility study for the site. 
Section 7 lists the references used to prepare this report. 

This report also contains three appendices. Tabulated results of raw analytical data for soil 
samples collected during the RI and Phase II RI and for the Site 10 surface and subsurface 
soil used in the human health and ecological risk assessments are presented in Appendix A. 
Appendix B summarizes the statistical comparison of Site 10 soil data to facility soil 
background concentrations. Appendix C contains human health risk assessment tables. 
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SECTION2 

Facility and Site Background 

2.1 Facility Background 
ABL is a government-owned (Navy), contractor-operated [ATK Tactical Systems Company 
LLC1 (ATK)], research, development, testing, and production facility for solid propellants 
and motors used for ammunition, rockets, and armaments. 

The facility is located in Mineral County, in the northeastern part of West Virginia, 
approximately 10 miles southwest of Cumberland, Maryland, along the West Virginia and 
Maryland border. The facility lies between the North Branch Potomac River, to the north 
and west, and Knobly Mountain, to the south and east. Several small towns are located near 
the facility, including Short Gap, West Virginia to the southeast, and Pinto, Maryland to the 
north. The land surrounding the ABL facility is primarily rural agricultural and forest. 

ABL consists of about 1,634 acres of land with about 350 buildings. The facility is divided 
into two distinct operating plants, Plant 1 and Plant 2. Plant 1 is the government-owned, 
contractor-operated (COCO) facility owned by the Navy and leased to ATK, by the Naval 
Sea Systems Command (NAVSEA) through a Facilities Use Contract. It occupies about 1,577 
acres in area (including a large undeveloped area). Plant 2, owned and operated by ATK, 
occupies the remaining 57 acres. 

The Navy and Hercules2 performed previous environmental investigations at ABL under 
the Comprehensive Environmental Response, Compensation, and Liability Act of 1980 
(CERCLA) and under the Navy's IRP. 

Twelve present and former IRP sites were identified at Plant 1 of ABL. Eight IRP sites are 
located within the developed area of Plant 1, and three remaining sites within the undeveloped 
area. On May 31, 1994, ABL Plant 1 was added to the National Priorities List (NPL). Plant 2 is 
not on the NPL. Figure 2-1 shows the relative locations of the two plants and active IRP Sites. 

2.2 Site Background 
Site 10 is located in the south-central portion of Plant 1 and consists of the area around 
Building 157. Site 10 was initially defined as Site PW A because contamination had been 
detected in Production Well A (PWA), which was used in the past to supply potable, boiler, 
and fire-fighting water to the plant. Because volatile organic compounds (VOCs) were 
detected in PWA as early as 1980, its use as a water source was discontinued. Site 10 has 
been part of a number of investigations conducted at ABL in the 1980s and early-1990s and 
was part of a supplemental soil investigation in June 2000. 

1 All site work through the Phase II RI was performed when Hercules Aerospace Company (Hercules) operated the facility. 
Since 1995, A TK has been the operator. 

2 The RI was conducted for Hercules. All Installation Restoration work conducted since the RI (e.g., Phase II RI and Focused 
RI) have been conducted for the Navy. 
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Below is a list of each of the investigations that has been conducted at Site 10 in 
chronological order. Information gathered during these investigations indicates that limited 
VOC soil contamination exists in the vicinity of the former TCE still, and that VOC 
contamination (predominantly TCE) is located primarily in the alluvial aquifer and to a 
smaller extent the bedrock aquifer (Figure 2-2). More detailed descriptions of these 
investigations and their findings can be found in the documents referenced. 

• Interim Remedial Investigation for Allegany Ballistics Laboratory (Roy F. Weston, Inc., 
October 1989) 

• Remedial Investigation of the Allegany Ballistics Laboratory (CH2M HILL, January 1996) 

• Phase II Remedial Investigation at Allegany Ballistics Laboratory (CH2M HILL, August 1996) 

• Phase I Aquifer Testing at Allegany Ballistics Laboratory Superfund Site (CH2M HILL, 
December 1998). 

• Phase II Aquifer Testing at Allegany Ballistics Laboratory Superfund Site (CH2M HILL, 
September 1999). 

• Focused Feasibility Study for Site 10 Groundwater at Allegany Ballistics Laboratory Superfund 
Site (CH2M HILL, March 1998). 

• Phase III Aquifer Testing at Site 1 and Site 10 of Allegany Ballistics Laboratory Superfund Site 
Report (CH2M HILL, March 2002). 

• Technical Memorandum Soil and Groundwater Sampling and Well Installation Activities at Site 
4B and Site 10 at Allegany Ballistics Laboratory (CH2M HILL, January 15, 2000). 

A Proposed Remedial Action Plan (PRAP) for groundwater at Site 10 was issued in March 
1998 and a Record of Decision (ROD) was signed in August 1998. The selected remedy, 
intended to contain and remove the was most highly contaminated portion of the alluvial 
aquifer (i.e., TCE contamination greater than 100 µg/L), was implemented in February 1999 
but was considered an interim action because it did not address the full extent of alluvial 
and bedrock aquifer contamination. 

Since that time, one additional alluvial and four additional bedrock extraction wells have 
been added to the extraction system at Site 10 to achieve capture of the area of groundwater 
contamination above the trichloroethene (TCE) maximum contaminant level (MCL) of 
5 µg/l. The Navy issued the final PRAP for groundwater at Site 10 in January 2002 and a 
final ROD has been prepared and is currently being evaluated by the authorizing 
signatories. 

The soil at Site 10, which is the focus of this report, was first investigated during the 
Remedial Investigation (RI) (CH2M HILL, January 1996) when soil samples were collected 
around seven buildings where VOCs were thought have been used or stored in the vicinity 
of PW A. Those samples collected adjacent to Building 157 and the former TCE still are 
shown in Figure 2-3. Soil samples were analyzed for VOCs at an onsite mobile laboratory, 
and a subset of samples was sent to an offsite laboratory for confirmatory analysis. TCE was 
detected in all eight soil samples collected southwest of Building 157 where the former TCE 
still operated during 1959 and the early-1960s. Only one of these samples was sent offsite for 
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analysis (HCS-PWA-13). The results of the RI confirmed that the groundwater 
contamination in PW A likely originated from the former TCE still at Building 157. 

Additional soil samples were collected during the Phase II RI (Figure 2-3) for a wider range 
of constituents than had been evaluated during the RI. The majority of soil samples were 
analyzed by an onsite laboratory for voes only to determine appropriate locations for 
monitoring well installation activities. Two soil samples, one surface (HCS-PWA-295) and 
one subsurface (HCS-PW A-29), collected in the vicinity of Building 157 were also sent to an 
offsite laboratory for SVOCs and metals analysis (CH2M HILL, August 1996). The results of 
the Phase II RI confirmed that VOCs were the primary constituents of concern at Site 10 and 
supported the conclusion that the former TCE still was the likely source of contamination. 

The analytical data for all soil samples collected for Site PWA (Site 10) during the RI and 
Phase II RI are provided in Appendix A. The RI and Phase II RI sample locations not 
collected at Building 157 were in the vicinity of solid waste management units (SWMUs) or 
areas of concern (AOCs) identified during the Phase II RCRA Facility Assessment (RFA) 
(Kearney, March 1983). These units are or have been the subject of other investigations, 
removal action, and/or closeout under the Federal Facility Agreement (FFA) and are no 
longer considered to be part of Site 10. Therefore, because the source area for Site 10 
groundwater contamination is believed to have been the former TCE still at Building 157, 
only the soil samples collected in the immediate vicinity of Building 157 during the RI and 
Phase II RI (HCS-PWA-13, HCS-PWA-295, HCS-PWA-29) are included in the risk 
assessment dataset. 

Subsequent to the Phase II RI, the ABL Partnering Team determined there were not 
sufficient data to adequately assess potential risks associated with exposure to soil at Site 10. 
Therefore, a supplemental soil investigation was conducted at Site 10 in the summer of 2000. 
During this investigation, 12 soil samples (6 surface and 6 subsurface samples) were 
collected from six locations in the vicinity of a former TCE still. These samples were 
analyzed for Target Compound List (TCL) VOCs and Target Analyte List (TAL) metals. 
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SECTION3 

Nature and Extent of Contamination 

This section describes the nature and extent of Site 10 soil contamination. The constituents 
detected in the surface and subsurface soil samples collected at Site 10 and analyzed at an 
offsite analytical laboratory (see Section 2) are summarized in tables 3-1and3-2, 
respectively. Raw analytical results for these samples can be found in Appendix A. 

The discussion below focuses on the organic constituents detected (due to the nature of 
historical activity at the site), the constituents of potential concern (COPCs) (i.e., aluminum, 
arsenic, iron, and manganese) identified during the human health risk assessment (HHRA), 
and the constituents of concern (COCs) (i.e., aluminum, arsenic, chromium, iron, 
manganese, vanadium and zinc) identified during the ecological risk assessment (ERA) 
(Sections 4 and 5, respectively). It is important to note that the human health COPCs and 
ecological COCs are utilized in this section for descriptive purposes and do not reflect the 
risk assessment conclusions. The human health risk assessment did not identify any COCs 
for Site 10 soil (see Section 4). Further, potential risks associated with the ecological COCs 
identified were determined to be negligible (see Section 5). 

Figures 3-1 and 3-2 show the surface and subsurface soil samples, respectively, collected in 
the vicinity of the suspected contamination source at Site 10 (i.e., the former TCE still) and 
the VOC and COPC/COC concentrations detected at each location. 

3.1 Surface Soil 
No organic constituents were identified as surface soil COPCs or COCs in the risk 
assessments (see sections 4 and 5). In fact, only two VOCs (i.e., m- & p- xylene and TCE) 
were detected in the surface soil, and both were detected at estimated concentrations below 
the laboratory quantitation limits. TCE was detected in only two of the six samples for 
which it was analyzed, both at estimated concentrations (AS10-SB03 at 2.3 µg/kg and AS10-
SB05 at 3.1 µg/kg). m- and p- Xylene were detected at estimated concentrations ranging 
from 1.9 to 5.7 µg/kg in five of the six surface soil samples. 

Nineteen inorganic constituents (hereafter referred to as metals) were detected in one or 
more surface soil samples, as shown in Table 3-1. Four metals (i.e., aluminum, arsenic, iron, 
and manganese) were identified as COPCs for surface soil during the HHRA (see Section 4), 
based on comparison with adjusted residential risk-based concentrations (RBCs). Seven 
constituents (i.e., aluminum, arsenic, chromium, iron, manganese, vanadium and zinc) were 
identified as COCs during the ERA (see Section 5). All of these constituents were detected in 
all of the surface soil samples. Aluminum concentrations ranged from 5,900 mg/kg to 9,830 
mg/kg. Arsenic concentrations ranged from 4.4 mg/kg to 7.8 mg/kg. Chromium 
concentrations ranged from 10.7 mg/kg to 14.7 mg/kg. Iron concentrations ranged from 
19,100 mg/kg to 27,200 mg/kg. Manganese concentrations ranged from 751 mg/kg to 1,140 
mg/kg. Vanadium concentrations ranged from 17.1 mg/kg to 24.5 mg/kg and zinc 
concentrations ranged from 52.5 mg/kg to 130 mg/kg. 
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3.2 Subsurface Soil 
No organic constituents were identified as subsurface soil COPCs or COCs in the risk 
assessments (see sections 4 and 5). Three VOCs (i.e., m- & p- xylene, tetrachloroethene 
[PCE], and TCE) were detected in the subsurface soil (Table 3-2 and Figure 3-2). TCE was 
detected in all six subsurface soil samples at concentrations ranging from 1.7 to 34 µg/kg. 
PCE was detected in only one sample (i.e., HCS-PW A-13) at an estimated concentration of 
4 µg/kg. m- and p- xylene were detected below the laboratory quantitation limit in four of 
the six subsurface soil samples. 

Twenty-one metals were detected in one or more subsurface soil samples, as shown in 
Table 3-2. Four of these constituents (i.e., aluminum, arsenic, iron, and manganese) were 
identified as COPCs for combined surface and subsurface soil during the HHRA. All four of 
these constituents were detected in all seven subsurface soil samples. Although no 
ecological COCs were identified for the subsurface soil because there is no available 
exposure pathway, the concentrations of chromium, vanadium and zinc detected in Site 10 
subsurface soil are provided on Figure 3-2 for reference purposes. 

Aluminum was detected in subsurface soil at concentrations ranging from 6,890 mg/kg to 
9,650 mg/kg; arsenic from 6.4 mg/kg to 13.2 mg/kg; iron from 28,300 mg/kg to 40,500 
mg/kg; and manganese from 461 mg/kg to 1,990 mg/kg. 

In general, the concentrations of TCE were higher in the subsurface soil samples than in 
corresponding surface soil samples. However, there was not a significant difference 
between metals concentrations detected in the surface soil versus the subsurface soil except 
at locations ASlO-SBOl and AS01-SB05. At these locations, the concentrations of metals were 
higher in the subsurface soil than in the surface soil. 

3.3 Background Soil Comparison 
Comparisons of central tendency were performed to help determine if the concentrations of 
the soil COPCs and COCs at Site 10 are statistically different from facility background 
concentrations (CH2M HILL, August 21, 2003). A brief description of the statistical method
ology used for the comparison is provided in Appendix B of this document. The results of the 
comparison for surface and subsurface soil are presented in tables 3-3 and 3-4, respectively. 
The comparison for combined surface and subsurface soil is presented in Table 3-5. 

As shown in Table 3-3, the results of the statistical comparison indicate that there is no 
statistical difference between facility background concentrations and Site 10 surface soil data 
for three of the COPCs/COCs identified (i.e., arsenic, iron, and manganese). Aluminum was 
the only COPC identified during the HHRA detected in the surface soil statistically above 
background (see Section 4). Four COCs identified during the ERA (i.e., aluminum, 
chromium, vanadium and zinc) were also detected in the surface soil statistically above 
background (see Section 5). 

The results of the statistical comparison for subsurface soil (Table 3-4) and for surface and 
subsurface soil data combined (Table 3-5) indicate that there is a statistically significant 
difference between facility background and the Site 10 subsurface soil concentrations for 
each of the four COPCs identified. 
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Station ID 

Sample ID 

Sample Date 

Chemical Name 

Volatile Organic Compounds (UG/KG) 

Trichloroethane -----·---------- ----
m- and p-Xy1ene 

Semi-volatile Organic Compounds (UG/KG) 

No Detections 
------ ------- ----- -

-
Explosives (UG/KG) 

No Detections 

---- ------ ----·----
jTotal Metals (MG/KG) 

~luminum 

~rsenic 

Barium 
------- ------ ----- ----------
Beryllium 

Calcium 

~hromium 

~bait 
--- --- - --------------

Dlpper 

Iron 

Lead 

":4~nesium 

Manganese 

Mercury 

!Nickel 

Potassium 

~elenium 

~odium 

Vanadium 

~-

Wet Chemistry (MG/KG) 

Total organic carbon (TOC) 

NA - Not analyzed 
B - Analyte not detected above associated blank 
J - Reported value is estimated 
U - Analyte not detected 

AS10-SB01 

AS 1 O-SS01-{0-0.5) 

06/07/00 

12 u 
------------ -·-

12 u 

NA 

Table 3-1 
Detects Data for Surface Soil 

Site 1 O - Fonner TCE Still at Building 157 
Risk Assessment and Feasibility Study for Site 10 Soil 

Allegany Battsltics Laboratory, Rcoket Center, West Virginia 

AS10-SB02 AS10-SB03 AS10-SB04 

AS10-SS02-(0-0.5) AS10-SS03-{0-0.5) AS10-SS03P-(0-0.5) AS10-SS04-{0-0.5) 

06107100 06/07/00 M1n71no 06/07/M 

13 u 2.3 J 13 u 13 u 
1.9 J 2.9 J 5.7 J 2.6 J 

--
NA NA NA NA 

------------- -- --- -- ---,_ ----------- - -· - - ----------

NA NA NA NA NA 

-------- ------- -- -------·- - - - --- - _,, ___ ·-·- ------- - ----

6,500 6,430 9,830 NA 6,370 

5.8 6.8 7.8 NA 5.1 

88.2 95.1 105 NA 90.6 -- -- -
0.89 J 1 J 1.1 J NA 0.96 J 

3,950 4,420 4,360 NA 3,900 

10.7 13.3 14.7 NA ,10.9 

10.4 J 11.2 J 11.8 J NA 10.5 J ----
12.8 13.7 14.1 NA 12.9 

19,100 21,900 25,300 NA 19,700 

19.5 23.4 20.3 NA 19.6 

1.120 J 1,860 1,510 NA 1,180 J 
--- ·-

751 865 696 NA 854 
0.08 0.13 0.06 u NA 0.11 J 

12.8 16.1 16.9 NA 13.3 

1,220 1,390 1,780 NA 1,050 J ----
0.4 u 1 J 0.42 u NA 0.43 u 

93.9 u 100 u 99.1 u NA 137 J 

19.4 21.4 24.4 NA 18.8 

98.8 130 65.7 NA 68.7 

NA NA NA NA NA 

AS10-SB05 AS10-SB06 PWA-29S/2/2917 

AS10-SS05-{0-0.5) AS 1 O-SSOS-{0-0.5) HCS-PWA-29S 

06107/DD 06107100 11/15/94 

3.1 J 13 u NA 
- ---------

3J 2.2 J NA 

---

----~ NA NA --- ·------- --------

---

NA NA NA 

- -- --------- ---- ---------- - ----- - --

5,900 9,310 9,040 

4.4 6.9 6.5 J 
94.3 131 120 

1 J 1.3 1.20 

4,050 7,140 5,380 

10.8 14.7 13.4 

11.3 J 12.8 J 12.9 

13.4 18.8 18.1 

19.600 26,600 27,200 

17.7 21.6 22 

1,150 J 1,620 1,560 

752 1,140 1,070 

0.12 J 0.13 0.0600 u 
14.7 18.7 16.4 

952 J 1,440 1,090 B 

0.42 u 0.44 u 0.860 B 

99.5 u 117 J 25.6 u 
17.1 24.5 23.9 

52.5 78 62.2 J 

NA NA 28.000 
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Station ID 
---

Sample ID 
---- ------ -- ----

Sample Date 

Chemical Name 

-- - -···-- -----
~_olaU_l_e Org11_nl_c Compounds (UG/KG) __ 

IT etrachloroethene 

!rnchloroethene 

"1- and p-Xylene 

~ml-volatlle Organic Compounds (UG/KG) 

No Detections 

Explosl~s _(ll_G/K_(;)_ __ - - -- ------- ---

No Detections 

lrotat Metals (MG/KG) 

f.\luminum 

~senic 

Barium 

Be~liu_m 

K::admium 

~alcium 

K:hromium 

K:obalt 

Copper 

Iron 

Lead 

Magnesium --------
Manganese 

Mercury 

Nickel 

Potassium 

~enium 

~ilver 
$odium 

~anadium 
~----· 

Wet Chemistry (MG/KG) 

tTotal oraanic carbon (TOC) 

NA - Not analyzed 
B - Analyte not detected above associated blank 
J - Reported value is eslimated 
U - Analyte not detected 
UJ - Not detected, quantitation limit may be inaccurate 

--

----

AS10-SB01 ---- - ·-·----- -----
-~51_0::8~~_:4)_ 

"""'7/00 

Table 3-2 
Detects Data for Subsurface Soil 

Site 10 - Former TCE Still at Building 157 
Risk Assessment and Feasibility Study for Site 10 Soil 

Allegany Ballislics Laboratory, Rocket Center, West Virginia 

AS10-SB02 AS10-SB03 AS10-SB04 

-~1():§)802-(2-4)__ AS10-SB03-(2-4) AS10-SB04:(2-4) 

M/07/00 rv:1n7inn """'71nn 

AS10-SB05 

AS 1 O-SB05-(2-4) 

M/07/0Q 

--- ---------· -- ---- -------- - --------------- ---

-- - ·- ----- ------ e---· ----------- ----

13 u 12 u 13 u 13 u 13 u 
3.2 J 1.7 J 8.8 J 4.1 J 28 
3.1 J 12 u 2.3 J 13 u 3.1 J 

---------- ------ -----· ···-· -- -------- -c-

-- --------- --~-------------·-- --------- -- ----- ------------

8,450 8,970 9,040 8,890 9,650 

10 8.4 7.8 8.7 12.3 

128 112 137 174 193 

1.4 1.3 1.3 1.3 1.5 

0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 
3,440 2,950 3,880 3,780 4,380 

15.9 15.8 18.4 1U 17.1 

12.7 13.2 15.S 22.8 20 

19.5 ' 21.5 18.8 20.3 20.3 

38,100 28,300 34,800 30,400 38,Soo 

19.7 19.5 18.5 19.8 19.8 

1,320 1.270 1,870 1,420 1,590 

481 838 981 1,910 1,990 
1.2 0.06 u 0.24 0.09J 0.13 

17.5 22.8 24.2 27.3 29.3 
8811 J 1,010 J 1,010J 840J 8'71J 
0.42 u 0.4 u 0.43 u 0.42 u 0.43 u 
0.45 B 0.45 B 0.52 B 0.6 B 1.3 B 

132 J 118 J 119J 151 J 100 u 
25.2 24.2 23.7 20.9 28.2 

127 192 77.6 91.2 78.4 

NA NA NA NA NA 

AS 1 O-SB06 __ PWA-13/14 PWA-29S/2/29/7 ---------- --------
AS10-SB06__:Q~ ,_tiC::S~~A:_1:3 __ HCS:_PWA-29 __ 

MKl7/00 07121/!12 11/1~/Q.4 

13 u 4J NA 

18 34 NA 

2.4 J NA NA 

---~-

------------------~ -----·-

8,800 NA 8,540 

13.2 NA 13.1 J 

132 NA 159 

1.5 NA 1.30 

0.05 u NA 2.30 J 

3,920 NA 2,990 

18.4 NA 12.3 

13.7 NA 15.3 

20.8 NA 22.3 

40,500 NA 41,300 

20.4 ·-~ 18.8 

1;500 NA 1,810 

889 NA 1.200 

0.13 NA 0.100 B 

22.4 NA 28.3 

848 J NA 908 B 

0.84J NA 0.440 u 
0.68 B NA 2.tOJ 

149J NA 46.6 u 
27.li NA 2U 

88.2 NA 87J 

NA NA 8,550 
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Matrix 

SS 
SS 
SS 
SS 
SS 
SS 
SS 
SS 
SS 
SS 
SS 
SS 
SS 
SS 
SS 
SS 
SS 
SS 
SS 

Parameter 

Aluminum 
Arsenic 
Barium 

Beryllium 
Calcium 

Chromium 
Cobalt 
Coooer 

Iron 
Lead 

Magnesium 

Table 3-3 
Summary of Background Comparison Results for Surface Soil 

Site 10 - Former TCE Still at Building 157 
Risk Assessment and Feasibility Study for Site 10 Soil 

Allegany Ballistics Laboratory, 
Rocket Center, West Virginia 

Is there a 
Probability that the significant 

Assumed Observed Differences difference 
Distribution for Would Occur Purely between these 
Comparison by Chance two groups? 

Nonparametric 0.001 Yes 
Nonparametric 0.155 No 
Nonparametric 0.018 Yes 
Nonparametric 0.002 Yes 
Nonparametric 0.000 Yes 
Nonparametric 0.003 Yes 
Nonparametric 0.126 No 
Nonparametric 0.343 No 
Nonparametric 0.210 No 
Nonparametric 0.040 Yes 
Nonparametric 0.000 Yes 

ManQanese Nonparametric 0.054 No 
Mercury Nonparametric 0.007 Yes 
Nickel Nonparametric 0.023 Yes 

Potassium Nonparametric 0.004 Yes 
Selenium Nonparametric 0.915 No 
Sodium Nonparametric 0.000 Yes 

Vanadium Nonparametric 0.000 Yes 
Zinc Nonparametric 0.027 Yes 

Bkgd Site 10 
Detection Detection 
Frequency Frequency 

30130 717 
30/30 717 
30/30 717 
23/30 717 
30130 717 
30130 717 
30130 717 
30130 717 
30130 717 
30130 717 
30130 717 
30130 717 
11/30 517 
30130 717 
30130 617 
21/30 1/7 
0128 217 

30130 717 
21/30 717 
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Matrix 

SB 
SB 
SB 
SB 
SB 
SB 
SB 
SB 
SB 
SB 
SB 
SB 
SB 
SB 
SB 
SB 
SB 
SB 
SB 
SB 
SB 

Table 3-4 
Summary of Background Comparison Results for Subsurface Soil 

Site 10 - Former TCE Still at Building 157 

Parameter 

Aluminum 
Arsenic 
Barium 

Beryllium 
Cadmium 
Calcium 

Chromium 
Cobalt 
Coooer 

Iron 
Lead 

Magnesium 
Manganese 

Mercury 
Nickel 

Potassium 
Selenium 

Silver 
Sodium 

Vanadium 
Zinc 

Risk Assessment and Feasibility Study for Site 10 Soil 
Allegany Ballistics Laboratory, 
Rocket Center, West Virginia 

Is there a 
Probability that the significant 

Assumed Observed Differences difference 
Distribution for Would Occur Purely between these 
Comparison by Chance two groups? 

Nonparametric 0.000 Yes 
Nonparametric 0.000 Yes 
Nonparametric 0.000 Yes 
Nonparametric 0.000 Yes 
Nonparametric 0.983 No 
Nonparametric 0.000 Yes 
Nonparametric 0.000 Yes 
Nonparametric 0.002 Yes 
Nonparametric 0.000 Yes 
Nonparametric 0.000 Yes 
Nonparametric 0.000 Yes 
Nonparametric 0.000 Yes 
Nonparametric 0.009 Yes 
Nonparametric 0.000 Yes 
Nonparametric 0.000 Yes 
Nonparametric 0.147 No 
Nonparametric 0.997 No 
Nonparametric 0.000 Yes 
Nonparametric 0.000 Yes 
Nonparametric 0.000 Yes 
Nonparametric 0.000 Yes 

Bkgd 
Detection 
Frequency 

30/30 
30/30 
30/30 
14/30 
27/30 
29/29 
30/30 
30/30 
30/30 
30/30 
30/30 
30/30 
30/30 
6/30 

30/30 
30/30 
26/30 
0/30 
0/30 

30/30 
19/30 

Site 10 
Detection 
Frequency 

717 
717 
717 
717 
1/7 
717 
717 
717 
717 
717 
717 
717 
717 
517 
717 
617 
1/7 
1/7 
517 
717 
717 
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Matrix 

so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 

Table 3-5 
Summary of Background Comparison Results for Surface and Subsurface Soil 

Site 10 - Former TCE Still at Building 157 

Parameter 

Aluminum 
Arsenic 

Chromium 
Cobalt 
Coooer 

Magnesium 
Mercury 

Potassium 
Selenium 

Silver 
Sodium 

Vanadium 

Risk Assessment and Feasibility Study for Site 10 Soil 
Allegany Ballistics Laboratory, 
Rocket Center, West Virginia 

Is there a 
Probability that the significant 

Assumed Observed Differences difference 
Distribution for Would Occur Purely between these 
Comparison by Chance two groups?* 

Nonparametric 0.000 Yes 
Nonparametric 0.000 Yes 
Nonparametric 0.000 Yes 
Nonparametric 0.007 Yes 
Nonparametric 0.002 Yes 
Nonparametric 0.000 Yes 
Nonparametric 0.000 Yes 

Normal 0.020 Yes 
Nonparametric 0.998 No 
Nonparametric 0.000 Yes 
Nonparametric 0.000 Yes 

Normal 0.000 Yes 

Bkgd 
Detection 
Frequency 

60160 
60/60 
60160 
60160 
60160 
60160 
17/60 
60160 
47/60 
0160 
0/58 

60160 

Site 10 
Detection 
Frequency 

14/14 
14/14 
14/14 
14/14 
14/14 
14/14 
10/14 
12/14 
2/14 
1/7 

7/14 
14/14 
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8 

LEGEND 

PWA-29S/2/29n 
voes (!Jg/kg) 
m- and p- Xylene filA 
TCE NA 

METALS 
Aluminum 
Arsenic 
Chromium 
Iron 
Manganese 
Vanadium 
Zinc 

~~&~g) 
6.SJ 
13.4 
276200 
1, 70 
23.9 
62.2J 

AS10-SB06 
~<?i~d p- Xylene !f.r.ikg) 
TCE ND 

METALS 
Aluminum 
Arsenic 
Chromium 
Iron 
Manganese 
Vanadium 
Zinc 

AS10-SB05 
voes 
m- and p- Xylene 
TCE 

METALS 

~J'kg) 
3.1J 

(mg/kg) 
9,:r10 
6.9 
14.7 
261800 
1,140 
24.5 
78 

~m~g) 
Aluminum 
Arsenic 4'.4 
Chromium 10.8 
Iron 19,600 
Manganese 752 
Vanadium 17.1 
Zinc 52.5 

Qualifiers: 

AS10-SB04 
~<?i~d p- Xylene !f.tikg) 
TCE ND 

METALS 
Aluminum 
Arsenic 
Chromium 
Iron 
Manganese 
Vanadium 
Zinc 

e Surface Soil Samples at Site 10 

D Building 

J - Estimated 
NA - Not Analyzed 
ND - Not Detected 
mg/kg = milligrams per kilogram 
ug/kg = micrograms per kilogram N Edge of Pavement 

AS10-SB03/3P 
voes lug/kg) 
m- and p- Xylene 2.9J/5.7J <---·--
TCE 2.3J/ND 

METALS 
Aluminum 
Arsenic 
Chromium 
Iron 
Manganese 
Vanadium 
Zinc 

~~gij~g) 
7.8 
14.7 
25,300 
898 
24.4 
65.7 

AS10-SB02 
~<?i~d p- Xylene ~rikg) 
TCE ND 

METALS 
Aluminum 
Arsenic 
Chromium 
Iron 
Manganese 
Vanadium 
Zinc 

~~.P.f~g) 
6.8 
13.3 
21,900 
865 
21.4 
130 

METALS 
Aluminum 
Arsenic 
Chromium 
Iron 
Manganese 
Vanadium 
Zinc 

~8/kg) 
ND 

b~~g) 
5.8 
10.7 
19,100 
751 
19.4 
98.8 

Approximate Location of 
Former TCE Still 

A 
N 

O 10 20 30 Feet 
~~iiiiiiiiiiiiiiijllllllllll"llllllll 

Figure 3-1 
Organic Constituents and COPCs detected 
in Surface Soil Site 10 
Risk Assessment Report for Site 10 Soil 
Allegany Ballistics Laboratory 
Rocket Center, West Virginia 
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PWA-295/2129/7 
voes 
m- and p- Xylene 
TCE 

~fkg) 
NA 
NA PCE 

METALS 
Aluminum 
Arsenic 
Chromium 
Iron 
Manganese 
Vanadium 
Zinc 

b~~~g) 
13.1J 
12.3 
41,300 
1,200 
26.3 
87J 

AS10-SB06 
voes ~~jkg) m- and p- Xylene 
TCE 
PCE 

METALS 
Aluminum 
Arsenic 
Chromium 
Iron 
Manganese 
Vanadium 
Zinc 

AS10-SB05 

18 
ND 

b~&~g) 
13.2 
16.4 
40,500 
669 
27.5 
88.2 

voes <u.g/Jkg) 
m- and p- Xylene 3.1 
TCE 26 
PCE ND 

METALS 
Aluminum 
Arsenic 
Chromium 
Iron 
Manganese 
Vanadium 
Zinc 

bTog) 
12.3 
17.1 
38A500 
1,i:t90 
26.2 
76.4 

AS10-SB04 
voes ~B'kg) m- and p- Xylene 
TCE 4.1J 
PCE ND 

METALS b'llJ~g) Aluminum 
Arsenic 8.7 
Chromium 13.2 
Iron 30400 
Manganese 1,910 
Vanadium 20.9 
Zinc 91.2 

---·-

AS1 O-SB03/3P 
voes ~~jkg) m- and p- Xylene 
TCE 6.6J 
PCE ND 

METALS b~~g) Aluminum 
Arsenic 7.6 
Chromium 16.4 
Iron 309400 
Manganese 1, 10 
Vanadium 23.7 
Zinc 77.6 

PWA-13/14 
voes 
m- and p- Xylene 
TCE 

~2/kg) 
34 

PCE 

METALS 
Aluminum 
Arsenic 
Chromium 
Iron 
Manganese 
Vanadium 
Zinc 

4J 

~'"7..g/kg) 
NA 
NA 
NA 
NA 
NA 
NA 

AS10-SB02 
voes 
m- and p- Xylene 
TCE 
PCE 

METALS 
Aluminum 
Arsenic 
Chromium 
Iron 
Manganese 
Vanadium 
Zinc 

AS10-SB01 

~8/kg) 
1.7J 
ND 

b~g'J/~9) 
6.4 
15.6 
28,300 
638 
24.2 
192 

voes lu_gJ/kg) 
m- and p- Xylene 3.1 
TCE 3.2J 
PCE ND 

METALS 
Aluminum 
Arsenic 
Chromium 
Iron 
Manganese 
Vanadium 
Zinc 

b~~~g) 
10 
15.9 
36,100 
461 
25.2 
127 

Approximate Location of 
Former TCE Still 

A 
N 

0 10 20 

Figure 3-2 
LEGEND Qualifiers: Organic Constituents and COPCs Detected 

J - Estimated in Subsurface Soil Site 10 
[!] Subsurface Soil Samples at Site 10 NA - Not Anlayzed Risk Assessment Report for Site 10 Soil 

ND - Not Detected Allegany Ballistics Laboratory 
D Building mg/kg = milligrams per kilogram Rocket Center, West Virginia 
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SECTION4 

Human Health Risk Assessment 

4.1 Introduction 
This baseline risk assessment was conducted to assess the potential human health impacts 
from exposure to surface soil and subsurface soil at Site 10, as well as to determine if any 
further actions are needed to be sufficiently protective of human health. This risk 
assessment has been prepared utilizing conservative assumptions, and considering the 
feasible exposure pathways based on current site conditions and potential future site use. 
The risk assessment incorporates the general methodology described in the Revised Proposed 
Methods for Preparing the Human Health Risk Assessment - Sites 2, 3, and 10 (soil), Allegany 
Ballistics Laboratory (CH2M HILL, October 2001) and the Interim Deliverable 2, Human Health 
Risk Assessment, Allegany Ballistics Laboratory Sites 2, 3 and 10 (CH2M HILL, April 2002) and 
in the Risk Assessment Guidance for Superfund (RAGS), Volume 1, Human Health Evaluation 
Manual, Part A (USEPA, December 1989), Risk Assessment Guidance for Superfund, Volume 1, 
Human Health Evaluation Manual, Part D (USEPA, December 1997), and USEPA Region 3 
Technical Guidance Manuals for Risk Assessment. 

4.1.1 Site Overview 
A brief description of the site can be found in Section 2 of this document and in various 
documents cited in Section 2. 

4.1.2 Scope of Risk Assessment 
The human health risk assessment for Site 10 soil comprises the following components: 

• Identification of COPCs - Identifies and characterizes the distribution of COPCs found 
on the site. COPCs identified in this screening are the focus of the subsequent evaluation 
in the risk assessment. 

• Exposure Assessment - Identifies potential pathways by which exposure could occur; 
characterizes the potentially exposed populations (e.g., industrial workers, construction 
workers, residents); and estimates the magnitude, frequency, and duration of potential 
exposures. 

• Toxicity Assessment - Identifies the types of adverse health effects associated with 
exposure to COPCs, lists available toxicity factors (e.g., cancer slope factors and 
reference dose values), and summarizes the relationship between magnitude of 
exposure and potential occurrence of adverse health effects. It also identifies related 
uncertainties (such as the weight-of-evidence for carcinogenicity of a particular 
constituent in humans) associated with these values. 

• Risk Characterization - Integrates the results of the exposure assessment and toxicity 
assessment to estimate the potential risks to human health. Both cancer and noncancer 
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RISK ASSESSMENT AND FEASIBILITY STUDY FOR SITE 10 SOIL 

human health effects are evaluated. Pathways that pose an unacceptable risk based on 
quantitative risk characterization are identified. 

• Uncertainty Assessment - Identifies sources of uncertainty associated with the data, 
methodology, and the values used in the risk assessment estimation. 

These components are described briefly in the following sections. Spreadsheets prepared in 
accordance with USEPA RAGS Part D were used to screen for COPCs, and to calculate 
estimated exposures and health risks associated with the COPCs. These spreadsheets are 
presented in Appendix C, Tables 1 through 10.2.CT. 

4.2 Identification of Constituents of Potential Concern 
The identification of COPCs includes data collection, data evaluation, and data screening 
steps. The data collection and evaluation steps involve gathering and reviewing the 
available site data and identifying a set of data that is of acceptable quality for the risk 
assessment. This data set is then further screened against concentrations that are protective 
of human health to reduce the data set to those constituents and media of potential concern. 
The data used for the quantitative risk analysis were all validated and met Data Quality 
Objectives (DQOs) prior to use in the risk assessment. 

Sections 4.2.1and4.2.2 discuss the selection of samples used for the quantitative risk 
assessment. Section 4.2.3 discusses the methodology used to further reduce the risk 
assessment data set to the constituents and media which are of primary concern to human 
health. Section. 4.2.4 identifies the COPCs that were quantitatively assessed in the risk 
assessment. 

4.2.1 Data Evaluation and Selection 
Several remedial investigation and remedial action activities within the CERCLA and IRP 
processes have been conducted at Site 10, as described in Section 2. A subset of the historic 
surface and subsurface soil data, primarily those samples collected in the immediately area 
of the former Building 157 TCE still, were evaluated quantitatively in the risk assessment. In 
addition, it should be noted that none of the soil samples analyzed by an onsite analytical 
laboratory were utilized in the risk assessment as they did not meet data quality objectives. 
Table 4-1 summarizes the samples that were used to estimate potential exposures and risks 
in each medium. 

Data selected for evaluation in the human health risk assessment were reviewed to 
determine their reliability for the quantitative risk assessment. A review of the data and 
discussions with USEPA and the Navy identified the following criteria for data usability: 

• Estimated values flagged with a J qualifier were treated as unqualified detected 
concentrations and were included in the calculation of summary statistics without 
modification. 

• Data qualified with an R (rejected) were not used in the risk assessment. 

• Data qualified with a B (blank contamination) were used in the risk assessment as if they 
were non-detects, with the blank-related concentrations of each constituent used as the 
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sample quantitation limit (SQL). One-half of the blank-related concentrations were used 
to calculate exposure point concentrations in the risk assessment if the constituent was 
detected in other samples within the data grouping. 

• One-half of the SQL or sample detection limit (DL) was used in the risk assessment for 
cases where no detectable constituent quantities were found in that sample, but the 
constituent was detected in other samples from a medium. 

• For duplicate samples, the maximum concentration of the primary and duplicate 
samples was used as the sample concentration. In calculating the frequency of detection 
and the 95 percent upper confidence limit (UCL), the duplicates were counted as a single 
sample. 

4.2.2 Data Summary 
All of the data used in the risk assessment have been fully validated and are assumed to 
represent current conditions. For each medium (surface soil and subsurface soil), 
constituent-specific summary statistics are presented in Appendix C for the data sets used 
for the risk calculations. These summary statistics include frequency of detection, minimum 
and maximum detected values, normal and lognormal arithmetic mean, normal and 
lognormal standard deviation, results of W-test, and 95 percent UCL for normal and 
lognormal distribution. Methods for calculating exposure point concentrations, including 
the 95 percent UCL values, are discussed in Section 4.3.3.1. 

4.2.2.1 Surface and Subsurface Soil 
One surface soil sample collected in 1995 along with six surface soil samples from 2000 were 
evaluated in the risk assessment. One subsurface soil sample collected in 1992, one collected 
in 1994, and six collected in 2000 were also evaluated in the risk assessment. Table 4-1 
summarizes each sample and the corresponding analyses. A statistical summary of 
constituents detected in the soil samples is presented in Appendix C. 

4.2.3 Selection of COPCs 
All of the detected constituents were screened in accordance with USEPA Region 3 
guidelines (USEPA, January 1993), using the steps described below. The COPC selection 
process was conservative to ensure selection of the constituents comprising the majority of 
the potential risk associated with the site. The maximum detected concentration of each 
constituent in each medium was compared to a screening value (typically a risk-based 
concentration) to select the COPCs. If the maximum concentration of a constituent exceeded 
the screening value, the constituent was selected as a COPC and retained for the risk 
evaluation. 

• Comparison with Health-based Criteria for Surf ace Soil and Soil (combined surface 
and subsurface soil): The maximum detected constituent concentrations in surface soil 
and combined surface and subsurface soil were compared with USEPA Region 3 
residential soil RBCs (USEPA, April 2003). Residential soil RBCs that are based on 
noncarcinogenic effects were divided by ten to account for exposure to multiple 
constituents. RBCs based on carcinogenic effects were used as presented in the RBC 
Table. Constituents with maximum detected concentrations below the RBCs were not 
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retained as CO PCs. Lead concentrations in soil were compared to the USEP A residential 
child soil screening value of 400 mg/kg (OSWER Directive 9355.4-12, issued on July 14). 

• Comparison with Soil Screening Levels based on Soil to Air Transport for Surf ace 
Soil and Soil (combined surface and subsurface soil): Volatile and particulate 
carcinogen and noncarcinogen SSLs were calculated to screen the individual 
constituents detected in soil for inhalation of volatiles and inhalation of fugitive dusts 
from soil using the methodology presented in EPA' s Soil Screening Guidance (USEP A, 
April 1996). The maximum detected soil concentrations were compared to the calculated 
volatile and particulate carcinogen and noncarcinogen SSLs and also to the EPA 
Region 3 residential soil ingestion RBCs, as discussed in the first bullet item. 
Noncarcinogenic SSLs were based on a hazard index of 0.1 and carcinogenic SSLs were 
based on a carcinogenic risk of lQ-6. Any constituent whose maximum detected 
concentration was below the lowest screening value (SSL based on particulate emissions, 
SSL based on volatile emissions, or residential soil RBC) was not retained as a COPC for 
the soil to air pathway. 

• Comparison with Soil Screening Levels based on Soil to Groundwater Transport for 
Soil (combined surface and subsurface soil): The maximum detected soil 
concentrations (combined surface and subsurface soil) were compared to the current 
USEPA Region 3 Soil Screening Levels (SSLs), based on a Dilution and Attenuation 
Factor (OAF) of 20, to determine if soil is a potential concern based on the transport of 
constituents from soil to groundwater (USEPA, September 2001). SSLs that are based on 
noncarcinogenic effects were divided by 10 to account for exposure to multiple 
constituents. Any constituent whose maximum detected concentration was greater than 
the SSL is identified as a COPC for the transport from soil to groundwater pathway, but 
not for the direct contact with soil pathway. Exposure to COPCs selected for this 
pathway was not quantified in the risk assessment. Human health risks associated with 
groundwater are addressed in the Site 10 groundwater ROD. 

• Comparison with Recommended Dietary Allowances (RDAs): Constituents which are 
human nutrients, present at low concentrations (i.e., only slightly elevated above 
naturally occurring levels), and toxic only at very high doses were eliminated from the 
quantitative risk analysis. These constituents are calcium, magnesium, potassium, and 
sodium. 

4.2.4 Constituents of Potential Concern 
Table 4-2 identifies the constituents that were selected as COPCs based on the above 
screening methodology for surface soil and subsurface soil. The COPC screening for each 
media is presented in Tables 2.1through2.11 in Appendix C. As shown in Table 4-2, all of 
the COPCs retained for Site 10 media are metals. 

4.3 Exposure Assessment 
Exposure refers to the potential contact of an individual with a COPC. The exposure 
assessment identifies pathways and routes by which an individual may be exposed to the 
COPCs and estimates the magnitude, frequency, and duration of potential exposure. The 
magnitude of exposure is determined by estimating the amount of a constituent available at 
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the exchange boundaries (i.e., the lungs, gastrointestinal tract, and skin). Constituent intakes 
and associated health risks are only quantified for complete exposure pathways. 

A conceptual exposure model showing potential exposure scenarios identified under 
current and potential future conditions is presented in Figure 4-1. The following subsections 
discuss the three components of exposure assessment: 

• Characterization of exposure setting 
• Identification of exposure pathways 
• Quantification of exposure 

4.3.1 Characterization of Exposure Setting 
Characterizing an exposure setting consists of two parts: (1) presenting the physical 
characteristics of the site as they relate to exposure, and (2) characterizing human 
populations on or near the site. 

4.3.1.1 Physical Characteristics 
Basic site characteristics are discussed in Section 2 and the documents referenced therein. 

4.3.1.2 Potentially Exposed Populations 
Potentially exposed populations are identified based on their locations relative to the site, 
their activity patterns, and the presence of potential sensitive subpopulations. Table 4-3 
summarizes the potentially exposed populations evaluated in this risk assessment. 

Current Land Use. Site 10 lies within Plant 1, an industrial section of ABL. The current and 
planned use of this area is industrial. Therefore, based on current land use, an industrial 
worker may be exposed to surface soil. Additionally, adolescent trespassers/visitors may 
potentially be exposed to surface soil. These receptors may be exposed to the surface soil 
through incidental ingestion, dermal contact, and inhalation of fugitive emissions from the 
soil. There were no COPCs retained for volatile emissions from subsurface soil; therefore, 
this is not a complete exposure pathway for current industrial workers or 
trespassers/ visitors. 

Potential Future Uses. Site 10 is anticipated to remain an industrial area in the future. 
Therefore, the current exposure pathways are also applicable for potential future site uses. 
Additionally, it is assumed that if any construction activities occur at Site 10, a future 
construction worker could be exposed to the combined surface and subsurface soil through 
incidental ingestion, dermal contact, and inhalation of particulate emissions from soil. 

Although unlikely, future residential exposure to soil (combined surface and subsurface 
soil) is evaluated in the Site 10 risk assessment as a worst case scenario. It assumes that the 
subsurface soil may be placed on the surface if the site is converted for residential use or 
during future construction/ excavation activities. The residents could be exposed to the 
combined surface and subsurface soil through incidental ingestion, dermal contact, and 
inhalation of particulate emissions from soil. 
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4.3.2 Identification of Exposure Pathways 
An exposure pathway can be described as a mechanism that moves a COPC from its source 
to an exposed population or individual, referred to as a receptor. An exposure pathway 
must be complete or exposure cannot occur. A complete exposure pathway has five 
elements: 

• A source (e.g., chemical residues in soil) 

• A mechanism for release and migration of constituents (e.g., leaching) 

• An environmental transport medium (e.g., soil, groundwater) 

• An exposure point, which is a point or site of potential human contact (e.g., contact with 
soil, drinking water) 

• A route of intake (e.g., incidental ingestion of soil, ingestion of groundwater used as a 
drinking water source) 

All five elements must be present for a pathway to be considered complete. If one or more 
elements are not present, then the pathway is incomplete and there is no possibility of 
exposure. The following subsections discuss the elements as they pertain to Site 10. 

4.3.2.1 Contaminant Sources 
The contaminant source at Site 10 is the former TCE still that was located adjacent to 
Building 157. 

4.3.2.2 Release and Transport Mechanisms 
The primary transport mechanisms of constituents in soil are leaching to groundwater and 
fugitive emissions and transport by wind. There are no topographic or surface drainage 
features at the site where runoff would create a problem. Leaching to groundwater, and the 
risks associated with exposure to groundwater are not evaluated in this risk assessment 
because they have already been addressed in the Site 10 groundwater ROD. 

4.3.2.3 Potential Exposure Points and Exposure Routes 
Exposure points are locations where humans could come in contact with contamination. On
site exposure points comprise surface soil and subsurface soil. 

Potential exposure routes are evaluated for current and potential future site use. Existing 
and potential future exposure pathways are illustrated in the conceptual exposure model 
(Figure 4-1). Exposure scenarios and potentially complete pathways of exposure evaluated 
in this risk assessment are presented in Table 4-3. 

Current Exposure Routes. The only contaminated medium currently accessible at the site is 
surface soil, because no construction is occurring at Site 10. Based on current site use, 
potential receptors at Site 10 are industrial workers and adolescent trespasser/visitors. 

In summary, the current land use exposure routes comprise: 

• Industrial Worker (adult): incidental ingestion of and dermal contact with surface soil 
along with incidental inhalation of dust particles from surface soil. 
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• Trespasser/Visitor (adolescent): incidental ingestion of and dermal contact with surface 
soil along with incidental inhalation of dust particles from surface soil. 

Future Exposure Routes. Based on potential future site use, potential receptors at the Site 10 
comprise the current receptors, identified as industrial workers and adolescent 
trespasser/visitors, adult and child residents, and construction workers. 

In summary, the future land use exposure routes include the current routes and the 
following: 

• Adolescent Trespasser/Visitor: inhalation of airborne particulates from combined soil, 
and incidental ingestion and dermal contact with combined soil. 

• Residents (adult): inhalation of airborne particulates from combined soil, incidental 
ingestion of combined soil, and dermal contact with combined soil. 

• Residents (child): inhalation of airborne particulates from combined soil, incidental 
ingestion of combined soil, and dermal contact with combined soil. 

• Construction Worker: inhalation of airborne particulates from combined soil, and 
incidental ingestion and dermal contact with combined soil. 

The exposure pathways listed above were selected in consultation with USEPA Region 3 
and the Navy. All of these pathways were quantified for potential exposure. 

4.3.3 Quantification of Exposure 
Exposure is quantified by estimating the exposure point concentrations (EPCs) and 
constituent intakes by the receptors for both the reasonable maximum exposure (RME) and 
central tendency (CT) scenarios. 

4.3.3.1 Exposure Point Concentrations 
EPCs are estimated constituent concentrations that a receptor may contact and are specific 
to each exposure medium. EPCs may be directly monitored or estimated using 
environmental fate and transport models. For this assessment, no fate and transport 
modeling was needed to estimate EPCs. 

The EPC for the RME scenario and the CT scenario is based on the 95 percent upper 
confidence limit of the mean (95 percent UCL) for a medium in which five or more samples 
were collected. The maximum detected concentration was used in place of the 95 percent 
UCL when the calculated 95 percent UCL was greater than the maximum detected value. 
The Shapiro-Wilks W-test using an alpha value of one percent was used to determine if the 
data fit a lognormal or normal distribution. If the W-test was inconclusive, the 95 percent 
UCL that best fit the data as indicated by the higher W-test value was used. 

The 95 percent UCL for a lognormal distribution was calculated as follows: 

95% UCL= exp(TM + 0.5 x s2+ (s x H/(n-1)0.S)) 

Where: 
exp = natural log 
TM = transformed mean 
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s= standard deviation of the transformed data 
H= H-statistic 
n= sample size 

The 95 percent UCL for a normal distribution was calculated as follows: 

Where: 

95% UCL= NM+(t x s/(n)o.s) 

NM= normal arithmetic mean 
t= t-statistic 
s= standard deviation 
n= sample size 

The 95 percent UCL concentrations are included in Appendix C, Tables 3.1through3.11. 

4.3.3.2 Estimation of Constituent Intakes for Individual Pathways 
Constituent intake is the amount of the constituent entering the receptor's body. Constituent 
intakes are generally expressed as follows: 

I= C x CR x EF x ED =(mg/kg/day) 
BWxAT 

Where: 
I = intake (mg/kg-day) 

C = constituent concentration at exposure point (mg/L, mg/kg, mg/m3) 

CR= contact rate, or amount of contaminated medium contacted per unit 
time or event (L/day, mg/event, m3/day) 

EF= exposure frequency (days/year) 

ED= exposure duration (years) 

BW= body weight of exposed individual (kg) 

AT= averaging time, or period over which exposure is averaged (days) 

The intake equation requires specific exposure parameters for each exposure pathway. 
Exposure parameters are often assumed values, and their magnitude influences the 
estimates of potential exposure (and risk). The reliability of the values chosen can also 
contribute substantially to the uncertainty of the resulting risk estimates. Many of the 
exposure parameters have default values, which were used for this assessment. These 
assumptions, based on estimates of body weights, media intake levels, and exposure 
frequencies and duration are provided by USEPA guidance. Other assumptions (e.g., 
exposure duration for the construction worker) required consideration of location-specific 
information and were determined using professional judgment. Appendix C, Tables 4.1 
through 4.21 present the exposure factors used for different scenarios at the site. Both RME 
and CT intakes were included in this evaluation. CT intakes were calculated for exposure 
scenarios with RME cumulative cancer risks greater than lxl0-4 or cumulative noncancer 
hazards greater than 1. 
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For residential exposure to groundwater, lifetime age-adjusted intakes were calculated for 
carcinogenic constituents. This involved determining age-adjusted factors for each exposure 
pathway. 

4.4 Toxicity Assessment 
Toxicity assessment defines the relationship between the magnitude of exposure and 
possible severity of adverse effects, and weighs the quality of available toxicological 
evidence. Toxicity assessment generally consists of two steps: hazard identification and 
dose-response assessment. Hazard identification is the process of determining the potential 
adverse effects from exposure to the constituent along with the type of health effect 
involved. Dose-response assessment is the process of quantitatively evaluating the toxicity 
information and characterizing the relationship between the dose of the constituent 
administered or received and the incidence of adverse health effects in the exposed 
population. Toxicity criteria (e.g., reference doses and slope factors) are derived from the 
dose-response relationship. USEPA has performed the toxicity assessment step for many 
constituents and has published the results in the Integrated Risk Information System (IRIS) 
and Health Effects Assessment Summary Tables (HEAST) databases. 

Health effects are divided into two broad groups: noncarcinogenic and carcinogenic effects. 
This division is based on the different mechanisms of action currently associated with each 
category. Constituents causing noncarcinogenic health effects are evaluated independently 
from those having carcinogenic effects. Some constituents may produce both 
noncarcinogenic and carcinogenic effects, and are therefore evaluated in both groups. This 
section discusses noncarcinogenic and carcinogenic effects separately, and concludes with a 
brief discussion of the toxicological properties of selected COPCs. 

The primary source of toxicity values is the USEP A's IRIS database, which contains up-to
date health risk and USEPA regulatory information. IRIS includes only reference doses 
(RfDs) and slope factors (SFs) that have been verified by USEPA work-groups. The IRIS 
database is the USEP A's preferred source of toxicity information. The HEAST tables, which 
are issued by USEP A's Office of Solid Waste and Emergency Response, were consulted 
when data were not available in IRIS. If data were not available from either of these sources, 
toxicity values provided in USEPA's Risk-Based Concentration Table (USEPA, April 2003) 
were used. 

4.4.1 Toxicity Information for Noncarcinogenic Effects 
Noncarcinogenic health effects include a variety of toxic effects on body systems, such as 
renal toxicity (toxicity to the kidneys) to central nervous system disorders. Noncarcinogenic 
health effects can be grouped into two basic categories: acute toxicity and chronic toxicity. 
Acute toxicity can occur after a single exposure (usually at high doses), and the effect is 
most often seen immediately. Chronic toxicity generally occurs after repeated exposure 
(usually at low doses) and is seen months or years after the initial exposure. The toxicity of a 
constituent is assessed through a review of toxic effects noted in short-term (acute) animal 
studies, long-term (chronic) animal studies, and epidemiological investigations of exposed 
human populations, typically in the workplace. 

WDC033450001.ZIPIKTMN3 4-9 



RISK ASSESSMENT AND FEASIBILITY STUDY FOR SITE 10 SOIL 

USEPA (USEPA, December 1989) defines the chronic RID as a dose which is likely to be 
without appreciable risk of deleterious effects during a lifetime of exposure. Chronic RIDs 
are specifically developed to be protective for long-term exposure to a constituent (for 
example, 7 years to a lifetime), and consider uncertainty in the toxicological data base and 
sensitive receptors. Chronic RIDs may be overly protective if used to evaluate the potential 
for adverse health effects resulting from short-term exposure. USEPA's National Center for 
Environmental Assessment (NCEA) develops subchronic RIDs for short-term exposure (2 
weeks to 7 years). Chronic and subchronic RfDs are developed for both the inhalation and 
oral exposures. Subchronic RIDs were used for the construction worker scenario because the 
exposure duration is 1 year. 

In the development of RIDs, all available studies examining the toxicity of a constituent 
following exposure are considered based on their scientific merit. The lowest dose level at 
which an observed toxic effect is observed is identified as the "lowest-observed-adverse
effect-level" (LOAEL) and the dose at which no effect is observed is identified as the "no
observed-adverse-effect-level" (NOAEL). Several uncertainty factors (UFs) may be applied 
to account for uncertainty. UFs account for uncertain data quality, extrapolation of data 
from animal studies to human exposures, or the use of subchronic studies to develop 
chronic criteria. These UFs range between 10 and 10,000, and reflect the varying degrees of 
uncertainty in the toxicity criteria. 

USEP A-derived oral and inhalation chronic RIDs, and associated UF and modifying factor 
(MF) values, available for the COPCs at Site 10 are listed in Tables 5.1 and 5.2 in Appendix C. 

Per USEP A guidance, oral RID values were adjusted from administered dose to absorbed 
dose for evaluating dermal toxicity. The RID was adjusted using oral absorption factors 
from USEPA (USEPA, September 2001). If oral absorption factors were not available from 
USEPA (September 2001), values from USEPA Region 3 (USEPA, April 1999) were used. 
The adjusted dermal RIDs are summarized in Table 5.1 in Appendix C. 

4.4.2 Toxicity Information for Carcinogenic Effects 
Potential carcinogenic effects are quantified as oral cancer slope factors, inhalation slope 
factors, or unit risk factors that convert estimated exposures directly to incremental lifetime 
cancer risks. Cancer slope factors (CSFs) are expressed in units of risk per milligram per 
kilogram of body weight per day (mg/kg-day)·1, and unit risk factors are expressed in units 
of risk per micrograms per cubic meter (µg/ m3)-1. 

CSFs may be derived from the results of chronic animal bioassays, human epidemiological 
studies, or both. Animal bioassays are usually conducted at dose levels that are much higher 
than are likely to be encountered in the environment. This design detects possible adverse 
effects in the relatively small test populations used in the studies. A number of mathematical 
models and procedures have been developed to extrapolate from the high doses used in the 
studies to the low doses typically associated with environmental exposures. 

The USEPA-preferred linearized multistage (LMS) model is usually used to estimate the 
largest linear slope (within the upper 95 percent UCL) at low extrapolated doses that is 
consistent with the data. The 95 percent UCL slope of the dose-response curve is subjected 
to various adjustments, and an inter-species scaling factor is usually applied to derive a CSF 
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or inhalation unit risk factor for humans. It is assumed that if a cancer response occurs at the 
dose level in the study, there is some probability that a response will occur at all lower 
exposure levels (i.e., a dose-response relationship with no threshold is assumed). Dose
response data derived from human epidemiological studies are fitted to dose-time-response 
curves on an ad hoc basis. In both types of analyses, conservative (e.g., health protective) 
assumptions are applied and the models are believed to provide rough estimates of the 
upper limits on potential lifetime risk. 

USEPA-derived oral and inhalation cancer slope factors are listed in Tables 6.1 and 6.2 in 
Appendix C, respectively. Per USEP A guidance, oral CSP values were adjusted from 
administered dose to absorbed dose for evaluating dermal toxicity. The CSP was adjusted 
using oral absorption factors from USEPA (USEPA, September 2001). If oral absorption 
factors were not available from USEPA (September 2001), values from USEPA Region 3 
(USEPA, April 1999) were used. The adjusted dermal RfDs are summarized in Table 6.1 in 
Appendix C. 

In addition to deriving a quantitative estimate of cancer potency, USEPA also assigns 
weight-of-evidence classifications to potential carcinogens. Constituents are classified as 
Group A, Group Bl, Group B2, Group C, Group D, or Group E carcinogens. 

• Group A carcinogens (known human carcinogens) are constituents for which there is 
sufficient evidence to support the causal association between exposure to the 
constituents in humans and cancer. 

• Group Bl carcinogens (probable human carcinogens) are constituents for which there is 
limited evidence of possible carcinogenicity in humans with sufficient evidence of 
carcinogenicity in laboratory animals. 

• Group B2 carcinogens (probable human carcinogens) are constituents for which there is 
sufficient evidence of carcinogenicity in animals but inadequate evidence in humans. 

• Group C carcinogens (possible human carcinogens) are constituents for which there is 
limited evidence of carcinogenicity in animals and inadequate or a lack of human data. 

• Group D carcinogens (not classifiable as to human carcinogenicity) are constituents with 
inadequate human and animal evidence of carcinogenicity or for which no data are 
available. 

• Group E carcinogens (evidence of noncarcinogenicity in humans) are constituents for 
which there is no evidence of carcinogenicity from human or animal studies, or both. 

4.4.3 Constituents for Which no USEPA Toxicity Values Are Available 
Most of the constituents detected at the site have toxicity factors or appropriate surrogate 
constituents whose RBCs were used in the COPC screening in Appendix C, Table 2s. In this 
assessment, lead is the only constituent that does not have available published toxicity 
factors or an appropriate surrogate constituent. Lead is regulated by USEPA based on 
blood-lead uptake using a physiologically-based pharmakokinetic model referred to as the 
IEUBK model. As a screening tool, lead is screened at 400 mg/kg in soil. The maximum 
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detected concentrations of lead in the surface and subsurface soil are below this screening 
level. 

4.5 Risk Characterization 
Risk characterization is the process of integrating the previous elements of the risk 
assessment into quantitative and semi-quantitative expressions of risk. The quantification of 
risk is then used as an integral component in remedial decision-making and selection of 
potential remedies or actions. 

4.5.1 Noncarcinogenic and Carcinogenic Risk Estimation Methods 
Potential human health risks are discussed independently for carcinogenic and 
noncarcinogenic constituents because of the different toxicological endpoints, relevant 
exposure duration, and methods used to characterize risk. The noncarcinogenic health 
impacts from carcinogens are also assessed. 

4.5.1.1 Noncarcinogenic Risk Estimation 
Noncarcinogenic health risks are estimated by comparing actual or expected exposure levels 
to threshold concentrations (or Rills). The expected intake divided by the RID is equal to the 
hazard quotient (HQ): 

Hazard Quotient (HQ) = Intake / RID 

The intake and RID are expressed in the same units and represent the same exposure period 
(i.e., chronic or subchronic). The intake and RID also represent the same exposure route, 
(e.g., oral intakes are divided by the oral RID). When HQ exceeds unity (i.e., exposure 
exceeds the RID), a certain degree of health risk is indicated. To assess the potential for 
noncarcinogenic health effects posed by exposure to multiple constituents, a "hazard index" 
approach is used (USEPA, December 1989). This approach assumes that noncarcinogenic 
hazards associated with exposure to more than one constituent are additive. Synergistic or 
antagonistic interactions between constituents are not accounted for. The hazard index (HI) 
may exceed unity even if all of the individual HQs are less than one. The constituents may 
then be segregated by similar mechanisms of toxicity and toxicological effects, and separate 
His derived based on mechanism and target organs affected. Hazards were also added 
across the pathways (i.e., ingestion or dermal), if an individual would be exposed through 
multiple pathways. 

4.5.1.2 Carcinogenic Risk Estimation 
The potential for carcinogenic effects due to exposure to site-related contamination is 
evaluated by estimating excess lifetime cancer risk. Excess lifetime carcinogenic risk is the 
incremental increase in the probability of developing cancer during one's lifetime in 
addition to the background probability of developing cancer. The background probability of 
developing cancer, from all known causes, is about one in two for men and one in three for 
women (American Cancer Society, 2002). Therefore, a 2x1D-6 excess lifetime carcinogenic risk 
means that an individual's probability of developing cancer in his or her lifetime changes 
from approximately 0.500000 to 0.500002. Or, expressed another way, for every 1 million 
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people exposed to the carcinogen throughout their lifetime, the incidence of cancer may 
increase by two cases. 

Potential carcinogenic risks associated with exposure to individual carcinogens were 
calculated using the CSFs from IRIS and HEAST presented in Section 8.4, the Toxicity 
Assessment, and the intakes calculated in Section 8.3, the Exposure Assessment. Risk is 
calculated by multiplying the intake by the CSF. 

Risk = Intake x CSF 

The combined risk from exposure to multiple constituents at a site was evaluated by adding 
the risks from individual constituents. Risks were also added across the pathways, if an 
individual would be exposed through multiple pathways. For example, a person contacting 
the surface soil could be exposed by both the oral and dermal pathways. 

When a cumulative carcinogenic risk to an individual receptor under the assumed RME 
exposure conditions at the site exceeds 100 in a million (10-4 excess cancer risk), CERCLA 
generally requires remedial action to reduce risks at the site (USEPA, March 1991). If the 
cumulative risk is less than 10-4, action generally is not required. However, if there is a non
carcinogenic hazard to a receptor which exceeds 1, remedial action may be required. 

4.5.2 Risk Assessment Results 
The results of the risk characterization are presented below. A summary of the results is 
shown in Table 4-4 for the RME risk estimates and Table 4-5 for the CT risk estimates. The 
CT values were calculated only when the cumulative RME hazards exceeded 1 or the 
cumulative cancer risks exceeded 10-4. 

Surface Soil Exposure. The RME risk estimates for exposure to surface soil were calculated 
for an industrial worker and adolescent trespasser/visitor under current/future site use 
(Appendix C, Tables 7.1.RME through 7.4.RME, and 8.1.RME through 8.4.RME). These risks 
are summarized in Table 4-4. It was assumed these receptors would be exposed to surface 
soil through incidental ingestion, dermal contact, and inhalation of particulates. 

Industrial Worker. The noncarcinogenic hazard associated with exposure to an industrial 
worker (0.32) is below USEPA's target hazard index of 1.0 (Appendix C, Table 9.1.RME). 
The carcinogenic risk associated with exposure to the surface soil by an industrial worker 
(4.6x10-<i) is within the USEPA's target risk range of lxlO-<i to lxl0-4 (Appendix C, Table 
9.1.RME). 

TrespasserNisitor Adolescent. The noncarcinogenic hazard associated with exposure to an 
adolescent trespasser/visitor (0.085) is below USEPA's target hazard index of 1.0 (Appendix 
C, Table 9.2.RME). The carcinogenic risk associated with exposure to the surface soil by an 
adolescent trespasser/visitor (7.6x10·7) is below the USEPA's target risk range of lxlO-<i to 
lxl0-4 (Appendix C, Section Table 8.2.RME). 

Combined Soil Exposure. Exposure to combined surface and subsurface soil were calculated 
for an adult, child, and lifetime resident, construction worker, and an adolescent 
trespasser/visitor under future site use (Appendix C, Tables 7.5.RME through 7.12.RME, 
and 8.5.RME through 8.10.RME). These risks are summarized in Table 4-4. It was assumed 
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these receptors would be exposed to combined soil through incidental ingestion, dermal 
contact, and inhalation of particulate emissions. 

Residential. The noncarcinogenic hazard is above USEPA' s benchmark HI of 1.0 for the 
potential future child resident (Appendix C, Table 9.4.RME). The noncarcinogenic hazards 
to a child and adult resident are 3.1and0.4, respectively. The hazard for the child is 
primarily associated with ingestion of iron and manganese, both of which contribute HI' s 
above 1.0. 

The carcinogenic risk for combined soil for the resident is presented as a lifetime age
adjusted risk. The RME carcinogenic risk associated with exposure to the combined soil 
(2.3x10-5> is within the US EPA' s target risk range of lxlQ-6 to 1x104 (Appendix C, Table 
9.5.RME). 

The CT risk estimates are summarized in Table 4-5 (and calculated in Appendix C, Tables 
7.13.CT and 7.14.CT). The CT noncarcinogenic hazard for a child resident (.39) is less than 
USEP A's target HI. The CT carcinogenic risk for a lifetime age-adjusted resident (2.8x10-6) is 
within the USEPA's target risk range of lxl0-6to1x104 • 

Construction Worker. The noncarcinogenic hazard associated with exposure to the 
construction worker (1.1) is above USEPA's target hazard index of 1.0 (Appendix C, Table 
9.6.RME). The hazard is primarily associated with the ingestion of iron. The carcinogenic 
risk associated with exposure to the soil by the construction worker (1.0xl0-6) is within the 
USEPA's target risk range of lxlQ-6to1x104 (Appendix C, Table 9.6.RME). 

The CT risk estimates are summarized in Table 4-5 (and calculated in Appendix C, Table 
7.14.CT). The calculated CT noncarcinogenic hazard for a construction worker (.92) is below 
USEP A's target HI. 

TrespasserNisitor Adolescent. The noncarcinogenic hazard associated with exposure to the 
soil by an adolescent trespasser/visitor (0.11) is below USEPA's target hazard index of 1.0 
(Appendix C, Table 9.7.RME). The carcinogenic risk associated with exposure to the soil by 
an adolescent trespasser/visitor (6.Sxl0-7) is also below the USEPA's target risk range of 
lxl0-6 to lxl0-4 (Appendix C, Table 9.7.RME). 

4.6 Uncertainty Associated with Human Health Assessment 
The risk measures used in risk assessments are not fully probabilistic estimates of risk but 
are conditional estimates given that a set of assumptions about exposure and toxicity are 
realized. Thus, it is important to specify the assumptions and uncertainties inherent in the 
risk assessment to place the risk estimates in proper perspective. 

4.6.1 General Uncertainty in COPC Selection 
The uncertainty in sampling and possibility of missing a contaminated location is expected 
to be minimal at this site because of the number of investigations conducted at the site, the 
amount of sampling data available, the known location of the contamination source, and its 
relatively small area. The quantitative uncertainty associated with the data quality is also 
minimal because the data have been fully validated prior to use in the risk assessment. The 
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general assumptions used in the COPC selection are conservative to ensure the estimation of 
highest possible risk. 

A comparison of site data to background data was not used to select the COPCs. This may 
result in including background risks in the total risks calculated for the site and an 
overestimation of potential site-related risks. 

4.6.2 Uncertainty Associated with Exposure Assessment 
Most of the exposure pathways analyzed are assumed, and exposure factors used for 
quantitation of exposure are conservative and reflect worst-case or upper-bound 
assumptions on the exposure. 

4.6.3 Uncertainty Associated with Toxicity Assessment 
Uncertainties associated with the noncarcinogenic toxicity factors are included in 
Appendix C, Tables 5.1and5.2. The uncertainty associated with CSFs is mostly associated 
with the low dose extrapolation where carcinogenicity at low doses is assumed to be 
straight line responses. This is a conservative assumption, which introduces a high 
uncertainty into slope factors that are from this extrapolated area of the dose-response 
curve. However, most of the experimental studies indicate existence of a threshold for 
carcinogenicity. 

Carcinogenic slope factors developed by the USEPA represent upper bound estimates. Any 
carcinogenic risks generated in this assessment should be regarded as an upper bound 
estimate on the potential carcinogenic risks rather than an accurate representation of 
carcinogenic risk. The true carcinogenic risk is likely to be less than the predicted value. 

Additional uncertainty is in the prediction of relative sensitivities of different species of 
animals and the applicability of animal data to humans. 

Use of provisional toxicity factors increases the degree of uncertainty associated with the 
risk assessment. A provisional RID for iron was used in this assessment. Iron is an essential 
human nutrient, which complicates the derivation of an RID (USEPA, January 1999). The 
future child resident was the only receptor that had an estimated HQ above 1 from exposure 
to iron. However, the estimated RME intake of iron via incidental ingestion of soil (0.33 
mg/kg-day; Appendix C, Table 7.2) is below the recommended dietary allowance (RDA) 
range for children ages 6 months to 10 years (0.36 -1.11 mg/kg-day) (USEPA, January 
1999). Therefore, exposure to iron in soil by child residents should not be considered a 
health concern. 

Although the oral RID for manganese is not provisional (that is, the RID has been approved 
by a USEPA workgroup), the derivation of toxicity factors for essential nutrients is 
complicated and therefore warrants further discussion. Manganese is an essential human 
nutrient responsible for activating several enzymes (USEPA, September 2003). Exposure to 
manganese in subsurface soil resulted in HQs above 0.5 for several receptors. However, the 
National Research Council has determined an "estimated safe and adequate daily dietary 
intake" (ESADDI) of manganese to be 2 to 5 mg/ day for adults (USEPA, September 2003). 
This would correlate to 0.029 mg/kg-day to 0.071 mg/kg-day for a 70 kg adult. The range of 
the ESADDI includes an "extra margin of safety" from the level of 10 mg/day (0.14 mg/kg-
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day for a 70 kg adult), which the NRC considered to be safe for an occasional intake 
(USEPA, September 2003). The estimated intakes for receptors typically were within these 
ESADDI doses. 

4.6.4 Uncertainty in Risk Characterization 
The uncertainties identified in each component of risk assessment ultimately contribute to 
uncertainty in risk characterization. The addition of risks and His across pathways and 
constituents contributes to uncertainty based on the interaction of constituents such as 
additivity, synergism, potentiation, susceptibility of exposed receptors, etc. 

Two essential nutrients, iron and manganese, were identified as the primary contributors to 
noncarcinogenic hazard for two receptors (child resident - iron and manganese, and 
construction worker - iron) evaluated in the risk assessment. However, the receptor-specific 
intakes were consistent with established safe or recommended daily doses. Therefore the 
RME risk characterization for these constituents should be reviewed in conjunction with 
important toxicological information regarding daily intakes estimated to prevent conditions 
related to deficiencies of these constituents. 

4. 7 Human Health Risk Assessment Conclusions 
This baseline risk assessment was conducted to evaluate the potential human-health risks 
associated with exposure to site-related: 

• surface soil and combined surface and subsurface soil 

Potential risks were calculated for current/ future industrial worker and current/ future 
adolescent trespasser/ visitor exposure to surface soil. In addition, potential risks were 
calculated for future adult resident, future child resident, future lifetime resident, future 
construction worker, and future adolescent trespasser/visitor to combined surface and 
subsurface soil. Tables 4-4 and 4-5 summarize the risks and hazards across media for the 
RME and CT scenarios, respectively. The risks calculated for current site use (industrial 
worker and adolescent trespasser/visitor exposed to surface soil) were all within USEPA 
target levels. 

The following receptors had total RME noncarcinogenic hazards or carcinogenic risks that 
exceeded USEP A's target levels: 

• Future child resident, exposure to combined surface and subsurface soil 
• Future construction worker, exposure to combined surface and subsurface soil 

Future exposure to combined surface and subsurface soil by a child resident may result in a 
noncarcinogenic hazard above USEPA' s target hazard index of one primarily due to 
ingestion of iron and manganese. The CT noncarcinogenic hazard is below USEP A's target 
HI. The RME noncarcinogenic hazard for the construction worker is slightly above USEP A's 
target HI primarily due to the ingestion of iron. None of the individual constituents 
contribute hazards above EPA's target level alone. The CT noncarcinogenic hazard is below 
USEP A's target HI. Noncarcinogenic and carcinogenic risks associated with exposure to the 
combined surface and subsurface soil by all other potential future receptors are below or 
within USEPA's target levels. 
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The primary contributors to the noncarcinogenic hazard for the combined soil (surface and 
subsurface soil) at Site 10 are: 

• 
• 

iron 
manganese 

Although the hazards are associated with naturally occurring constituents, the 
concentrations of iron and manganese detected in Site 10 subsurface soil are greater than the 
concentrations of these constituents in the background data (see Section 3.3). 

Both of the contributors to the noncarcinogenic hazard are metals. Iron is an essential 
human nutrient, which complicates the derivation of an RID (USEPA, January 1999). The 
future child resident had an estimated HQ from exposure to iron above 1. However, the 
estimated RME intake of iron via incidental ingestion of soil (0.39 mg/kg-day; Appendix C, 
Table 7.6) is within the RDA range for children ages 6 months to 10 years (0.36to1.11 
mg/kg-day) (RDA,2003). Therefore, exposure to iron in soil by child residents should not be 
considered a health concern. The estimated RME intake of iron via incidental ingestion of 
soil (0.16 mg/kg-day; Appendix C, Table 7.7) is within the RDA range for male adults ages 
11 years to 51 +years (0.130 to .266 mg/kg-day) and for female adults ages 11 years to 51 + 
years (0.154 to 0.326 mg/kg-day) (RDA, 2003). Therefore, exposure to iron in soil by adult 
construction workers should not be considered a health concern. 

Manganese is also an essential human nutrient responsible for activating several enzymes 
(IRIS, 2003). Exposure to manganese in the combined soil resulted in HQs above 1 for the 
future child resident. However, the National Research Council has determined an ESADDI 
of manganese to be 2 to 5 mg/ day for adults (IRIS, 2003). This would correlate to 0.029 
mg/kg-day to 0.071 mg/kg-day for a 70 kg adult. The range of the ESADDI includes an 
"extra margin of safety" from the level of 10 mg/day (0.14 mg/kg-day for a 70 kg adult), 
which the NRC considered to be safe for an occasional intake (IRIS, 2003). The estimated 
intakes for receptors (child resident) were within these ESADDI doses. Therefore, exposure 
to manganese in soil by child and adult residents should not be considered a health concern. 

The results of the human health risk assessment for Site 10 soil, and the previous discussions, 
indicate no further action is necessary for Site 10 soil to protect potential human receptors. 
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Date of 
Medium Sampling 

Surface Soil 
Site 10 06107100 

06107100 
06107100 
06107100 
06107100 
06107100 
06107100 

10/28/1995 
Soil* 
Site 10 06107100 
Surface Soil 06107100 

06107100 
06107100 
06107100 
06107100 
06107100 

10/28/1995 

Site 10 06107100 
Subsurface Soil 06107100 

06107100 
06107100 
06107100 
06107100 
07/21/92 
11/15/94 

1 Duplicate of sample AS10-SS03-(0-0.5) 

Soil" - Surface and subsurface soil combined. 

Sample 
Location 

AS10-SB01 
AS10-SB02 
AS10-SB03 

AS10-SB03 
AS10-SB04 
AS10-SB05 
AS10-SB06 

PWA-29S/2/29/7 

AS10-SB01 
AS10-SB02 
AS10-SB03 

AS10-SB03 
AS10-SB04 
AS10-SB05 
AS10-SB06 

PWA-29S/2/29/7 

AS10-SB01 
AS10-SB02 
AS10-SB03 
AS10-SB04 
AS10-SB05 
AS10-SB06 
PWA-13/14 
PWA-13/14 

Table 4-1 
Summary of Data Quantitatively Used in Risk Assessment 

Site 10 - Former TCE Still at Building 157 
Risk Assessment and Feasibility Study for Site 10 Soil 

Allegany Ballistics Laboratory, Rocket Center, West Virginia 

Sample Parameters 

AS 1 O-SS01-(0-0.5) voes, Total Metals 
AS 1 O-SS02-(0-0.5) voes, Total Metals 
AS1 O-SS03-(0-0.5) voes, Total Metals 

AS 1O-SS03P-(0-0.5)1 voes 
AS 1 O-SS04-(0-0 .5) voes, Total Metals 
AS 1 O-SS05-(0-0.5) voes, Total Metals 
AS 1 O-SS06-(0-0.5) voes, Total Metals 

HeS-PWA-29S voes (select\, SVOes, EXPLO (select\, Total Metals 

AS 1 O-SS01-(0-0.5) voes, Total Metals 
AS 1 O-SS02-(0-0.5) voes, Total Metals 
AS 1 O-SS03-(0-0.5) voes, Total Metals 

AS10-SS03P-(0-0.5)1 voes 
AS10-SS04-(0-0.5) voes, Total Metals 
AS 1 O-SS05-(0-0.5) voes, Total Metals 
AS 1 O-SS06-(0-0.5) voes, Total Metals 

HeS-PWA-29S voes (select), SVOes, EXPLO (select), Total Metals 

AS10-SB01-(2-4) voes, Total Metals 
AS 1 O-SB02-(2-4) voes, Total Metals 
AS1 O-SB03-(2-4) voes, Total Metals 
AS 1 O-SB04-(2-4) voes, Total Metals 
AS1 O-SB05-(2-4) voes, Total Metals 
AS1 O-SB06-(2-4) voes, Total Metals 

HeS-PWA-13 voes 
HeS-PWA-29 1,2,4-Trichlorobenzene, (1,2-, 1,3-, 1,4-)Dichlorobenzene, SVOes, EXPLO (select), Total Metals 
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Table4-2 

Summary of Chemicals of Potential Concern for the HHRA 
Site 10 - Former TCR Still at Building 157 

Risk Assessment and Feasibility Study for Site 10 Soil 
Allegany Ballistics Laboratory, Rocket Center, West Virginia 

Surface Soil Soil* 
Ingestion, Dermal, and Inhalation Ingestion. Dermal, and Inhalation 
of Airborne Particulates of Airborne Particulates 

~uminum Aluminum 

f\rsenic Arsenic 

Iron Iron 

Manganese Manganese 

• Surface and subsurface soil combined. 
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Table 4-3 
Exposure Pathways 

Site 10 • Former TCE Still at Building 157 
Risk Assessment and Feasibility Study for Site 10 Soil 

Alleaanv Ballistics Laborato1 v. Rocket Center West Virainia 
Media Exposure Current/Future Future 

Route Industrial TrespasserNisitor TrespasserMsitor Construction Resident 
Worker Adolescent Adolescent Worker Adult Child 

Surface Soil (Site 10) Ingestion x x 
Dermal x x 
Inhalation x x 

Soil• (Site 10) 

Ingestion x x x x 
Dermal x x x x 
Inhalation x x x x 

X Quantitative evaluation. 

• Surface and subsurface soil combined. 
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Table4-4 
Summary of RME Cancer Risks and Hazard Indices 

Site 10 - Former TCE Still at Building 157 
Risk Assessment and Feasibility Study for Site 10 Soil 

Allegany Ballistics Laboratory, Rocket Center, West Virginia 

Chemicals with Chemlcals with Cancer Chemicals with Cancer 

Receotor Media Exposure Route Cancer Risk Cancer Risks >10 .. Risks >10·• and <10 .. Risks >10-e and <10"5 Hazard Index Chemlcals with H1>1 
Current/Future Surface Soil - lnaestion 3.7E-06 Arsenic 0.2 
Industrial Worker Site 10 Dermal Contact 9.4E-07 0.2 

Inhalation 3.3E-09 0.007 
Total 4.6E-06 0.3 

All Media Total 4.6E-06 0.3 

Current/Future Surface Soil - lnaestion 3.8E-07 0.05 
Adolescent Site 10 Dermal Contact 8.4E-08 0.04 
TrespasserNisitor Inhalation 4.3E-11 0.0003 

Total 4.6E-07 0.09 

All Media Total 4.6E-07 0.09 

Future Adult Resident Soil* - lnaeslion NA 0.3 
Site 10 Dermal Contact NA 0.1 

Inhalation NA 0.02 
Total NA 0.4 

All Media Total NA 0.4 

Future Child Resident Soil* - lnaestion NA 2.5 Iron 
Site 10 Dermal Contact NA 0.6 

Inhalation NA 0.06 
Total NA 3.2 Iron, Manganese 

All Media Total NA 3.2 

Future Child/Adult Soil* - lnaestion 2.2E-05 Arsenic NA 
Resident Site 10 Dermal Contact 1.7E-06 Arsenic NA 

Inhalation 1.8E-08 NA 
Total 2.3E-05 NA 

All Media Total 2.3E-05 NA 
Future Construction Soil* - lnaestion 9.9E-07 1.0 
Worker Site 10 Dermal Contact 2.0E-08 O.Q7 

Inhalation 4.1E-10 0.02 
Total 1.0E-06 1.1 

All Media Total 1.0E-06 1.1 

Future Adolescent Soil* - lnaestion 5.3E-07 0.06 
TrespasserNisitor Site 10 Dermal Contact 1.2E-07 0.05 

Inhalation 6.0E-11 0.001 
Total 6.5E-07 0.1 

All Media Total 6.5E-07 0.1 

• Surface and subsurface sOll combined. 

Page 1of1 



Table4-5 
Summary of CT Cancer Risks and Hazard Indices 

Site 10 - Former TCE Still at Building 157 
Risk Assessment and Feasibility Study for Site 10 Soil 

Allegany Ballistics Laboratory, Rocket Center, West Virginia 

Chemicals with Chemicals with Cancer Chemicals with Cancer 

Receptor Media Exposure Route Cancer Risk Cancer Risks >10 .. Risks >10"5 and <10 .. Risks >10 .. and <10·• Hazard Index Chemicals with H1>1 
Future Child Resident Soil" - lnaestion NA 0.3 

S~e 10 Dermal Contact NA 0.1 
Inhalation NA NA 
Total NA 0.4 

All Media Total NA 0.4 
Future Construction Soil" - lnaeslion NA 0.9 
Worker Site 10 Dermal Contact NA 0.02 

Inhalation NA NA 
Total NA 0.9 

All Media Total NA 0.9 
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..__ ______ _. , Groundwater ~ 

• Current scenarios are for exposure to surface soil, future scenarios are for exposure to combined surface and subsurface soil. 
- Risk associated with groundwater are addressed In the Site 10 groundwater ROD and are not evaluated In this risk assessment. 
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Exposure 

Routes 

Inhalation of 
Volatile and 
Particulate 
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Inhalation of 
Volatile and 
Particulate 
Emissions 

Ingestion, 
Dermal 

Absorption 

Ingestion, 
Dermal 

Absorption 
Inhalation 

Primary 
Receptor 

Current/Future Industrial Worker 
Future Construction Worker 

Future Resident 
Current/Future Tres sserNlsltor 

Current/Future Industrial Worker 
Future Construction Worker 

Future Resident 
Current/Future Tres sserNlsltor 

Current/Future Industrial Worker 
Current/Future TrespasserNlsltor 

Future Construction Worker 
Curent/Future Resident 

Future Resident 
Future Construction Worker 

Figure 4-1 
Conceptual Site Model for Potential Human Exposures 

Sile 10 - Fonner TCE Still at Building 157 
Allegany Ballistics Laboratory, Rocket Center, West Virgnina 



SECTIONS 

Ecological Risk Assessment 

This section contains a screening ecological risk assessment (Steps 1 and 2 of the ecological 
risk assessment process) and the first step (Step 3) of a baseline ecological risk assessment 
for Site 10 (former TCE still at Building 157) at ABL in Rocket Center, West Virginia. The 
location of Site 10 is shown in Figure 2-1. 

5.1 Introduction 
This ecological risk assessment was conducted in accordance with the Navy Policy for 
Conducting Ecological Risk Assessments (Chief of Naval Operations [CNO], 1999), the Navy 
guidance for implementing the CNO ERA policy (NA VFAC, February 2001), and the Navy/ 
Tier II ERA approach developed for USEPA, Region 3. The CNO ERA policy and guidance, 
which describe a process consisting of eight steps organized into three tiers, are 
conceptually similar to the eight-step ERA process outlined in USEPA ERA guidance for the 
Superfund program (USEPA, 1997a). The major differences between the Navy ERA policy/ 
guidance and the USEPA ERA guidance are: (1) the Navy policy and guidance provide 
clearly defined criteria for exiting the ERA process at specific points, (2) the Navy policy and 
guidance divide Step 3 (the first step of the baseline ERA) into two distinct sub-steps (Steps 
3A and 3B), with a potential exit point after Step 3A, and (3) the Navy policy and guidance 
incorporate risk management considerations throughout all tiers of the ERA process. 

Steps 1 and 2 of the ERA process constitute the screening ERA (SERA), which is conducted 
using intentionally conservative assumptions. If complete exposure pathways exist at a site 
and the results of the SERA indicate that risks are possible, the site normally continues on to 
Step 3, the first step in the baseline ERA (BERA). As indicated above, Step 3 is divided into 
two distinct sub-steps in Navy ERA guidance. 

Step 3 of the USEPA ERA guidance consists of the following activities (USEPA, 1997a): 

1. Refinement of the preliminary COPCs from the SERA. 

2. Further characterizing the potential ecological effects of contaminants. 

3. Refining information on contaminant fate and transport, complete exposure pathways, 
and receptors potentially at risk. 

4. Selecting assessment endpoints. 

5. Refining the conceptual model and risk hypotheses from the SERA. 

Step 3A of the Navy policy/ guidance (refinement of conservative exposure assumptions) 
corresponds to the first activity listed above for the USEPA ERA guidance. In Step 3A, a 
refined evaluation of exposure estimates is conducted using more realistic assumptions and 
additional methodologies relative to those used in the SERA, which is intended to be a very 
conservative assessment. Examples of more realistic exposure assumptions include using 
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central tendency (e.g., arithmetic mean) estimates (rather than maximums) for media 
concentrations, bioaccumulation factors, and exposure parameters. Examples of additional 
methodologies include consideration of background concentrations, detection frequency, 
and bioavailability (CNO, 1999; NAVFAC, 2001). 

If risk estimates (and their associated uncertainty) are acceptable following Step 3A, the site 
will meet the conditions of the exit criterion specified in the Navy guidance. This possible 
exit point is not present in the USEPA ERA guidance. If the Step 3A evaluation does not 
support an acceptable risk determination, the site continues to Step 3B. 

Step 3B of the Navy policy/ guidance (problem formulation) corresponds conceptually to 
the last four activities listed above for the USEPA ERA guidance. In Step 3B, the preliminary 
conceptual model presented in the SERA is refined based on the results of the Step 3A 
evaluation to develop a revised list of key receptors, complete and significant exposure 
pathways, COPCs, assessment endpoints, measurement endpoints, and risk hypotheses. 
Based upon the revised conceptual model, the lines of evidence to be used in characterizing 
risk are determined. Agreement on the revised conceptual model, COPCs, exposure 
pathways, endpoints, and risk hypotheses constitutes the Scientific Management Decision 
Point (SMDP) at the end of Step 3 in both Navy and USEPA ERA guidance. 

5.1.1 Objectives 
The objectives of the SERA are to: 

• Determine if potential risks to ecological receptors warrant either: (1) additional 
assessment beyond the conservative screening steps of the ERA process (unacceptable 
ecological risks are possible), or (2) the removal of the site from further ecological 
consideration (no unacceptable ecological risks likely). 

• Identify any data gaps or areas of unacceptable uncertainty that may require the 
collection of additional data to support ERA evaluations beyond the screening level. 

If the site is not screened out in the SERA, the evaluation continues to Step 3. The general 
objectives of the Step 3 ERA are to: 

• Refine the risk estimates from the SERA to determine if risks to ecological receptors from 
site-related constituents are likely to occur based on realistic exposure scenarios. 

• Focus subsequent data collection activities if potential risks are indicated, uncertainties 
are unacceptably high, and/ or data gaps are identified. 

At the conclusion of Step 3, there are three possible decision points: 

• No further action is warranted. This decision is appropriate if the evaluation indicates 
that sufficient data are available on which to base a conclusion of no unacceptable risk 
within acceptable uncertainty. 

• Further data are required. This decision is appropriate if the evaluation indicates that 
the potential for unacceptable risk exists and additional data to refine these estimates 
(e.g., additional analytical data, measures of bioavailability) are needed. In this case, the 
site continues to Step 4 of the ERA process. 
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• Take remedial action. This decision may be appropriate for circumstances in which the 
potential for unacceptable risks is identified but these potential risks could best be 
addressed through remedial action (e.g., presumptive remedy) rather than additional 
study. 

5.2 Screening Ecological Risk Assessment 
As discussed in Section 5.1, Steps 1 and 2 of the ERA process constitute the SERA, which is 
conducted using intentionally conservative assumptions. The principal components of the 
SERA are problem formulation, exposure estimation, effects evaluation, and risk calculation. 
Each of these components is discussed below. 

5.2.1 Screening Problem Formulation 
Problem formulation establishes the goals, scope, and focus of the ERA. As part of problem 
formulation, the environmental setting of Site 10 is characterized in terms of the habitats 
and biota known or likely to be present. The types and concentrations of constituents that 
are present in ecologically relevant media are also described. A preliminary conceptual 
model is developed for Site 10 that describes potential sources, potential transport 
pathways, potential exposure pathways and routes, and potential receptors. Assessment 
endpoints, measurement endpoints, and risk hypotheses are then selected to evaluate those 
receptors for which complete and potentially significant exposure pathways are likely to 
exist. The fate, transport, and toxicological properties of the constituents present at Site 10, 
particularly the potential for bioaccumulation, are also considered during this process. 

5.2.1.1 Site Description and History 
A brief description of the site can be found in Section 2 and the documents referenced 
therein. Available habitats and biota at Site 10 are summarized below. 

Habitats and Biota. There are no wetland or aquatic habitats located on or near Site 10. The 
terrestrial portion of Site 10 consists of a periodically mowed open field containing grasses 
and other herbaceous plants immediately adjacent to Building 157 (Figure 2-2; the shaded 
areas on this figure indicates the alluvial and bedrock groundwater plumes). There are no 
areas of bare soil present. The quality of the available habitat is very low due to the mowing, 
the homogeneity of the vegetative community, and the developed nature of the surrounding 
landscape. The site is accessible to wildlife species and may be used by species such as 
white-tailed deer (Odocoileus virginianus), woodchuck (Marmota monax), eastern cottontail 
rabbit (Sylvilagus floridana), and a variety of songbirds. Small mammal species, such as voles, 
and soil invertebrates may occur at Site 10 on a more regular basis. 

The North Branch Potomac River is located about 2,000 feet north-northeast of Site 10. The 
site is relatively flat and there are no surface water conveyances (such as drainage ditches) 
in the former location of the TCE still. The nearest drainage ditch is approximately 100 feet 
north of the site on the other side of Building 157 (Figure 2-2). The underground portion of 
the facility's storm sewer system passes south of Building 157 (Figure 3-1) but there appear 
to be no access points (e.g., catch basins) to this system on or near the site. Groundwater 
flow at the site is northeast at an average velocity of 5 feet per year (CH2M HILL, 1996). 
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5.2.1.2 Summary of Available Analytical Data 
One surface soil sample was collected in November 1994 as part of the Phase II Remedial 
Investigation (CH2M HILL, 1996) and six surface soil samples were collected in June 2000 as 
part of a supplemental sampling event for risk assessment purposes. All surface soil 
samples were taken at a depth of 0 to 6 inches from close proximity to the former TCE still. 

A statistical summary of the surface soil data used in the ERA are presented in Table 5-1. 
Sampling locations are shown on Figure 3-1. The raw analytical data are provided in 
Appendix A. 

5.2.1.3 Preliminary Conceptual Model 
Information on the habitat features at the site and on the fate and transport of the 
constituents detected at the site were used to build the preliminary conceptual model 
(Figure 5-1). Key components of the preliminary conceptual model include the identification 
of potential source areas, transport pathways, exposure media, potential exposure routes, 
and potential receptor groups. 

Source Areas. The source area at Site 10 is the former TCE still near Building 157 (Figure 2-
2). 

Transport Pathways and Exposure Media. A transport pathway describes the mechanisms 
whereby constituents may be transported from a source of contamination to ecologically 
relevant media. These transport pathways are shown on Figure 5-1 for Site 10 soil. Potential 
complete contaminant transport pathways that may exist at Site 10 are: 

• Uptake by biota from surface soil and trophic transfer to upper trophic level receptors 
via the food web. 

Exposure Pathways and Routes. An exposure pathway links a source of contamination with 
one or more receptors through exposure via one or more media and exposure routes. 
Exposure, and thus potential risk, can only occur if complete exposure pathways exist. 
Figure 5-1 shows the potentially complete exposure pathways to ecological receptors at Site 
10. 

Potentially complete exposure pathways to terrestrial receptors utilizing Site 10 (grassy 
area) do exist but are likely to be limited. The site, located in a developed area close to 
Building 157, is very small and has low habitat quality and diversity, consisting entirely of 
periodically mowed grass and other herbaceous plants. 

There are currently no complete pathways to aquatic receptors. The current limit of the TCE 
groundwater plume (depicted on Figure 3-1) is approximately 2,000 feet from the North 
Branch Potomac River, traveling at an average velocity of 5 feet per year (CH2M HILL, 
1996) under natural conditions. In addition, the existing groundwater plume is being 
contained, extracted, and treated via a network of alluvial and bedrock extraction wells. 

An exposure route describes the specific mechanism(s) by which a receptor is exposed to a 
constituent present in an environmental medium. Terrestrial plants may be exposed 
through their root surfaces during water and nutrient uptake to constituents present in 
surface soils. Animals may be exposed to constituents through: (1) direct inhalation of 
gaseous constituents or of constituents adhered to particulate matter; (2) incidental ingestion 
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of contaminated soil during feeding activities; (3) the ingestion of contaminated plant 
and/ or animal tissues for constituents that have entered food webs; and/ or (4) dermal 
contact with contaminated soil. These routes, where applicable to Site 10, are depicted on 
Figure 5-1. 

Based on the general fate properties (e.g., relatively high adsorption to solids) of the 
constituents commonly present on Site 10 (mostly metals) and the protection offered by hair 
or feathers, dermal and inhalation exposures for upper trophic level receptor species are not 
considered significant relative to ingestion exposures and are therefore not evaluated in the 
ERA. Upper trophic-level receptors considered in the ERA would not likely be exposed to 
significant airborne sources of constituents because the site is vegetated and little wind 
erosion of the soils would be expected. Furthermore, the primary constituents present on the 
site (metals) typically adsorb to soil suggesting the potential for volatilization and thus 
exposure via inhalation is limited. Incidental ingestion of soil during feeding, preening, or 
grooming activities is, however, considered in the risk estimates. Direct contact is 
considered for lower trophic level receptors (e.g., invertebrates). Drinking water exposures 
are not considered because there is no permanent source of fresh water to ecological 
receptors at Site 10. 

Receptors. Because of the complexity of natural systems, it is generally not possible to 
directly assess the potential impacts to all ecological receptors present at a site. Therefore, 
specific receptor species or species groups (e.g., red fox) are often selected as surrogates to 
evaluate potential risks to larger portions of the ecological community (guilds; e.g., 
carnivorous mammals) used to represent the assessment endpoints (e.g., survival and 
reproduction of carnivorous mammals). Selection criteria typically include those species 
that: 

• Are known to occur, or are likely to occur, at the site. 

• Have a particular ecological, economic, or aesthetic value. 

• Are representative of taxonomic groups, life history traits, and/ or trophic levels in the 
habitats present at the site for which complete exposure pathways are likely to exist. 

• Can, because of toxicological sensitivity or potential exposure magnitude, be expected to 
represent potentially sensitive populations at the site. 

The following upper trophic level receptor species have been chosen for exposure modeling 
based on the criteria listed above: 

• Meadow vole (Microtus pennsylvanicus) - terrestrial mammalian herbivore. 

• Short-tailed shrew (Blarina brevicauda) - terrestrial mammalian insectivore. 

• Red fox (Vulpes vulpes) - terrestrial mammalian carnivore. 

• American robin (Turdus migratorius) - terrestrial avian omnivore. 

• American kestrel (Falco sparverius) - terrestrial avian carnivore. 

Upper trophic level receptor species quantitatively evaluated in the ERA were limited to 
birds and mammals, the taxonomic groups with the most available information regarding 
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exposure and toxicological effects. Because of the limited amount of toxicological data 
available for reptiles and amphibians, exposures via the food web for these taxonomic 
groups were evaluated using bird and mammal receptor species as surrogates. 

Lower trophic level receptor species were evaluated in the ERA based on those taxonomic 
groupings for which screening values have been developed; these groupings and screening 
values are typically used in most ERAs. As such, specific species of terrestrial plants or soil 
invertebrates (earthworms are the standard surrogate) were not chosen as receptors; 
terrestrial organisms were evaluated on a community level via a comparison of surface soil 
concentrations to surface soil screening values developed specifically for these groups. 

Endpoints and Risk Hypotheses. The conclusion of the screening problem formulation 
includes the selection of ecological endpoints and risk hypotheses, which are based on the 
preliminary conceptual model. Two types of endpoints, assessment endpoints and 
measurement endpoints, are defined as part of the ERA process (USEPA, 1997a). An 
assessment endpoint is an explicit expression of the environmental component or value that 
is to be protected. A measurement endpoint is a measurable ecological characteristic that is 
related to the component or value chosen as the assessment endpoint. The considerations 
for selecting assessment and measurement endpoints are summarized in USEPA (1997a) 
and discussed in detail in Suter (1989, 1990, 1993). Risk hypotheses are testable hypotheses 
about the relationship among the assessment endpoints and their predicted responses when 
exposed to contaminants. 

Endpoints define ecological attributes that are to be protected (assessment endpoints) and 
measurable characteristics of those attributes (measurement endpoints) that can be used to 
gauge the degree of impact that has or may occur. Assessment endpoints most often relate 
to attributes of biological populations or communities, and are intended to focus the risk 
assessment on particular components of the ecosystem that could be adversely affected by 
constituents attributable to the site (USEPA, 1997a). Assessment endpoints contain an entity 
(e.g., red fox population) and an attribute of that entity (e.g., survival rate). Individual 
assessment endpoints usually encompass a group of species or populations (the receptor) 
with some common characteristic, such as specific exposure route or contaminant 
sensitivity, with the receptor then used to represent the assessment endpoint in the risk 
evaluation. 

Assessment and measurement endpoints may involve ecological components from any level 
of biological organization, from individual organisms to the ecosystem itself. Effects on 
individual organisms are important for some receptors, such as rare and endangered 
species; population- and community-level effects are typically more relevant to ecosystems. 
Population- and community-level effects are usually difficult to evaluate directly without 
long-term and extensive study. However, measurement endpoint evaluations at the 
individual level, such as an evaluation of the effects of constituent exposure on 
reproduction, can be used to predict effects on an assessment endpoint at the population or 
community level. 

Table 5-2 shows the preliminary assessment endpoints, risk hypotheses, and measurement 
endpoints used in the screening portion (Steps 1 and 2) of the ERA. Table 5-2 also shows the 
receptors associated with each endpoint. 
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5.2.2 Screening Exposure Estimation 
Maximum concentrations in surface soil were used in the screening portion of the ERA to 
conservatively estimate potential constituent exposures for the ecological receptors selected 
to represent the assessment endpoints at Site 10. Food web exposures for upper trophic level 
receptor species were determined by estimating the constituent-specific concentrations in 
each dietary component using uptake and food web models. Incidental ingestion of soil was 
also included when calculating the total level of exposure. Maximum surface soil 
concentrations were used in all screening food web calculations to provide a conservative 
assessment. 

For conservatism, the maximum reporting limit for constituents that were analyzed for but 
not detected was also compared to medium-specific screening values and (where 
applicable) used for food web exposure modeling. This was done to determine if detection 
limits were less than or equal to constituent concentrations at which potential adverse 
effects to ecological receptors may occur. 

5.2.2.1 Selection Criteria for Analytical Data 
Available analytical data were selected for use in the ERA based on the following: 

• Data must have been validated by a qualified data validator using acceptable data 
validation methods. Data with rejected (R) values were not used in the risk assessment. 
Unqualified data and data qualified as J, L, or K were treated as detected. Data qualified 
as U or B were treated as non-detected. 

• For samples with duplicate analyses, the higher of the two concentrations was used 
when both values were detects or when both values were non-detects. In cases where 
one result was a detection and the other a non-detect, the detected value was used in the 
assessment. 

• For soil, samples collected from depths of 0 to 6 inches were used because this depth 
range represents the most realistic potential exposures for most of the ecological 
receptors evaluated in terrestrial habitats. 

5.2.2.2 Exposure Estimation 
Upper trophic level receptor exposures to constituents in surface soil were determined by 
estimating the concentration of each constituent in each relevant dietary component. 
Incidental ingestion of soil was included when calculating the total exposure. Exposure via 
drinking water was not included because Site 10 lacks a permanent fresh water drinking 
source for ecological receptors. 

Soil-associated constituents with the potential to bioaccumulate were evaluated for 
exposures via food webs. This list of bioaccumulating constituents is provided in Table 5-3 
and is based on the list provided in Table 4-2 of USEPA Bioaccumulation Testing and 
Interpretation for the purpose of sediment quality Assessment (2000). 

Dietary items for which tissue concentrations were modeled were terrestrial plants, soil 
invertebrates, and small mammals. The methodologies used for these tissue calculations are 
outlined below. For the screening portion of the ERA, the uptake of constituents from the 
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abiotic media into these food items was based on conservative (e.g., maximum or 90th 
percentile) bioconcentration factors (BCFs) or bioaccumulation factors (BAFs) from the 
literature. Default factors of 1.0 were used only where data were unavailable for a 
constituent in the literature. 

Screening Exposure Point Concentrations. Maximum surface soil concentrations were used 
as exposure point concentrations for exposure estimation and food web modeling in the 
screening portion of the ERA. Exposure point concentrations (concentrations in plant, soil 
invertebrate, and small mammal prey items) for terrestrial predators are estimated using 
bioaccumulation models and maximum measured media concentrations. The methodology 
and models used to derive these estimates are described below. 

Terrestrial Plants. Tissue concentrations in the aboveground vegetative portion of terrestrial 
plants were estimated by multiplying the maximum surface soil concentration for each 
constituent by constituent-specific soil-to-plant BCFs obtained from the literature. The BCF 
values used were based on root uptake from soil and on the ratio between dry-weight soil 
and dry-weight plant tissue. Literature values based on the ratio between dry-weight soil 
and wet-weight plant tissue were converted to a dry-weight basis by dividing the wet
weight BCF by the estimated solids content for plants (15 percent [0.15]; Sample et al. 1997). 

For metals without literature based BCFs, a soil-to-plant BCF of 1.0 was assumed. For 
organic constituents without literature based BCFs, soil-to-plant BCFs were estimated using 
the algorithm provided in Travis and Arms (1988): 

where: Bv 
Kow 

log Bv = 1.588 - (0.578) (log Kow) 

Soil-to-plant BCF (unitless; dry-weight basis) 
Octanol-water partitioning coefficient (unitless) 

The log Kow values used in the calculations were obtained mostly from USEPA (1995b, 1996) 
and are listed in Table 5-3. The soil-to-plant BCFs used in the screening portion of the ERA 
are shown in Table 5-4. 

Earthworms. Tissue concentrations in soil invertebrates (earthworms) were estimated by 
multiplying the maximum surface soil concentration for each constituent by constituent
specific BCFs or BAFs obtained from the literature. BCFs are calculated by dividing the 
concentration of a constituent in the tissues of an organism by the concentration of that same 
constituent in the surrounding environmental medium (in this case, soil) without 
accounting for uptake via the diet. BAFs consider both direct exposure to soil and exposure 
via the diet. Because earthworms consume soil, BAFs are more appropriate values and are 
used in the food web models when available. BAFs based on depurated analyses (soil was 
purged from the gut of the earthworm prior to analysis) are given preference over 
undepurated analyses when selecting BAF values because direct ingestion of soil is 
accounted for separately in the food web model. 

The BCF/BAF values used were based on the ratio between dry-weight soil and dry-weight 
earthworm tissue. Literature values based on the ratio between dry-weight soil and wet
weight earthworm tissue were converted to a dry-weight basis by dividing the wet-weight 
BCF/BAF by the estimated solids content for earthworms (16 percent [0.16]; USEPA, 1993). 
For constituents without available measured BAFs or BCFs, an earthworm BAF of 1.0 was 
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assumed. The soil-to-earthworm BCFs/BAFs used in the screening portion of the ERA are 
shown in Table 5-4. 

Small Mammals. Whole-body tissue concentrations in small mammals (shrews, voles, 
and/ or mice) were estimated using one of two methodologies. For constituents with 
literature-based soil-to-small mammal BAFs, the small mammal tissue concentration was 
calculated by multiplying the measured or estimated surface soil concentration for each 
constituent by a constituent-specific soil-to-small mammal BAF obtained from the literature. 
The BAF values used were based on the ratio between dry-weight soil and whole-body dry
weight tissue. Literature values based on the ratio between dry-weight soil and wet-weight 
tissue were converted to a dry-weight basis by dividing the wet-weight BAF by the 
estimated solids content for small mammals (32 percent [0.32]; USEPA, 1993). BAFs for 
shrews are those reported in Sample et al. (1998b) for insectivores (or for general small 
mammals if insectivore values were unavailable), for voles are those reported for 
herbivores, and for mice are those reported for omnivores. The soil-to-small mammal BAFs 
are shown in Table 5-5. 

For constituents without soil-to-small mammal BAF values, an alternate approach was used 
to estimate whole-body tissue concentrations. Because most constituent exposure for these 
small mammals is via the diet, it was assumed that the concentration of each constituent in 
the small mammal's tissues is equal to the constituent concentration in its diet; that is, a diet 
to whole-body BAF (wet-weight basis) of 1.0 was assumed. The use of a diet to whole-body 
BAF of 1.0 is likely to result in a conservative estimate of concentrations for constituents that 
are not known to biomagnify in terrestrial food webs (e.g., PAHs) based on reported 
literature values for constituents that are known to biomagnify in food webs. For example, a 
maximum BAF (wet weight) value of 1.0 was reported by Simmons and McKee (1992) for 
PCBs based on laboratory studies with white-footed mice. Menzie et al. (1992) reported BAF 
values (wet-weight) for DDT of 0.3 for voles and 0.2 for short-tailed shrews. Reported BAF 
(wet-weight) values for dioxin were only slightly above one (1.4) for the deer mouse 
(USEPA, 1990). Resulting tissue concentrations (wet-weight) were converted to a dry-weight 
basis using an estimated solids content of 32 percent (see above). 

Dietary Intakes. Dietary intakes for each receptor species were calculated using the following 
formula (modified from USEPA [1993]): 

DI = _[[L---'-;(F_'L_R)_(F_C_x,_·) (_P_'DF_; _)] _+ [_(F_1R_)_( S_C_x )_(P_'D_S_) ]_+_[(W:_'L_R_)(_WC_x_) ]] 
x BW 

where: Dix 

FIR 
FCxi 
PDE 
SC 
PDS 
WIR 
WC 
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Dietary intake for constituent x (mg constituent/kg body 
weight/ day) 
Food ingestion rate (kg/ day, dry-weight) 
Concentration of constituent x in food item i (mg/kg, dry-weight) 
Proportion of diet composed of food item i (dry-weight basis) 
Concentration of constituent x in soil/sediment (mg/kg, dry-weight) 
Proportion of diet composed of soil/sediment (dry-weight basis) 
Water ingestion rate (L/day) 
Concentration of constituent x in water (mg/L) 
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BW Body weight (kg, wet weight) 

Receptor-specific values used as inputs to this equation for the screening portion of the ERA 
are provided in Table 5-6. Consistent with the conservative approach used for a SERA, the 
minimum body weight and maximum food ingestion rate from the scientific literature were 
used for each receptor (the water ingestion rate was set to zero because the site lacks a 
permanent freshwater drinking source for ecological receptors). It was assumed that 
constituents were 100 percent bioavailable to the receptor and it was also assumed that each 
receptor spent 100 percent of its time on the site (i.e., an area use factor [AUF) of 1.0 was 
assumed). 

5.2.3 Screening Effects Evaluation 
The purpose of the screening effects evaluation is to establish constituent exposure levels 
(screening values) that represent conservative thresholds for adverse ecological effects. One 
set of screening values is typically developed for each selected assessment endpoint. Two 
types of screening values, medium-specific and ingestion, were established. 

5.2.3.1 Surface Soil Screening Values 
Surface soil screening values were established at Site 10 because the preliminary conceptual 
model (Figure 5-1) indicated that direct exposure to surface soil was a potentially complete 
pathway. The screening values used in the ERA were based on Region 3 BT AG screening 
values (USEPA, August 1995) and additional screening values available in the literature. 
Where more than one screening value was available for soil (i.e., soil fauna and soil flora), 
the lowest value was selected for use in the screening portion of the ERA. Surface soil 
screening values based on Dutch soil standards for certain organic constituents were 
adjusted based on a total organic carbon (TOC) value of 2 percent. This 2-percent value 
represents the default minimum adjustment value and was used because only one site
specific TOC sample was available (value of 2.8 percent). The screening values used in this 
ERA are summarized in Table 5-7. 

5.2.3.2 Ingestion Screening Values 
Ingestion screening values for dietary exposures were derived for each mammalian and 
avian receptor species and constituent evaluated in the ERA. Toxicological information from 
the literature for wildlife species most closely related to the receptor species was used, 
where available, but was supplemented by laboratory studies of non-wildlife species (e.g., 
laboratory mice) where necessary. The ingestion screening values are expressed as 
milligrams of the constituent per kilogram body weight of the receptor per day (mg/kg-
BW /day). 

Growth and reproduction were emphasized as assessment endpoints because they are the 
most relevant, ecologically, to maintaining viable populations and because they are 
generally the most studied chronic toxicological endpoints for ecological receptors. If several 
chronic toxicity studies were available from the literature, the most appropriate study was 
selected for each receptor species based on study design, study methodology, study 
duration, study endpoint, and test species. NOAELs based on growth and reproduction 
were utilized, where available, as the primary screening values. When chronic NOAEL 
values were unavailable, estimates were extrapolated from chronic LOAELs using a safety 
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factor of 10. Ingestion screening values for mammals and birds are summarized in 
Tables 5-8 and 5-9, respectively. 

5.2.4 Screening Risk Calculation 
The screening risk calculation is the final step in a SERA. In this step, the maximum 
exposure concentrations (abiotic media) or exposure doses (upper trophic level receptor 
species) are compared with the corresponding screening values to derive screening risk 
estimates. The outcome of this step is a list of COPCs for each media-pathway-receptor 
combination evaluated or a conclusion of acceptable risk. 

COPCs are selected using the hazard quotient (HQ) method. HQs are calculated by dividing 
the constituent concentration in the medium being evaluated by the corresponding 
medium-specific screening value or by dividing the exposure dose by the corresponding 
ingestion screening value. Constituents with HQs greater than or equal to one are 
considered COPCs in the SERA. 

HQs exceeding one indicate that the potential for risk exists because the constituent 
concentration or dose (exposure) exceeds the screening value (effect). However, screening 
values and exposure estimates are derived using intentionally conservative assumptions 
such that HQs greater than or equal to one do not necessarily indicate that risks are present 
or impacts are occurring. Rather, it identifies constituent-pathway-receptor combinations 
requiring further evaluation. HQs that are less than one indicate that risks are very unlikely 
to exist, enabling a conclusion of no unacceptable risk to be reached with high confidence. 

Two sets of risk calculations were performed for terrestrial habitats, direct exposure (lower 
trophic level receptors) and food web exposure (upper trophic level receptors). Each of these 
is described below. 

5.2.4.1 Direct Exposure for Terrestrial Receptors 
Maximum surface soil concentrations are compared to screening values in Table 5-10. Based 
on this comparison, eight metals (aluminum, antimony, chromium, iron, manganese, 
mercury, vanadium, and zinc) had HQs equaling or exceeding one and were identified as 
COPCs. The exceedance for antimony was based on the maximum reporting limit because 
all results were "non-detect." 

Twenty semivolatile organic compounds (SVOCs) and one VOC had HQs equaling or 
exceeding one based on maximum reporting limits (Table 5-10). All 21 of these constituents 
were retained as COPCs. 

5.2.4.2 Food Web Exposure for Terrestrial Receptors 
Maximum exposure doses for each upper trophic level receptor species are compared to 
ingestion screening values in Table 5-11. Based on a comparison to NOAELs, seven metals 
(arsenic, cadmium, chromium, lead, mercury, selenium, and zinc) had HQs greater than or 
equal to 1.0 for one or more receptors. The exceedance for cadmium was based on the 
maximum reporting limit because all results were "non-detect." Ingestion screening values 
were not available for three SVOCs (4-bromophenyl-phenylether, 4-chlorophenyl
phenylether, and hexachloroethane; Table 5-11). 
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5.2.5 Screening Risk Conclusions 
COPCs were identified in each of the media evaluated via direct exposure and/ or food web 
exposure scenarios. These COPCs are summarized in Table 5-12. Based on the results of the 
SERA, the evaluation continued to Step 3 (see below). 

5.3 Baseline Ecological Risk Assessment (Step 3) 
The SERA resulted in a set of COPCs being identified for surface soil at Site 10. This set of 
COPCs comprises constituents with HQs greater than or equal to 1.0 (based on maximum 
exposures) and constituents for which assessment data were not available. 

5.3.1 Refinement of Conservative Screening Assumptions 
According to Superfund guidance (USEPA, 1997a), Step 3 initiates the problem formulation 
phase of the BERA. Under Navy policy/ guidance (CNO, 1999; NA VF AC, 2001), the BERA 
begins with a preliminary step (Step 3A) in which the conservative assumptions employed 
in the SERA are refined and risk estimates are recalculated using the same conceptual model 
for the site. In addition, the re-evaluation may include consideration of other factors such as 
background data (CNO, 1999; NAVFAC, 2001). 

The assumptions, parameter values, and methods that were modified for the Step 3A re
evaluation included: 

• Risk estimates based on maximum constituent concentrations were supplemented by 
risk estimates based on average (arithmetic mean) constituent concentrations. In 
addition, BAFs and BCFs were based on, or modeled from, central tendency estimates 
(e.g., median or mean) from the literature as opposed to the maximum or "high-end" 
(e.g., 90th percentile) estimates used in the SERA for many constituents. Revised 
BAF /BCF values used in Step 3A are provided in Tables 5-13 and 5-14. 

In the BERA, using central tendency estimates (rather than high end or maximums) for 
exposure parameters such as BAFs provides a more representative estimate of potential 
exposures and risks to receptor populations (the focus of the assessment endpoints) of 
upper trophic level receptors. Because these upper trophic level species are highly 
mobile, they would be expected to effectively average their exposure over time as they 
forage within the area defining their home range (which will extend to off-site areas). 
Average prey concentrations at Step 3A are most appropriately estimated using central 
tendency estimates of media concentrations and accumulation factors. For example, the 
wildlife dietary exposure models contained in the Wildlife Exposure Factors Handbook 
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factor of 10. Ingestion screening values for mammals and birds are summarized in 
Tables 5-8 and 5-9, respectively. 

5.2.4 Screening Risk Calculation 
The screening risk calculation is the final step in a SERA. In this step, the maximum 
exposure concentrations (abiotic media) or exposure doses (upper trophic level receptor 
species) are compared with the corresponding screening values to derive screening risk 
estimates. The outcome of this step is a list of COPCs for each media-pathway-receptor 
combination evaluated or a conclusion of acceptable risk. 

COPCs are selected using the hazard quotient (HQ) method. HQs are calculated by dividing 
the constituent concentration in the medium being evaluated by the corresponding 
medium-specific screening value or by dividing the exposure dose by the corresponding 
ingestion screening value. Constituents with HQs greater than or equal to one are 
considered COPCs in the SERA. 

HQs exceeding one indicate that the potential for risk exists because the constituent 
concentration or dose (exposure) exceeds the screening value (effect). However, screening 
values and exposure estimates are derived using intentionally conservative assumptions 
such that HQs greater than or equal to one do not necessarily indicate that risks are present 
or impacts are occurring. Rather, it identifies constituent-pathway-receptor combinations 
requiring further evaluation. HQs that are less than one indicate that risks are very unlikely 
to exist, enabling a conclusion of no unacceptable risk to be reached with high confidence. 

Two sets of risk calculations were performed for terrestrial habitats, direct exposure (lower 
trophic level receptors) and food web exposure (upper trophic level receptors). Each of these 
is described below. 

5.2.4.1 Direct Exposure for Terrestrial Receptors 
Maximum surface soil concentrations are compared to screening values in Table 5-10. Based 
on this comparison, eight metals (aluminum, antimony, chromium, iron, manganese, 
mercury, vanadium, and zinc) had HQs equaling or exceeding one and were identified as 
COPCs. The exceedance for antimony was based on the maximum reporting limit because 
all results were "non-detect." 

Twenty semivolatile organic compounds (SVOCs) and one VOC had HQs equaling or 
exceeding one based on maximum reporting limits (Table 5-10). All 21 of these constituents 
were retained as COPCs. 

5.2.4.2 Food Web Exposure for Terrestrial Receptors 
Maximum exposure doses for each upper trophic level receptor species are compared to 
ingestion screening values in Table 5-11. Based on a comparison to NOAELs, seven metals 
(arsenic, cadmium, chromium, lead, mercury, selenium, and zinc) had HQs greater than or 
equal to 1.0 for one or more receptors. The exceedance for cadmium was based on the 
maximum reporting limit because all results were "non-detect." Ingestion screening values 
were not available for three SVOCs (4-bromophenyl-phenylether, 4-chlorophenyl
phenylether, and hexachloroethane; Table 5-11). 
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5.2.5 Screening Risk Conclusions 
COPCs were identified in each of the media evaluated via direct exposure and/ or food web 
exposure scenarios. These COPCs are summarized in Table 5-12. Based on the results of the 
SERA, the evaluation continued to Step 3 (see below). 

5.3 Baseline Ecological Risk Assessment (Step 3) 
The SERA resulted in a set of COPCs being identified for surface soil at Site 10. This set of 
COPCs comprises constituents with HQs greater than or equal to 1.0 (based on maximum 
exposures) and constituents for which assessment data were not available. 

5.3.1 Refinement of Conservative Screening Assumptions 
According to Superfund guidance (USEPA, 1997a), Step 3 initiates the problem formulation 
phase of the BERA. Under Navy policy/ guidance (CNO, 1999; NA VFAC, 2001), the BERA 
begins with a preliminary step (Step 3A) in which the conservative assumptions employed 
in the SERA are refined and risk estimates are recalculated using the same conceptual model 
for the site. In addition, the re-evaluation may include consideration of other factors such as 
background data (CNO, 1999; NA VFAC, 2001). 

The assumptions, parameter values, and methods that were modified for the Step 3A re
evaluation included: 

• Risk estimates based on maximum constituent concentrations were supplemented by 
risk estimates based on average (arithmetic mean) constituent concentrations. In 
addition, BAFs and BCFs were based on, or modeled from, central tendency estimates 
(e.g., median or mean) from the literature as opposed to the maximum or "high-end" 
(e.g., 90th percentile) estimates used in the SERA for many constituents. Revised 
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BAF / BCF values used in Step 3A are provided in Tables 5-13 and 5-14. 

In the BERA, using central tendency estimates (rather than high end or maximums) for 
exposure parameters such as BAFs provides a more representative estimate of potential 
exposures and risks to receptor populations (the focus of the assessment endpoints) of 
upper trophic level receptors. Because these upper trophic level species are highly 
mobile, they would be expected to effectively average their exposure over time as they 
forage within the area defining their home range (which will extend to off-site areas). 
Average prey concentrations at Step 3A are most appropriately estimated using central 
tendency estimates of media concentrations and accumulation factors. For example, the 
wildlife dietary exposure models contained in the Wildlife Exposure Factors Handbook 
(USEPA, 1993) specify the calculation of an average daily dose. Increasing the 
representativeness of the exposure estimates relative to population-level effects is 
consistent with the intent of the Step 3A evaluation. In cases where adequate spatial 
sampling coverage exists, mean concentrations are also appropriate for evaluating 
potential risks to populations of lower trophic level receptors because the members of 
the population are expected to be found throughout a site (where suitable habitat is 
present), rather than concentrated in one particular area. While effects on individual 
organisms might be important for some receptors, such as rare and endangered species, 
population- and community-level effects are typically more relevant to ecosystems. A 
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discussion of the uncertainties associated with the number of available samples and 
their spatial distribution is contained in Section 5.4. 

• Central tendency estimates (e.g., mean, median, or midpoint) for body weight and 
ingestion rate (Table 5-15) were used to develop exposure estimates for upper trophic 
level receptors, rather than the minimum body weights and maximum ingestion rates 
used in the SERA. Central tendency estimates for these exposure parameters are more 
relevant for a BERA because they better represent the characteristics of a greater 
proportion of the individuals in the population. Populations or communities (rather 
than individual organisms) were emphasized during the development of the assessment 
endpoints for the ERA. 

• In addition to the NOAELs used in the SERA, consideration is also given to risk 
estimates based on LOAELs. 

• Constituents that were not detected, but were retained as COPCs in the SERA because 
no screening value was available, were not retained as COPCs at the conclusion of 
Step 3. These constituents are discussed in the uncertainty section (Section 5.4). 
Constituents that were not detected, but were retained as COPCs in the SERA because 
the maximum reporting limit exceeded the respective screening value, were re
evaluated in the Step 3A portion of the ERA. 

• Facility-specific background concentrations were also considered in the re-evaluation for 
surface soil. 

Only complete and significant pathways identified in the SERA were re-evaluated in 
Step 3A of the ERA. Similarly, only COPCs and receptors identified in the SERA as 
requiring further evaluation were addressed in Step 3A. Although many aspects of the 
estimation of exposure were modified in Step 3A (see above), the screening values (effects) 
used in Step 3A were the same as the values used in the SERA. Although the same basic 
conceptual model from the SERA was also used in Step 3A, the endpoints and risk 
hypotheses from the SERA were modified slightly to better reflect the Step 3A analysis 
(Table 5-16). 

5.3.2 Refined Risk Characterization (Step 3A) 
Based on the results of the SERA, the assessment endpoints, measurement endpoints, and 
risk hypotheses were modified for the Step 3A evaluation (Table 5-16). Modifications 
included eliminating from further consideration those assessment endpoints for which no 
unacceptable risk was found during the SERA and modifying the measurement endpoints 
to reflect the assumptions and methods used in the Step 3A evaluation. 

The refined screening for surface soil is presented in Table 5-17. Receptor species HQs 
associated with the Step 3A food web modeling are provided in Table 5-18. 

Two sets of refined risk calculations were performed for terrestrial habitats, direct exposure 
(lower trophic level receptors) and food web exposure (upper trophic level exposures). The 
following subsections summarize the calculations and the resulting HQs. 
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5.3.2.1 Direct Exposure for Terrestrial Receptors 
Mean concentrations in surface soil are compared with soil screening values in Table 5-17. 
Based upon this comparison, six metals (aluminum, chromium, iron, manganese, vanadium, 
and zinc) had HQs equaling or exceeding 1.0 based on detected concentrations and are 
therefore defined as COCs. 

Twenty-two constituents were retained in the SERA because maximum reporting limits 
exceeded screening values. Mean HQs (based on the mean of one-half of the sample 
reporting limits) were less than 1.0 for one of these constituents (antimony) and less than or 
equal to 2.0 for the remaining 21 constituents (Table 5-17). Thus, it is unlikely that these 
constituents are present on the site at environmentally meaningful concentrations. 

5.3.2.2 Food Web Exposure for Terrestrial Receptors 
Mean exposure doses for each upper trophic level receptor species are compared to 
ingestion screening values in Table 5-18. The HQ for arsenic, based on the NOAEL, 
exceeded 1.0 for the short-tailed shrew (HQ of 1.55). All HQs based on the LOAEL were less 
than 1.0 for all receptors. 

5.3.3 Risk Evaluation 
The potential for adverse effects associated with the COCs identified in Section 5.3.2 (i.e., 
aluminum, arsenic, chromium, iron, manganese, vanadium, and zinc) and summarized in 
Table 5-19 are evaluated in this section. 

The mean concentrations of six detected metals (aluminum, chromium, iron, manganese, 
vanadium, and zinc) exceeded surface soil screening values (mercury also exceeded based 
upon maximum, but not mean, concentrations). Arsenic exceeded ingestion-based screening 
values for the short-tailed shrew based upon the NOAEL (but not the LOAEL). However, 
the site surface soil concentrations of arsenic, iron, and manganese did not differ from 
background based upon statistical means tests (see Section 3-3) and were less than or equal 
to upper tolerance limits (UTLs) for facility-wide background surface soils (Table 5-20) 
(CH2M HILL, August 2003). Although statistically different from background based upon 
statistical means tests, the maximum site concentrations of mercury and zinc were less than 
UTLs for facility-wide background soils (Table 5-20), indicating that site soils were within 
the background range for these constituents. For chromium and aluminum, the maximum 
site concentrations are less than or equal to maximum background concentrations 
(Table 5-20), also indicating that site surface soils are within the background range. 
Vanadium exceeded background but the ratio of maximum concentrations was only 1.33 
(Table 5-20). Thus, with the exception of vanadium, surface soil concentrations of the metal 
COCs at Site 10 are within the range of facility-specific background surface soil 
concentrations. Given the known site history, vanadium is not likely to be a site-related 
constituent. Based upon this evaluation, the small size of the site, and the limited habitat 
quality, risks to terrestrial receptors at Site 10 are low to negligible. 
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5.4 Uncertainties 
Uncertainties are present in all risk assessments because of the limitations of the available 
data and the need to make certain assumptions and extrapolations based on incomplete 
information. The uncertainty in this ERA is mainly attributable to the following factors: 

• Detection Limits - Detection limits for some analytes exceeded applicable screening 
values in surface soil; these constituents were not retained as COCs unless they were 
detected on the site. Mean HQs (based on the mean of one-half of the sample reporting 
limits) exceeded 1.0 for 21 undetected organic constituents but all HQs were 2.0 or less. 
Thus, it is unlikely that these constituents are present on the site at environmentally 
meaningful concentrations. 

• Selection of COCs - Constituents without available screening values for a medium were 
not retained as COCs unless they were detected. 

• Ingestion Screening Values - Data on the toxicity of many constituents to the receptor 
species were sparse or lacking, requiring the extrapolation of data from other wildlife 
species or from laboratory studies with non-wildlife species. This is a typical 
extrapolation used in ecological risk assessments because so few wildlife species have 
been tested directly for most constituents. The uncertainties associated with toxicity 
extrapolation were minimized through the selection of the most appropriate test species 
for which suitable toxicity data were available. The factors considered in selecting a test 
species to represent a receptor species included taxonomic relatedness, trophic level, 
foraging method, and similarity of diet. 

A second uncertainty related to the derivation of ingestion screening values applies to 
metals. Most of the toxicological studies on which the ingestion screening values for 
metals were based used forms of the metal (such as salts) that have high water solubility 
and high bioavailability to receptors. Because the analytical samples on which site
specific exposure estimates were based measured total metal, regardless of form, and 
these highly bioavailable forms are expected to compose only a fraction of the total 
metal concentration, this is likely to result in an overestimation of potential risks for 
these constituents. 

A third source of uncertainty associated with the derivation of ingestion screening 
values concerns the use of uncertainty factors. For example, NOAELs were extrapolated 
to LOAELs using an uncertainty factor of ten. This approach is likely to be conservative 
because Dourson and Stara (1983) determined that 96 percent of the constituents 
included in a data review had LOAEL/NOAEL ratios of five or less. The use of an 
uncertainty factor of 10, although potentially conservative, also serves to counter some 
of the uncertainty associated with interspecies extrapolations, for which a specific 
uncertainty factor was not used. 

• Constituent Mixtures - Information on the ecotoxicological effects of constituent 
interactions is generally lacking, which required (as is standard for ecological risk 
assessments) that the constituents be evaluated on a compound-by-compound basis 
during the comparison to screening values. This could result in an underestimation of 
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risk (if there are additive or synergistic effects among constituents) or an overestimation 
of risks (if there are antagonistic effects among constituents). 

• Receptor Species Selection - Reptiles and amphibians were selected as receptors in the 
ERA, but were not evaluated quantitatively even when exposure pathways were likely 
to be complete. Reptiles and amphibians were evaluated using other fauna (birds and 
mammals) as surrogates due to the general lack of taxon-specific toxicological data. 

It was also assumed that reptiles and amphibians were not exposed to significantly 
higher concentrations of COPCs and were not more sensitive to COPCs than other 
receptor species evaluated in the risk assessment. In addition, there is some uncertainty 
associated with the use of specific receptor species to represent larger groups of 
organisms (e.g., guilds). 

• Food Web Exposure Modeling- Constituent concentrations in terrestrial food items 
(plants, earthworms, and small mammals) were modeled from measured media 
concentrations and were not directly measured. The use of generic, literature-derived 
exposure models and bioaccumulation factors introduces some uncertainty into the 
resulting estimates. The values selected and methodology employed were intended to 
provide a conservative (SERA) or reasonable (Step 3A) estimate of potential food web 
exposure concentrations. 

Another source of uncertainty is the use of default assumptions for exposure parameters 
such as BCFs and BAFs. Although BCFs or BAFs for many bioaccumulative constituents 
were readily available from the literature and were used in the ERA, the use of a default 
factor of 1.0 to estimate the concentration of some constituents in receptor prey items is a 
source of uncertainty, the effect of which cannot be quantified. 

Area use factors were assumed to equal one. This is a conservative assumption because 
a significant percentage of each upper trophic level receptor species time likely is spent 
foraging off-site in unimpacted areas or other areas where constituent concentrations are 
expected to be significantly lower. 

• Mean Versus Maximum Media Concentrations -As is typical in an ERA, a finite number 
of samples of environmental media are used to develop the exposure estimates. The 
maximum measured concentration provides a conservative estimate for immobile biota 
or those with a limited home range. The most realistic exposure estimates for mobile 
species with relatively large home ranges and for species populations (even those that 
are immobile or have limited home ranges) are those based on the mean constituent 
concentrations in each medium to which these receptors are exposed. This is reflected in 
the wildlife dietary exposure models contained in the Wildlife Exposure Factors 
Handbook (USEPA, 1993), which specify the use of average media concentrations. Given 
the mobility of the upper trophic level receptor species used in the ERA, the use of 
maximum constituent concentrations (rather than mean concentrations) in the SERA to 
estimate the exposure via food webs is very conservative. This conservatism was 
reduced to more realistic levels in the values selected for use in the Step 3A evaluation. 

• Comparisons to Background - Background concentrations were used to judge the site
relatedness of individual constituents in particular media. If site constituent 
concentrations were consistent with background levels, it was assumed that the 
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concentrations were not site related. There exists the possibility that concentrations 
below background were indeed site related, rendering the assumption false. However 
the impact of this possibility is minimal because constituents at levels consistent with 
background should exhibit no different ecological effects than commonly occurring at 
areas not affected by releases, regardless of their source. 

• Spatial Distribution of Samples - The number and spatial distribution of surface soil 
samples was sufficient to adequately estimate ecological risks. Seven surface soil 
samples were collected within the site boundaries, the terrestrial portion of which is less 
than 0.05 acres in size and uniform in habitat features. 

5.5 Ecological Risk Assessment Conclusions 
In conclusion, low to negligible risks are expected at Site 10 for both upper trophic level 
receptors (via food web exposure) and lower trophic level receptors (via direct exposure) 
based upon the following: 

• The concentrations of six of the seven metals COCs exceeding direct exposure screening 
values were within the range of concentrations in facility-wide background soils (see 
Section 5.3.3). Only vanadium consistently exceeded background, although the ratio of 
maximum site to maximum background was only 1.33. Based upon the known site 
history, vanadium is not likely to be a site-related constituent. 

• Estimated food web exposure doses did not exceed LOAEL-based ingestion screening 
values for any receptor. Although arsenic exceeded NOAEL-based ingestion screening 
values for one receptor, arsenic was present at background concentrations. 

• The relatively small size of the site and the limited terrestrial habitat quality present at 
Site 10 will limit potential exposures. 
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Table 5·1 
Summary Statistics for Surface Soil 

Site 10 • Former TCE Still at Building 157 
Risk Assessment and Feasibility Study for Site 10 Soil 

Allegany Ballistics Laboratory, Rocket Center, West Virginia 

Maximum Standard 

Reporting Limit Frequency of Concentration Sample ID of Maximum Arithmetic Deviation of 
Chemical Ranae Detection Detected Concentration Mean1 Mean 

Metals (MG/KG) 
Aluminum 2.03 - 2.23 7 I 7 9,830 AS 1 O-SS03-(0-0.5) 7,911 1,612 
Antimony 0.37 - 7.60 0 I 7 - - 0.72 1.36 
Arsenic 0.35 - 0.38 7 I 7 7.80 AS10-SS03-(0-0.5) 6.19 1.16 
Barium 0.02 - 0.03 7 I 7 131 AS10-SS06-(0-0.5) 103 16.3 
Beryllium 0.02 - 0.03 7 I 7 1.30 AS10-SS06-(0-0.5) 1.07 0.14 
Cadmium 0.05 - 2.30 0 I 7 - - 0.20 0.42 
Calcium 0.58 - 0.63 7 I 7 7,140 AS 1 O-SS06-(0-0.5) 4,743 1,171 
Chromium 0.07 - 0.08 7 I 7 14.7 AS 1 O-SS03-(0-0.5) 12.6 1.81 
Cobalt 0.07 - 0.08 7 I 7 12.9 HCS-PWA-29S 11.6 1.00 
Coooer 0.18 - 0.20 7 I 7 18.1 HCS-PWA-29S 14.5 2.07 
Iron 7.32 - 8.03 7 I 7 27,200 HCS-PWA-29S 22,800 3,558 
Lead 0.14 - 0.15 7 I 7 23.4 AS10-SS02-(0-0.5) 20.6 1.89 
Magnesium 0.62 - 0.68 7 I 7 1,820 AS10-SS06-(0-0.5) 1,429 278 
Manganese 0.05 - 0.05 7 I 7 1,140 AS 1 O-SS06-(0-0.5) 904 149 
Mercury 0.05 - 0.06 5 I 7 0.13 AS 1 O-SS02-(0-0.5) 0.09 0.04 
Nickel 0.09 - 0.10 7 I 7 18.7 AS 1 O-SS06-(0-0.5) 15.6 2.09 
Potassium 8.45 - 9.27 6 I 7 1,780 AS 1 O-SS03-(0-0.5) 1,197 397 
Selenium 0.40 - 0.44 1 I 7 1.00 AS 1 O-SS02-(0-0.5) 0.36 0.30 
Silver 0.05 - 0.05 0 I 6 - - 0.23 0.08 
Sodium 25.6 - 101 2 I 7 137 AS1 O-SS04-(0-0.5) 66.2 44.0 
Thallium 0.53 - 0.71 0 I 7 - - 0.89 0.40 
Vanadium 0.07 - 0.08 7 I 7 24.5 AS10-SS06-(0-0.5) 21.4 3.00 
Zinc 0.12 - 0.13 7 I 7 130 AS 1 O-SS02-(0-0.5) 79.4 26.6 
Semivolatile Organic Compounds (UG/KG) 
2,2'-0xybis( 1-chloropropane) 400 - 400 0 I 1 - - 200 -
2,4,5-Trichlorophenol 960 - 960 0 I 1 - - 480 --
2,4,6-Trichlorophenol 400 - 400 0 I 1 - - 200 -

1 - One-half of the reporting limit was used for non-detected samples when calculating the mean Page 1of5 



Table 5-1 
Summary Statistics for Surface Soil 

Site 10 - Former TCE Still at Building 157 
Risk Assessment and Feasibility Study for Site 10 Soil 

Allegany Ballistics Laboratory, Rocket Center, West Virginia 

Maximum Standard 

Reporting Limit Frequency of Concentration Sample ID of Maximum Arithmetic Deviation of 
Chemical Ranae Detection Detected Concentration Mean1 Mean 

2,4-Dichlorophenol 400 - 400 0 I 1 -- - 200 -
2,4-Dimethylphenol 400 - 400 0 I 1 - -- 200 --
2,4-Dinitrophenol 960 - 960 0 I 1 -- - 480 -
2-Chloronaphthalene 400 - 400 0 I 1 - - 200 -
2-Chlorophenol 400 - 400 0 I 1 - - 200 -
2-Methvlnaphthalene 400 - 400 0 I 1 - - 200 --
2-Methylphenol 400 - 400 0 I 1 - - 200 -
2-Nitroaniline 960 - 960 0 I 1 - - 480 -
2-Nitrophenol 400 - 400 0 I 1 - - 200 -
3,3'-Dichlorobenzidine 400 - 400 0 I 1 - - 200 -
3-Nitroaniline 960 - 960 0 I 1 - - 480 --
4,6-Dinitro-2-methylphenol 960 - 960 0 I 1 - - 480 -
4-Bromophenvl-phenvlether 400 - 400 0 I 1 - - 200 -
4-Chloro-3-methylphenol 400 - 400 0 I 1 - - 200 --
4-Chloroaniline 400 - 400 0 I 1 - - 200 -
4-Chlorophenyl-phenylether 400 - 400 0 I 1 - - 200 -
4-Methylphenol 400 - 400 0 I 1 - - 200 --
4-Nitroaniline 960 - 960 0 I 1 - - 480 -
4-Nitrophenol 960 - 960 0 I 1 - - 480 -
Acenaphthene 400 - 400 0 I 1 - - 200 -
Acenaphthylene 400 - 400 0 I 1 - - 200 -
Anthracene 400 - 400 0 I 1 - - 200 -
Benzo( a)anthracene 400 - 400 0 I 1 - - 200 -
Benzo(a)ovrene 400 - 400 0 I 1 - - 200 -
Benzo(b )fluoranthene 400 - 400 0 I 1 - - 200 -
Benzo(g,h,i)perylene 400 - 400 0 I 1 - - 200 -
Benzo(k)fluoranthene 400 - 400 0 I 1 - - 200 -
Butytbenzylphthalate 400 - 400 0 I 1 - - 200 -

1 - One-half of the reporting limit was used for non-detected samples when calculating the mean Page 2 of 5 



Table 5·1 
Summary Statistics for Surface Soil 

Site 10 ·Former TCE Still at Building 157 
Risk Assessment and Feasibility Study for Site 10 Soil 

Allegany Ballistics Laboratory, Rocket Center, West Virginia 

Maximum Standard 

Reporting Limit Frequency of Concentration Sample ID of Maximum Arithmetic Deviation of 
Chemical Ranae Detection Detected Concentration Mean1 Mean 

Carbazole 400 - 400 0 I 1 - - 200 -
Chrysene 400 - 400 0 I 1 - - 200 -
Di-n-butvlohthalate 400 - 400 0 I 1 -- - 200 -
Di-n-octylphthalate 400 - 400 0 I 1 - - 200 -
Dibenz( a,h)anthracene 400 - 400 0 I 1 - - 200 -
Dibenzofuran 400 - 400 0 I 1 - - 200 -
Diethylphthalate 400 - 400 0 I 1 - - 200 --
Dimethyl ohthalate 400 - 400 0 I 1 - - 200 -
Fluoranthene 400 - 400 0 I 1 - - 200 -
Fluorene 400 - 400 0 I 1 - - 200 -
Hexachlorobenzene 400 - 400 0 I 1 - - 200 --
Hexachlorobutadiene 400 - 400 0 I 1 - - 200 --
Hexachlorocyclopentadiene 400 - 400 0 I 1 - - 200 -
Hexachloroethane 400 - 400 0 I 1 - - 200 -
lndeno(1,2,3-cd)ovrene 400 - 400 0 I 1 - - 200 -
lsophorone 400 - 400 0 I 1 - - 200 -
Naphthalene 400 - 400 0 I 1 - - 200 -
PAH, total - - -- 0 I 1 3,600 HCS-PWA-29S 3,600 -
Pentachlorophenol 960 - 960 0 I 1 - -- 480 -
Phenanthrene 400 - 400 0 I 1 - - 200 -
Phenol 400 - 400 0 I 1 - - 200 -
Pyrene 400 - 400 0 I 1 - - 200 --
bis(2-Chloroethoxy)methane 400 - 400 0 I 1 - - 200 -
bis(2-Chloroethyl)ether 400 - 400 0 I 1 - - 200 -
bis(2-Ethvlhexvllohthalate 400 - 400 0 I 1 - - 200 --
n-Nitroso-di-n-propylamine 400 - 400 0 I 1 - - 200 -
n-Nitrosodiphenylamine 400 - 400 0 I 1 - - 200 -
Explosives (UG/KG) 

1 - One-half of the reporting limit was used for non-detected samples when calculating the mean Page 3 of 5 



Table 5-1 
Summary Statistics for Surface Soil 

Site 10 ·Former TCE Still at Building 157 
Risk Assessment and Feasibility Study for Site 10 Soil 

Allegany Ballistics Laboratory, Rocket Center, West Virginia 

Maximum Standard 

Reporting Limit Frequency of Concentration Sample ID of Maximum Arithmetic Deviation of 
Chemical Ranae Detection Detected Concentration Mean1 Mean 

2,4-Dinitrotoluene 400 - 400 0 I 1 - - 200 -
2,6-Dinitrotoluene 400 - 400 0 I 1 - - 200 --
Nitrobenzene 400 - 400 0 I 1 - - 200 -
Volatile Organic Compounds (UG/KG) 
1, 1, 1-Trichloroethane 12.0 - 13.0 0 I 6 - - 6.42 0.20 
1, 1,2,2-Tetrachloroethane 12.0 - 13.0 0 I 6 - - 6.42 0.20 
1, 1,2-Trichloroethane 12.0 - 13.0 0 I 6 - -- 6.42 0.20 
1, 1-Dichloroethane 12.0 - 13.0 0 I 6 - -- 6.42 0.20 
1, 1-Dichloroethene 12.0 - 13.0 0 I 6 - - 6.42 0.20 
1,2,4-T richlorobenzene 400 - 400 0 I 1 - - 200 -
1,2-Dichlorobenzene 400 - 400 0 I 1 - - 200 -
1,2-Dichloroethane 12.0 - 13.0 0 I 6 - - 6.42 0.20 
1,2-Dichloroorooane 12.0 - 13.0 0 I 6 - -- 6.42 0.20 
1,3-Dichlorobenzene 400 - 400 0 I 1 - - 200 -
1,4-Dichlorobenzene 400 - 400 0 I 1 - - 200 -
2-Butanone 12.0 - 13.0 0 I 6 - - 6.42 0.20 
2-Hexanone 12.0 - 13.0 0 I 6 - - 6.42 0.20 
4-Methyl-2-pentanone 12.0 - 13.0 0 I 6 - - 6.42 0.20 
Acetone 12.0 - 13.0 0 I 6 - - 6.42 0.20 
Benzene 12.0 - 13.0 0 I 6 - - 6.42 0.20 
Bromodichloromethane 12.0 - 13.0 0 I 6 - - 6.42 0.20 
Bromoform 12.0 - 13.0 0 I 6 - - 6.42 0.20 
Bromomethane 12.0 - 13.0 0 I 6 - -- 6.42 0.20 
Carbon disulfide 12.0 - 13.0 0 I 6 - - 6.42 0.20 
Carbon tetrachloride 12.0 - 13.0 0 I 6 - - 6.42 0.20 
Chlorobenzene 12.0 - 13.0 0 I 6 - - 6.42 0.20 
Chloroethane 12.0 - 13.0 0 I 6 - - 6.42 0.20 
Chloroform 12.0 - 13.0 0 I 6 - -- 6.42 0.20 

1 - One-half of the reporting limit was used for non-detected samples when calculating the mean Page 4 of 5 



Table 5-1 
Summary Statistics for Surface Soil 

Site 10 ·Former TCE Still at Building 157 
Risk Assessment and Feasibility Study for Site 10 Soil 

Allegany Ballistics Laboratory, Rocket Center, West Virginia 

Maximum Standard 
Reporting Limit Frequency of Concentration Sample ID of Maximum Arithmetic Deviation of 

Chemical Ranae Detection Detected Concentration Mean1 Mean 

Chloromethane 12.0 - 13.0 0 I 6 - -- 6.42 0.20 
Dibromochloromethane 12.0 - 13.0 0 I 6 - - 6.42 0.20 
Ethyl benzene 12.0 - 13.0 0 I 6 - - 6.42 0.20 
Methylene chloride 12.0 - 13.0 0 I 6 - - 6.42 0.20 
Styrene 12.0 - 13.0 0 I 6 - - 6.42 0.20 
Tetrachloroethene 12.0 - 13.0 0 I 6 - - 6.42 0.20 
Toluene 12.0 - 13.0 0 I 6 -- -- 6.42 0.20 
Trichloroethane 12.0 - 13.0 2 I 6 3.10 AS 1 O-SS05-(0-0.5) 5.15 1.92 
Vinyl chloride 12.0 - 13.0 0 I 6 - - 6.42 0.20 
cis-1,2-Dichloroethene 12.0 - 13.0 0 I 6 - - 6.42 0.20 
cis-1,3-Dichloropropene 12.0 - 13.0 0 I 6 - - 6.42 0.20 
m- and o-Xvtene 12.0 - 13.0 5 I 6 5.70 AS 1 O-SS03-(0-0.5l 3.57 1.81 
o-Xylene 12.0 - 13.0 0 I 6 - - 6.42 0.20 
trans-1,2-Dichloroethene 12.0 - 13.0 0 I 6 - - 6.42 0.20 
trans-1,3-Dichloropropene 12.0 - 13.0 0 I 6 - - 6.42 0.20 
Other Parameters (MG/KG) 
Total organic carbon (TOC) 67.7 - 67.7 1 I 1 28,000 HCS-PWA-29S 28,000 -

1 - One-half of the reporting limit was used for non-detected samples when calculating the mean Page 5 of 5 



Table 5·2 
Preliminary Assessment Endpoints, Risk Hypotheses, and Measurement Endpoints • Screening 

Site 10 ·Former TCE Still at Building 157 
Risk Assessment and Feasibility Study for Site 10 Soil 

A//eaanv Ballistics Laboratorv. Rocket Center. West Viminia 
Assessment Endpoint Risk Hypothesis Measurement Endpoint Receptor 

Survival, growth, and reproduction of Are site-related chemical concentrations in surface soils Comparison of maximum chemical concentrations in surface Soil Invertebrates 
terrestrial soil invertebrate communities sufficient to adversely effect soil invertebrate communities? soils with soil screenina values. (earthworms l 
Survival, growth, and reproduction of Are site-related chemical concentrations in surface soils Comparison of maximum chemical concentrations in surface 

Terrestrial plants 
terrestrial olant communities sufficient to adverselv effect terrestrial olant communities? soils with soil screenina values. 

Survival, growth, and reproduction of 
Are site-related chemical concentrations in surface soil Comparison of literature-derived chronic No Observed 

terrestrial mammalian herbivore 
sufficient to cause adverse effects (on growth, survival, or Adverse Effect Level (NOAEL) values for survival, growth, 

Meadow vole 
populations 

reproduction) to mammalian species populations that may and/or reproductive effects with modeled dietary exposure 
consume terrestrial olants from the site? doses based on maximum soil concentrations. 

Survival, growth, and reproduction of 
Are site-related chemical concentrations in surface soil Comparison of literature-derived chronic No Observed 

terrestrial mammalian insectivore 
sufficient to cause adverse effects (on growth, survival, or Adverse Effect Level (NOAEL) values for survival, growth, 

Short-tailed shrew 
populations 

reproduction) to mammalian species populations that may and/or reproductive effects with modeled dietary exposure 
consume terrestrial invertebrates from the site? doses based on maximum soil concentrations. 

Survival, growth, and reproduction of 
Are site-related chemical concentrations in surface soil Comparison of literature-derived chronic No Observed 

terrestrial mammalian carnivore 
sufficient to cause adverse effects (on growth, survival, or Adverse Effect Level (NOAEL) values for survival, growth, 

Red fox 
populations 

reproduction) to mammalian species populations that may and/or reproductive effects with modeled dietary exposure 
consume small mammals from the site? doses based on maximum soil concentrations. 
Are site-related chemical concentrations in surface soil Comparison of literature-derived chronic No Observed 

Survival, growth, and reproduction of sufficient to cause adverse effects (on growth, survival, or Adverse Effect Level (NOAEL) values for survival, growth, 
American robin 

terrestrial avian omnivore populations reproduction) to avian species populations that may and/or reproductive effects with modeled dietary exposure 
consume terrestrial olants and invertebrates from the site? doses based on maximum soil concentrations. 
Are site-related chemical concentrations in surface soil Comparison of literature-derived chronic No Observed 

Survival, growth, and reproduction of sufficient to cause adverse effects (on growth, survival, or Adverse Effect Level (NOAEL) values for survival, growth, 
American kestrel 

terrestrial avian carnivore populations reproduction) to avian species populations that may and/or reproductive effects with modeled dietary exposure 
consume small mammals from the site? doses based on maximum soil concentrations. 
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Table 5-3 
Bioaccumulative Chemicals List (Metals and Semivolatile Organics) and Log K ow Values 

Site 10 ·Former TCE Still at Building 157 
Risk Assessment and Feasibility Study for Site 10 Soil 

Alleaanv Ballistics Laboratorv. Rocket Center. West Virainia 

I Chemical I Log Kaw Range I Selected log Kaw I Reference I 
Metals 
Arsenic ·- -- -
Cadmium -- -- -
Chromium -- -- -
Copper -- -- -
Lead -- -- --
Mercury -- -- --
Nickel -- -- -
Selenium -- -- -
Silver -- -- -
Zinc -- -- -
Semivolatile Organic Compounds 
1,2,4-Trichlorobenzene 3.89 to 4.23 4.01 USEPA 1995b 
1,2-Dichlorobenzene 3.20 to 3.61 3.43 USEPA 1995b 
1,3-Dichlorobenzene Not reoorted 3.50 USEPA 1996 
1,4-Dichlorobenzene 3.26 to 3.62 3.42 USEPA 1995b 
4-Bromophenyt-Phenytether 4.89 to 5.24 5.00 USEPA 1995b 
4-Chlorophenyt-Phenvlether 4.08 to 5.09 4.95 USEPA 1995b 
Acenaphthene 3.77 to 4.49 3.92 USEPA 1995b 
Acenaohthvlene Not reoorted 4.10 USEPA 1996 
Anthracene 4.40 to 4.80 4.55 USEPA 1995b 
Benzo(a)anthracene 5.61 to 5.79 5.70 USEPA 1995b 
Benzo(a)ovrene 5.98 to 6.34 6.11 USEPA 1995b 
Benzo(b )fluoranthene 5.79 to 6.40 6.20 USEPA 1995b 
Benzo(g,h,i)perylene 6.58 to 7.05 6.70 USEPA 1995b 
Benzo(k)fluoranthene 6.12 to 6.27 6.20 USEPA 1995b 
Chrysene 5.41 to 5.79 5.70 USEPA 1995b 
Dibenz(a,h)anthracene 6.50 to 6.88 6.69 USEPA 1995b 
Fluoranthene 4.84 to 5.39 5.12 USEPA 1995b 
Fluorene 4.04 to 4.40 4.21 USEPA 1995b 
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Table 5·3 
Bioaccumulative Chemicals List (Metals and Semivolatile Organics) and Log K ow Values 

Site 10 ·Former TCE Still at Building 157 
Risk Assessment and Feasibility Study for Site 10 Soil 

Al/eaanv Ballistics Laboratorv. Rocket Center. West Virainia 

Chemical Log Kow Range Selected log Kow Reference 

Hexachlorobenzene 5.23 to 6.92 5.89 USEPA 1995b 
Hexachlorobutadiene 4.74 to 5.16 4.81 USEPA 1995b 
Hexachlorocvclooentadiene 5.05 to 5.51 5.39 USEPA 1995b 
Hexachloroethane 3.82 to 4.14 4.00 USEPA 1995b 
lndeno(1,2,3-cd)ovrene 6.58 to 6.72 6.65 USEPA 1995b 
Pentachlorophenol 5.01 to 5.24 5.09 USEPA 1995b 
Phenanthrene 4.37 to 4.57 4.55 USEPA 1995b 
Pvrene 4.76 to 5.52 5.11 USEPA 1995b 
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Table 5-4 
Soil Bioconcentration and Bioaccumulation Factors Used For Plants and Soil Invertebrates - Screening 

Site 10 - Former TCE Still at Building 157 
Risk Assessment and Feasibility Study for Site 10 Soil 

Alleaanv Ballistics Laboratorv. Rocket Center. West Virainia 
Soil.Plant BCF (drv weiaht) Soil-Invertebrate BAF (drv weiaht) 

Chemical Value Reference Value Reference 
Metals 
Arsenic 1.10 Bechtel Jacobs 1998 0.52 Sample et al. 1998a 
Cadmium 3.25 Bechtel Jacobs 1998 40.7 Sample et al. 1998a 
Chromium 0.008 Baes et al. 1984 3.16 Sample et al. 1998a 
Coooer 0.63 Bechtel Jacobs 1998 1.53 Sample et al. 1998a 
Lead 0.47 Bechtel Jacobs 1998 1.52 Sample et al. 1998a 
Mercury 5.00 Bechtel Jacobs 1998 20.6 Sample et al. 1998a 
Nickel 1.41 Bechtel Jacobs 1998 4.73 Sample et al. 1998a 
Selenium 3.01 Bechtel Jacobs 1998 1.34 Sample et al. 1998a 
Silver 0.40 Baes et al. 1984 1.00 -
Zinc 1.82 Bechtel Jacobs 1998 12.9 Sample et al. 1998a 
Semivolatile Organic Compounds 
1,2,4-Trichlorobenzene 0.1863 Travis and Arms 1988 0.56 Bever1996 
1,2-Dichlorobenzene 0.4031 Travis and Arms 1988 1.00 -
1,3-Dichlorobenzene 0.3673 Travis and Arms 1988 1.00 -
1,4-Dichlorobenzene 0.4085 Travis and Arms 1988 1.00 -
4-Bromophenyl-Phenylether 0.0499 Travis and Arms 1988 1.00 -
4-Chlorophenyl-Phenylether 0.0533 Travis and Arms 1988 1.00 -
Acenaphthene 0.2100 Travis and Arms 1988 0.30 Beyer and Stafford 1993 
Acenaohthylene 0.1653 Travis and Arms 1988 0.22 Bever and Stafford 1993 
Anthracene 0.0908 Travis and Arms 1988 0.32 Beyer and Stafford 1993 
Benzo(a)anthracene 0.0197 Travis and Arms 1988 0.27 Beyer and Stafford 1993 
Benzo(a\ovrene 0.0114 Travis and Arms 1988 0.34 Beyer and Stafford 1993 
Benzo(b )fluoranthene 0.0101 Travis and Arms 1988 0.21 Bever and Stafford 1993 
Benzo(g,h,i)perylene 0.0052 Travis and Arms 1988 0.15 Beyer and Stafford 1993 
Benzo(k)fluoranthene 0.0101 Travis and Arms 1988 0.21 Beyer and Stafford 1993 
Chrvsene 0.0197 Travis and Arms 1988 0.44 Beyer and Stafford 1993 
Dibenz( a,h )anthracene 0.0053 Travis and Arms 1988 0.49 Beyer and Stafford 1993 
Fluoranthene 0.0425 Travis and Arms 1988 0.37 Beyer and Stafford 1993 
Fluorene 0.1428 Travis and Arms 1988 0.20 Beyer and Stafford 1993 
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Table 5-4 
Soil Bioconcentration and Bioaccumulation Factors Used For Plants and Soil Invertebrates • Screening 

Site 10 • FormerTCE Still at Building 157 
Risk Assessment and Feasibility Study for Site 10 Soil 

Allaaanv Ballistics Laboratorv. Rocket Center. West Virainia 
Soil-Plant BCF (drv weiahtl Soil-Invertebrate BAF (drv weight) 

Chemical Value Reference Value Reference 

Hexachlorobenzene 0.0153 Travis and Arms 1988 1.69 Beyer1996 
Hexachlorobutadiene 0.0642 Travis and Arms 1988 1.00 -
Hexachlorocvclooentadiene 0.0297 Travis and Arms 1988 1.00 -
Hexachloroethane 0.1888 Travis and Arms 1988 1.00 --
lndeno(1,2,3-cdlovrene 0.0056 Travis and Arms 1988 0.41 Bever and Stafford 1993 
Pentachlorophenol 0.0443 Travis and Arms 1988 8.00 van Gestel and Ma 1988 
Phenanthrene 0.0908 Travis and Arms 1988 0.28 Beyer and Stafford 1993 
Pvrene 0.0431 Travis and Arms 1988 0.39 Beyer and Stafford 1993 
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Table 5-5 
Soil Bioaccumulation Factors Used For Small Mammals • Screening 

Site 10 - Former TCE Still at Building 157 
Risk Assessment and Feasibility Study for Site 10 Soil 

Alleaanv Ballistics Laboratorv. Rocket Center. West Virainia 
Soil-Mouse BAF (dry weight) Soil-Vole BAF (dry weight) Soil-Shrew BAF (dry weight) 

Chemical Value Reference Value Reference Value Reference 
Metals 
Arsenic 0.014 Sample et al. 1998b 0.016 Sample et al. 1998b 0.015 Sample et al. 1998b 
Cadmium 0.462 Sample et al. 1998b 0.448 Sample et al. 1998b 7.017 Sample et al. 1998b 
Chromium 0.349 Sample et al. 1998b 0.309 Sample et al. 1998b 0.333 Sample et al. 1998b 
Cooper 0.554 Sample et al. 1998b 1.290 Sample et al. 1998b 1.117 Sample et al. 1998b 
Lead 0.286 Sample et al. 1998b 0.187 Sample et al. 1998b 0.339 Sample et al. 1998b 
Mercury 0.130 Sample et al. 1998b 0.192 Sample et al. 1998b 0.192 Sample et al. 1998b 
Nickel 0.589 Sample et al. 1998b 0.898 Sample et al. 1998b 0.578 Sample et al. 1998b 
Selenium 1.263 Sample et al. 1998b 0.155 Sample et al. 1998b 1.187 Sample et al. 1998b 
Silver -- see text -- see text - see text 
Zinc 2.782 Sample et al. 1998b 2.317 Sample et al. 1998b 2.901 Sample et al. 1998b 
Semivolatile Organics 
1,2,4-Trichlorobenzene -- see text -- see text -- see text 
1,2-Dichlorobenzene -- see text -- see text - see text 
1,3-Dichlorobenzene -- see text -- see text - see text 
1,4-Dichlorobenzene -- see text - see text -- see text 
4-Bromophenvl-Phenylether -- see text -- see text -- see text 
4-Chlorophenyl-phenylether -- see text -- see text - see text 
Acenaphthene -- see text -- see text - see text 
Acenaphthvlene - see text -- see text - see text 
Anthracene -- see text -- see text - see text 
Benzo(a)anthracene -- see text -- see text - see text 
Benzo(a)pyrene -- see text -- see text - see text 
Benzo(b )fluoranthene -- see text -- see text - see text 
Benzo(a,h,i)pervlene -- see text -- see text - see text 
Benzo{k)fluoranthene -- see text -- see text - see text 
Chrysene -- see text -- see text - see text 
Dibenz(a,h)anthracene -- see text -- see text - see text 
Fluoranthene -- see text -- see text - see text 
Fluorene -- see text -- see text - see text 
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Table 5-5 
Soil Bioaccumulation Factors Used For Small Mammals - Screening 

Site 10 - Former TCE Still at Building 157 
Risk Assessment and Feasibility Study for Site 10 Soil 

A/leaanv Ballistics Laboratorv. Rocket Center. West Virainia 
Soil-Mouse BAF (dry weight) Soil-Vole BAF (dry weight) Soil-Shrew BAF (dry weiaht) 

Chemical Value Reference Value Reference Value Reference 

Hexachlorobenzene -- see text -- see text - see text 
Hexachlorobutadiene -- see text -- see text - see text 
Hexachlorocyclopentadiene -- see text -- see text - see text 
Hexachloroethane -- see text -- see text - see text 
lndeno(1,2,3-cd\ovrene -- see text -- see text -- see text 
Pentachlorophenol -- see text -- see text - see text 
Phenanthrene -- see text -- see text - see text 
Pvrene -- see text -- see text - see text 
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Table 5-6 
Exposure Parameters for Upper Trophic Level Ecological Receptors • Screening 

Site 10 ·Former TCE Still at Building 157 
Risk Assessment and Feasibility Study for Site 10 Soil 

Alleaanv Ballistics Laboratorv. Rocket Center. West Virainia 
Body Weight (kg) Water Ingestion Rate (Uday) Food Ingestion Rate (kg/dav • drv) 

ReceDtor Value Reference Value Reference Value Reference 

Birds 
American kestrel 0.0830 Palmer 1988 0.01685 allometric equation 0.01478 USEPA 1993 
American robin 0.0635 USEPA 1993 0.01287 allometric equation 0.00735 Levey and Karasov 1989 
Mammals 
Meadow vole 0.0300 Silva and Downing 1995 0.01334 USEPA 1993 0.00310 USEPA 1993 
Red fox 3.1700 Silva and Downing 1995 0.41154 allometric equation 0.15584 Sample and Suter 1994 

Short-tailed shrew 0.0133 USEPA 1993 0.00475 USEPA 1993 0.00189 USEPA 1993 
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Table 5-6 
Exposure Parameters for Upper Trophic Level Ecological Receptors • Screening 

Site 10 • Former TCE Still at Building 157 
Risk Assessment and Feasibility Study for Site 10 Soil 

Alleaanv Ballistics Laboratorv. Rocket Center. West Virainia 
Dietarv Comoosition (oercent) Soil/ Sediment Ingestion toercent) 

Terr. Small 7'quat1c Aquatic 

Receotor Plants Soil Invert. Mammals Fish/ Frogs Plants Invert. Reference Value Reference 

Birds 
American kestrel 0 0 98.0 0 0 0 USEPA 1993 2.0 Assumed based on diet 
American robin 51.6 43.6 0 0 0 0 Martin et al. 1951 4.8 Sample and Suter 1994 
Mammals 
Meadow vole 97.6 0 0 0 0 0 USEPA 1993 2.4 Bever et al. 1994 
Red fox 0 0 97.2 0 0 0 USEPA 1993 2.8 Beyer et al. 1994 

USEPA 1::1::1J; :sample and 
Short-tailed shrew 0 87.0 0 0 0 0 Suter 1994 13.0 Sample and Suter 1994 
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Table 5.7 
Surface Soil Screening Values Used in the ERA 

Site 10 • Fonner TCE Still at Building 157 
Risk Assessment and Feasiliblty Study for Site 10 Soil 

Alleaanv Ballistics Laboratorv. Rocket Center. West Vlralnla 
Chemical Screening Value Units Reference Hardness pH TOC (%) 

1, 1, 1-Trichloroethane 300 ug/kg USEPA 1995a 
1, 1,2,2-Tetrachloroethane 300 ug/kg USEPA 1995a 
1, 1,2-Trichloroethane 300 ug/kg USEPA 1995a 
1, 1-Dichloroethane 300 ug/kg USEPA 1995a 
1,2,4-Trichlorobenzene 1,270 ug/kg Efrovmson et al. 1997b 
1,2-Dichlorobenzene 100 ua/kg USEPA 1995a 
1,2-Dichloroethane 401 ug/kg MHSPE 1994 2 
1,2-Dichloropropane 38,800 ug/kg Efroymson et al. 1997b 
1,4-Dichlorobenzene 1,280 ug/kg Efroymson et al. 1997b 
2,4,5-Trichlorophenol 430 ug/kg Efroymson et al. 1997a 
2,4,6-Trichlorophenol 580 ug/ka Efrovmson et al. 1997b 
2,4-Dichlorophenol 13,400 ualka Efrovmson et al. 1997b 
2,4-Dimethylphenol 100 ua/kg USEPA 1995a 
2,4-Dinitrophenol 20,000 ug/kg Efroymson et al. 1997a 
2-Chloronaphthalene 1,033 ug/kg MHSPE 1994 2 
2-Chlorophenol 100 ug/kg USEPA 1995a 
2-Methvlohenol 100 ug/kg USEPA 1995a 
4-Methvl-2-pentanone 10,000 ua/kg USEPA 1995a (with safety factor of 10) 
4-Methytphenol 100 ug/kg USEPA 1995a 
4-Nitrophenol 380 ug/kg Efroymson et al. 1997b 
Acenaphthene 2,500 ug/kg Efroymson el al. 1997a 
Acenaphthytene 100 ug/kg USEPA 1995a 
Aluminum 50.0 mo/ka Efrovmson et al. 1997 a 
Anthracene see PAH, total; 100 ug/kg MHSPE 1994; USEPA 1995a 
Antimony 5.00 mg/kg Efroymson et al. 1997a 
Arsenic 60.0 mg/kg Efroymson et al. 1997b 
Barium 500 ma/ko Efroymson et al. 1997a 
Benzene 105 ua/kg MHSPE 1994 2 
Benzo(a)anthracene see PAH, total; 100 ug/kg MHSPE 1994; USEPA 1995a 
Benzo(a)ovrene see PAH, total; 100 ug/kg MHSPE 1994; USEPA 1995a 
Benzo(b )fluoranthene 100 ua/ka USEPA 1995a 

DRAFT Page 1of3 



Table 5-7 
Surface Soil Screening Values Used in the ERA 

Site 10 - Former TCE Still at Building 157 
Risk Assessment and Feasilibity Study for Site 10 Soil 

Alleaanv Ballistics Laboratorv_ Rocket Center. West Virainia 
Chemical Screenina Value Units Reference Hardness pH TOC 

Benzo(a,h,iloervlene see PAH, total; 100 ualka MHSPE 1994; USEPA 1995a 
Benzo(k)fluoranthene see PAH, total; 100 ug/kg MHSPE 1994; USEPA 1995a 
Beryllium 10.0 mg/kg Efrovmson et al. 1997a 
bis(2-ethvlhexvllohthalate 10,000 ua/ka IPCS 1992 
Bromodichloromethane 45,000 ug/kg USEPA 1995a (with safetv factor of 10) 
Bromoform (Tribromomethanel 114,700 ug/kg USEPA 1995a (with safetv factor of 10) 
Cadmium 4.00 mg/kg Efrovmson et al. 1997a 
Carbon tetrachloride 1,000,000 ug/kg Efrovmson et al. 1997b 
Chlorobenzene 2,400 ualka Efrovmson et al. 1997b 
Chloroform 1,000 ualka MHSPE 1994 2 
Chromium 0.40 malka Efrovmson et al. 1997b 
Chrysene see PAH, total; 100 ug/kg MHSPE 1994; USEPA 1995a 
cis-1,2-Dichloroethene 300 ug/kg USEPA 1995a 
cis-1,3-Dichloropropene 300 ug/kg USEPA 1995a 
Cobalt 100 malka USEPA 1995a 
Coooer 50.0 ma/ka Efrovmson et al. 1997b 
Dibenz(a,h)anthracene 100 ualka USEPA 1995a 
Diethvlohthalate 13,400 ualka Efrovmson et al. 1997a 
Dimethyl phthalate 10,640 ug/kg Efroymson et al. 1997b 
Di-n-butylphthalate 200,000 ug/kg Efrovmson et al. 1997a 
Ethvlbenzene 5,005 ua/ka MHSPE 1994 2 
Fluoranthene see PAH, total; 100 ualka MHSPE 1994; USEPA 1995a 
Fluorene 1,700 ualka Efrovmson et al. 1997b 
Hexachlorocvclopentadiene 1,000 ug/kg Efrovmson et al. 1997a 
lndeno(1,2,3-cdlovrene see PAH, total; 100 ug/kg MHSPE 1994; USEPA 1995a 
Iron 200 malka Efrovmson et al. 1997b 
Lead 50.0 mg/kg Efroymson et al. 1997a 
Manganese 500 mg/kg Efrovmson et al. 1997a 
Mercurv 0.10 mg/ka Efrovmson et al. 1997b 
Methvlene chloride 1,001 ualka MHSPE 1994 2 
Naphthalene see PAH, total; 100 ug/kg MHSPE 1994; USEPA 1995a 
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Table 5-7 
Surface Soil Screening Values Used in the ERA 

Site 10 - Former TCE Still at Building 157 
Risk Assessment and Feasilibity Study for Site 10 Soil 

Alleaanv Ballistics Laboratorv. Rocket Center. West Virainia 
Chemical Screening Value Units Reference Hardness pH TOC (%) 

Nickel 30.0 mg/kg Efroymson et al. 1997a 
Nitrobenzene 2,260 ug/ka Efrovmson et al. 1997b 
n-Nitrosodiphenylamine 1,090 U!lfk!l Efrovmson et al. 1997b 
PAH, total 4,100 uglkg MHSPE 1994 2 
Pentachlorophenol 3,000 ug/kg Efroymson et al. 1997a 
Phenanthrene see PAH, total; 100 uglkg MHSPE 1994; USEPA 1995a 
Phenol 1,880 ug/kg Efroymson et al. 1997b 
Pyrene 100 U!lfk!l USEPA 1995a 
Selenium 1.80 malka USEPA 1995a 
Silver 2.00 mg/kg Efroymson et al. 1997a 
Styrene 10,010 ug/kg MHSPE 1994 2 
Tetrachloroethene 401 ug/kg MHSPE 1994 2 
Thallium 1.00 mg/kg Efroymson et al. 1997a 
Toluene 13,005 U!lfk!l MHSPE 1994 2 
trans-1,2-Dichloroethene 300 ualkg USEPA 1995a 
trans-1,3-Dichloropropene 300 uglkg USEPA 1995a 
Trichloroethane 6,000 ug/kg MHSPE 1994 2 
Vanadium 2.00 mg/kg Efroymson et al. 1997a 
Vinyl chloride 300 uglka USEPA 1995a 
Xvlenes, total 2,505 U!lfk!l MHSPE 1994 2 
Zinc 50.0 malka trroymson et al. Hll:lta 
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Table 5-8 
Ingestion Screening Values for Mammals 
Site 10 ·Former TCE Still at Building 157 

Risk Assessment and Feasibility Study for Site 10 Soil 
A/leaan ' Ballistic Laborato v. Rocket Center. West Virainia 

Body Weight LOAEL NOAEL 
Chemical Test Oraanism (ka) Duration Exoosure Route Effect/Endooint (ma/ka/d) (ma/ka/d) Reference 

Metals 
Arsenic mouse 0.03 3 generations oral in water reproduction 1.26 0.13 Sample et al. 1996 
Cadmium rat 0.30 6 weeks oral (gavage reproduction 10.0 1.00 Sample et al. 1996 
Cadmium dog 10.0 3 months oral reproduction 7.50 0.75 ATSDR 1993 
Chromium rat 0.35 3 months oral in water mortality 131 13.1 Sample et al. 1996 
Copper mink 1.00 357 days oral in diet reproduction 15.14 11.7 Sample et al. 1996 
Lead rat 0.35 3 generations oral in diet reproduction 80.0 8.00 Sample et al. 1996 
Mercury rat 0.35 3 generations oral in diet reproduction 0.16 0.032 Sample et al. 1996 
Mercury mink 1.00 93 days oral in diet mortality/weight loss 0.25 0.15 Sample et al. 1996 
Nickel rat 0.35 3 generations oral in diet reproduction 80.0 40.0 Sample et al. 1996 
Selenium rat 0.35 1 year oral in water reproduction 0.33 0.20 Sample et al. 1996 
Silver rat 0.35 2 weeks oral in water mortality 181 18.1 ATSDR 1990 
Zinc rat 0.35 GD 1-16 oral in diet reproduction 320 160 Sample et al. 1996 
Zinc mink 1.00 25 weeks oral reproduction 208 20.8 ATSDR 1992 
Semivolatile Organic Comoounds 
1,2,4-Trichlorobenzene rat 0.35 3 generations oral in water reproduction 106 53 Coulston and Kolbye 1994 
1,2-Dichlorobenzene rat 0.35 chronic oral (gavage liver/kidney 857 85.7 Coulston and Kolbye 1994 
1,3-Dichlorobenzene rat 0.35 chronic oral (gavage liver/kidney 857 85.7 Coulston and Kolbye 1994 
1,4-Dichlorobenzene rat 0.35 GD 6-15 oral (gavage reproduction 500 250 Coulston and Kolbye 1994 
4-Bromophenyl-phenylether -- -- -- -- - NA NA -
4-Chlorophenyl-phenylether -- -- -- -- - NA NA -
Acenaphthene mouse 0.03 13 weeks oral gavage reproduction 3,500 350 ATSDR 1995 
Acenaphthylene mouse 0.03 13 weeks oral gavage reproduction 3,500 350 ATSDR 1995 
Anthracene mouse 0.03 13 weeks oral gavage reproduction 10,000 1,000 ATSDR 1995 
Benzo(a)anthracene mouse 0.03 GD 7-16 oral (intubation) reproduction 10.0 1.00 Sample et al. 1996 
Benzo(a)pyrene mouse 0.03 GD 7-16 oral (intubation) reproduction 10.0 1.00 Sample et al. 1996 
Benzo(b )fluoranthene mouse 0.03 GD 7-16 oral (intubation) reproduction 10.0 1.00 Sample et al. 1996 
Benzo(g,h,i)perylene mouse 0.03 19 to 29 days oral in diet reproduction 1,330 133 ATSDR 1995 
Benzo(k)fluoranthene mouse 0.03 GD 7-16 oral (intubation) reproduction 10.0 1.00 Sample et al. 1996 
Chrvsene mouse 0.03 GD 7-16 oral (intubation) reproduction 10.0 1.00 Sample et al. 1996 
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Table 5-8 
Ingestion Screening Values for Mammals 
Site 10 ·Former TCE Still at Building 157 

Risk Assessment and Feasibility Study for Site 10 Soil 
Al/eaan 'Ballistic Laborato• v. Rocket Center. West Virainia 

Body Weight LOAEL NOAEL 
Chemical Test On1anism (ka) Duration Exoosure Route Effect/Endooint (ma/ka/d) (ma/ka/d) Reference 

Dibenz(a,h)anthracene mouse 0.03 GD 7-16 oral (intubation) reproduction 10.0 1.00 Sample et al. 1996 
Fluoranthene mouse 0.03 13 weeks oral (gavage) hepatic 1,250 125 ATSDR 1995 
Fluorene mouse 0.03 13 weeks oral (gavage) hematological 1,250 125 ATSDR 1995 
Hexachlorobenzene rat 0.35 2 years oral reproduction 16.0 1.60 ATSDR 1989 
Hexachlorobutadiene rat 0.35 90 days+ oral reproduction 20.0 2.00 IPCS 1994 
Hexachlorocyclopentadiene rat 0.35 GD 6-15 oral reproduction 30.0 10.0 USEPA 1984 
Hexachloroethane -- -- -- -- - NA NA -
lndeno(1,2,3-cd)ovrene mouse 0.03 GD 7-16 oral (intubation) reproduction 10.0 1.00 Sample et al. 1996 
Pentachlorophenol rat 0.35 up to 24 months oral in diet reproduction 30.0 3.00 Coulston and Kolbye 1994 
Phenanthrene mouse 0.03 19 to 29 days oral in diet reproduction 1,330 133 ATSDR 1995 
Pyrene mouse 0.03 19 to 29 days oral in diet reproduction 1,330 133 ATSDR 1995 
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Table 5.9 
Ingestion Screening Values for Birds 

Site 10 ·Fonner TCE Still at Building 157 
Risk Assessment and Feasilibity Study for Site 10 Soil 

Alleaanv Ballistics Laboratorv. Rocket Center. West Virainia 
Body Weight LOAEL NOAEL 

Chemical Test Oraanism lka\ Duration Exnnsure Route Effect/Endnoint tma/ka/d\ tma/ka/dl Reference 
Metals 
Arsenic brown-headed cowbird 0.049 7 months oral in diet mortalitv 7.38 2.46 Sample et al. 1996 
Arsenic mallard 1.00 128 days oral in diet mortality 12.8 5.14 Sample et al. 1996 
Cadmium mallard 1.153 90 days oral in diet reproduction 20.0 1.45 Sample et al. 1996 
Chromium American black duck 1.25 10 months oral in diet reoroduction 5.00 1.00 Sample et al. 1996 
Copper chicks 0.534 10 weeks oral in diet arowth/mortalitv 61.7 47.0 Sample et al. 1996 
Lead Japanese Quail 0.15 12 weeks oral in diet reproduction 11.3 1.13 Sample et al. 1996 
Lead American kestrel 0.13 7 months oral in diet reproduction 38.5 3.85 Sample et al. 1996 
Mercury Japanese Quail 0.15 1 year oral in diet reproduction 0.90 0.45 Sample et al. 1996 
Mercury mallard 1.00 3 oenerations oral in diet reoroduction 0.078 0.026 USEPA 1997b 
Nickel mallard 0.782 90 davs oral in diet arowth/mortalitv 107 77.4 Sample et al. 1996 
Selenium mallard 1.00 100 davs oral in diet reoroduction 0.80 0.40 Sample et al. 1996 
Selenium screech owl 0.20 13.7 weeks oral in diet reproduction 1.50 0.44 Sample et al. 1996 
Silver mallard 1.00 14 davs oral ? 1,780 178 USEPA 1999 
Zinc chicken 1.935 44 weeks oral in diet reproduction 131 14.5 Sample et al. 1996 
Semivolatile Organic Comoounds 
1,2,4-Trichlorobenzene - -- -- -- - NA NA --
1,2-Dichlorobenzene northern bobwhite 0.157 14 davs oral {aavaae) arowth/mortality 2,500 250 Grimes and Jaber 1989 
1,3-Dichlorobenzene northern bobwhite 0.157 14 days oral T!:lavaoe) arowth/mortalitv 2,500 250 Grimes and Jaber 1989 
1,4-Dichlorobenzene northern bobwhite 0.157 14 days oral (oavaoe) orowth/mortalitv 2,500 250 Grimes and Jaber 1989 
4-Bromophenyl-Phenvlether - -- -- -- -- NA NA --
4-Chlorophenyl-Phenvlether - -- -- -- - NA NA --
Acenaphthene chicken 1.50 34 days oral in diet reoroduction 395 39.5 Riodon and Neal 1963a,b 
Acenaphthylene chicken 1.50 34 days oral in diet reproduction 395 39.5 Riodon and Neal 1963a,b 
Anthracene mallard 1.043 7 months oral in diet hepatic 228 22.8 Patton and Dieter 1980 
Benzo(a}anthracene chicken 1.50 34 davs oral in diet reoroduction 395 39.5 Rigdon and Neal 1963a,b 
Benzo(a)pvrene chicken 1.50 34 days oral in diet reoroduction 395 39.5 Rigdon and Neal 1963a,b 
Benzo(b )fluoranthene chicken 1.50 34 days oral in diet reoroduction 395 39.5 Riodon and Neal 1963a,b 
Benzo(g,h,i)perylene chicken 1.50 34 days oral in diet reproduction 395 39.5 Rigdon and Neal 1963a,b 
Benzo(k)fluoranthene chicken 1.50 34 davs oral in diet reoroduction 395 39.5 Rigdon and Neal 1963a,b 
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Table 5-9 
Ingestion Screening Values for Birds 

Site 10 • Fonner TCE Still at Building 157 
Risk Assessment and Feasilibity Study for Site 10 Soil 

Al/1K1anv Ballistics Laboratorv. Rocket Center. West Virainia 
Body Weight LOAEL NOAEL 

Chemical Test Oraanism tka) Duration Exnosure Route Effect/Endooint tma/ka/d) tma/ka/d) Reference 
Chrysene chicken 1.50 34 days oral in diet reproduction 395 39.5 Rigdon and Neal 1963a,b 
Dibenz(a,h)anthracene chicken 1.50 34 davs oral in diet reproduction 395 39.5 Riqdon and Neal 1963a,b 
Fluoranthene chicken 1.50 34 days oral in diet reproduction 395 39.5 Rigdon and Neal 1963a,b 
Fluorene chicken 1.50 34 days oral in diet reproduction 395 39.5 Rigdon and Neal 1963a,b 
Hexachlorobenzene Japanese Quail 0.19 ? oral reproduction 0.80 0.08 Coulston and Kolbye 1994 
Hexachlorobutadiene Japanese Quail 0.19 90 days oral reproduction 8.00 2.50 Coulston and Kolbye 1994; IPCS 1994 
Hexachlorocyclopentadiene -- -- -- -- - NA NA --
Hexachloroethane - -- -- -- -- NA NA --
lndeno(1,2,3-cd\ovrene chicken 1.50 34 days oral in diet reproduction 395 39.5 Riqdon and Neal 1963a,b 
Pentachlorophenol chicken 1.50 8weeks oral growth 200 100 Eisler 1989 
Phenanthrene chicken 1.50 34 days oral in diet reproduction 395 39.5 Rigdon and Neal 1963a,b 
Pyrene chicken 1.50 34 days oral in diet reproduction 395 39.5 Rigdon and Neal 1 ~OJa,b 
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Table 5-10 
Step 2 Screening Statistics· Site 10 ·Surface Soil 

Site 10 -Former TCE Still at Building 157 
Risk Assessment and Feasilibity Study for Site 10 Soll 

Chemical 

lnorganics (MG/KG) 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 2 

Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 2 

Manganese 
Mercury 
Nickel 
Potassium 2 

Selenium 
Silver 

Sodium 2 

Thallium 
Vanadium 
Zinc 
Semivolatile Organic Comoounds (UG/KGl 
2,2'-0xybis(1-chloropropane) 
2,4,5-T richlorophenol 
2,4,6-T richlorophenol 
NSV - No Screenm Value g 
1 - Shaded cells indicate hazard quotient based on reporting limits 
2 - Macronutrient - Not considered to be a COPC 

Allegany Ballistics Laboratory, Mineral County, WV 

Maximum Sample ID of 

Reporting Limit Frequency Concentration Maximum 

Ranae of Detection Detected Concentration 

2.03 - 2.23 7 I 7 9,830 AS 1 O-SS03-(0-0 .5 
0.37 - 7.60 0 I 7 -- -
0.35 - 0.38 7 I 7 7.80 AS 1 O-SS03-(0-0.5 
0.02 - 0.03 7 I 7 131 AS10-SS06-(0-0.5 
0.02 - 0.03 7 I 7 1.30 AS10-SS06-(0-0.5 
0.05 - 2.30 0 I 7 -- --
0.58 - 0.63 7 I 7 7,140 AS1 O-SS06-(0-0.5) 
0.07 - 0.08 7 I 7 14.7 AS 1 O-SS03-(0-0.5 
0.07 - 0.08 7 I 7 12.9 HCS-PWA-29S 
0.18 - 0.20 7 I 7 18.1 HCS-PWA-29S 
7.32 - 8.03 7 I 7 27,200 HCS-PWA-29S 
0.14 - 0.15 7 I 7 23.4 AS1 O-SS02-(0-0.5 

0.62 - 0.68 7 I 7 1,820 AS 1 O-SS06-(0-0.5 
0.05 - 0.05 7 I 7 1,140 AS10-SS06-(0-0.5 
0.05 - 0.06 5 I 7 0.13 AS10-SS02-(0-0.5 
0.09 - 0.10 7 I 7 18.7 AS10-SS06-(0-0.5 
8.45 - 9.27 6 I 7 1,780 AS 1 O-SS03-(0-0.5) 
0.40 - 0.44 1 I 7 1.00 AS 1 O-SS02-(0-0 .5 
0.05 - 0.05 0 I 6 -- -
25.6 - 101 2 I 7 137 AS1 O-SS04-(0-0.5) 
0.53 - 0.71 0 I 7 -- -
0.07 - 0.08 7 I 7 24.5 AS 1 O-SS06-(0-0.5 
0.12 - 0.13 7 I 7 130 AS 1 O-SS02-(0-0.5 

400 - 400 0 I 1 -- -
960 - 960 0 I 1 -- -
400 - 400 0 I 1 -- -

Maximum 
Screening Frequency of Hazard 

Value Exceedance Quotient1 COPC? 

50.0 7 I 7 197 YES 
5.00 - I -- 1.52 YES 
60.0 0 I 7 0.13 NO 
500 0 I 7 0.26 NO 
10.0 0 I 7 0.13 NO 
4.00 - I -- 0.57 NO 
NSV - I -- NSV NO 
0.40 7 I 7 36.8 YES 
100 0 I 7 0.13 NO 
50.0 0 I 7 0.36 NO 
200 7 I 7 136 YES 
50.0 0 I 7 0.47 NO 
NSV - I -- NSV NO 
500 7 I 7 2.28 YES 
0.10 4 I 7 1.30 YES 
30.0 0 I 7 0.62 NO 

NSV - I -- NSV NO 
1.80 0 I 7 0.56 NO 
2.00 - I -- 0.03 NO 
NSV - I -- NSV NO 
1.00 - I -- 0.71 NO 
2.00 7 I 7 12.3 YES 
50.0 7 I 7 2.60 YES 

NSV - I -- NSV NO 
430 - I -- 2.23 YES 
580 - I -- 0.69 NO 
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Table 5-10 
Step 2 Screening Statistics· Site 10 ·Surface Soil 

Site 10 ·Fonner TCE Still at Building 157 
Risk Assessment and Feasilibity Study for Site 10 Soil 
Allegany Ballistics Laboratory, Mineral County, WV 

Reporting Limit 
Chemical 

2,4-Dichlorophenol 
2,4-Dimethylphenol 
2 ,4-Dinitrophenol 
2-Chloronaphthalene 
2-Chlorophenol 
2-Methvlnaphthalene 
2-Methylphenol 
2-Nitroaniline 
2-Nitrophenol 
3,3'-Dichlorobenzidine 
3-Nitroaniline 
4,6-Dinitro-2-methvlohenol 
4-Bromophenyl-ohenylether 
4-Chloro-3-methvlohenol 
4-Chloroaniline 
4-Chlorophenyt-phenvtether 
4-Methvlohenol 
4-Nitroaniline 
4-Nitrophenol 
Acenaphthene 
Acenaphthvlene 
Anthracene 
Benzo(a}anthracene 
Benzo(a)ovrene 
Benzo(b )fluoranthene 
Benzo(o,h,i)oervlene 
Benzo(k}fluoranthene 
Butvlbenzylphthalate 

NSV - No Screening Value 
1 - Shaded cells indicate hazard quotient based on reporting limits 
2 - Macronutrient - Not considered to be a COPC 

Ranae 
400 - 400 
400 - 400 
960 - 960 
400 - 400 
400 - 400 
400 - 400 
400 - 400 
960 - 960 
400 - 400 
400 - 400 
960 - 960 
960 - 960 
400 - 400 
400 - 400 
400 - 400 
400 - 400 
400 - 400 
960 - 960 
960 - 960 
400 - 400 
400 - 400 
400 - 400 
400 - 400 
400 - 400 
400 - 400 
400 - 400 
400 - 400 
400 - 400 

Maximum Sample ID of 

Frequency Concentration Maximum 

of Detection Detected Concentration 

0 I 1 -- -
0 I 1 -- --
0 I 1 -- -
0 I 1 -- --
0 I 1 -- -
0 I 1 -- -
0 I 1 -- --
0 I 1 -- -
0 I 1 -- -
0 I 1 -- -
0 I 1 -- --
0 I 1 -- -
0 I 1 -- -
0 I 1 -- --
0 I 1 -- -
0 I 1 -- -
0 I 1 -- -
0 I 1 -- -
0 I 1 -- -
0 I 1 -- -
0 I 1 -- -
0 I 1 -- -
0 I 1 -- -
0 I 1 -- -
0 I 1 -- --
0 I 1 -- -
0 I 1 -- -
0 I 1 -- -

Maximum 
Screening Frequency of Hazard 

Value Exceedance Quotient1 COPC? 

13,400 - I -- 0.03 NO 
100 -- I - 4.00 YES 

20,000 - I -- 0.05 NO 
1,033 - I -- 0.39 NO 
100 - I -- 4.00 YES 
NSV - I -- NSV NO 
100 - I -- 4.00 YES 
NSV - I -- NSV NO 
NSV - I -- NSV NO 
NSV - I -- NSV NO 
NSV - I -- NSV NO 
NSV - I -- NSV NO 
NSV - I -- NSV NO 
NSV - I -- NSV NO 
NSV - I -- NSV NO 
NSV - I -- NSV NO 
100 - I -- 4.00 YES 
NSV - I -- NSV NO 
380 - I -- 2.53 YES 

2,500 - I -- 0.16 NO 
100 - I -- 4.00 YES 
100 - I -- 4.00 YES 
100 - I -- 4.00 YES 
100 - I -- 4.00 YES 
100 - I -- 4.00 YES 
100 - I -- 4.00 YES 
100 - I -- 4.00 YES 
NSV - I -- NSV NO 
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Table 5-10 
Step 2 Screening Statistics· Site 10 ·Surface Soil 

Site 10 -Former TCE Still at Building 157 
Risk Assessment and Feasllibity Study for Site 10 Soil 
Allegany Ballistics Laboratory, Mineral County, WV 

Reporting Limit 
Chemical 

Carbazole 
Chrysene 
Di-n-butvlohthalate 
Di-n-octylphthalate 
Dibenz(a,h)anthracene 
Dibenzofuran 
Diethylphthalate 
Dimethyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
lndeno( 1,2,3-cd)ovrene 
lsophorone 
Naphthalene 
PAH, total 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
bis(2-Chloroethoxy)methane 
bis(2-Chloroethyl)ether 
bis(2-Ethylhexvl)phthalate 
n-Nitroso-di-n-oroovlamine 
n-Nitrosodiphenylamine 
Explosives (UG/KG) 

NSV - No Screening Value 
1 - Shaded cells indicate hazard quotient based on reporting limits 
2 - Macronutrient - Not considered to be a COPC 

Ranae 
400 - 400 
400 - 400 
400 - 400 
400 - 400 
400 - 400 
400 - 400 
400 - 400 
400 - 400 
400 - 400 
400 - 400 
400 - 400 
400 - 400 
400 - 400 
400 - 400 
400 - 400 
400 - 400 
400 - 400 

-- - --
960 - 960 
400 - 400 
400 - 400 
400 - 400 
400 - 400 
400 - 400 
400 - 400 
400 - 400 
400 - 400 

Maximum Sample ID of 

Frequency Concentration Maximum 

of Detection Detected Concentration 

0 I 1 -- -
0 I 1 -- -
0 I 1 -- -
0 I 1 -- --
0 I 1 -- -
0 I 1 -- -
0 I 1 -- -
0 I 1 -- --
0 I 1 -- --
0 I 1 -- -
0 I 1 -- -
0 I 1 -- -
0 I 1 -- -
0 I 1 -- --
0 I 1 -- -
0 I 1 -- -
0 I 1 -- -
0 I 1 3,600 HCS-PWA-29S 
0 I 1 -- -
0 I 1 -- -
0 I 1 -- -
0 I 1 -- --
0 I 1 -- --
0 I 1 -- -
0 I 1 -- -
0 I 1 -- -
0 I 1 -- -

Maximum 

Screening Frequency of Hazard 
Value Exceedance Quotient1 COPC? 
NSV - I -- NSV NO 
100 - I -- 4.00 YES 

200,000 - I -- 0.002 NO 
NSV -- I -- NSV NO 
100 - I -- 4.00 YES 
NSV - I -- NSV NO 

13,400 - I -- 0.03 NO 
10,640 -- I -- 0.04 NO 

100 -- I -- 4.00 YES 
1,700 - I -- 0.24 NO 
NSV - I -- NSV NO 
NSV - I -- NSV NO 
1,000 -- I -- 0.40 NO 
NSV -- I -- NSV NO 
100 - I -- 4.00 YES 
NSV - I -- NSV NO 
100 - I -- 4.00 YES 

4,100 - I -- 0.88 NO 
3,000 - I -- 0.32 NO 
100 - I -- 4.00 YES 

1,880 - I -- 0.21 NO 
100 - I -- 4.00 YES 
NSV -- I -- NSV NO 
NSV -- I -- NSV NO 

10,000 - I -- 0.04 NO 
NSV - I -- NSV NO 
1,090 - I -- 0.37 NO 
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Table 5-10 
Step 2 Screening Statistics· Site 10 ·Surface Soil 

Site 10 -Former TCE Still at Building 157 
Risk Assessment and Feasilibity Study for Site 10 Soil 
Allegany Ballistics Laboratory, Mineral County, WV 

Reporting Limit 
Chemical 

2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Nitrobenzene 
Volatile Organic Compounds (UG/KG) 
1, 1, 1-T richloroethane 
1, 1,2,2-Tetrachloroethane 
1, 1,2-Trichloroethane 
1, 1-Dichloroethane 
1, 1-Dichloroethene 
1,2,4-Trichlorobenzene 
1,2-Dichlorobenzene 
1,2-Dichloroethane 
1,2-Dichloroorooane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
2-Butanone 
2-Hexanone 
4-Methvl-2-oentanone 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 

NSV - No Screening Value 
1 - Shaded cells indicate hazard quotient based on reporting limits 
2 - Macronutrient - Not considered to be a COPC 

Ranae 
400 - 400 
400 - 400 
400 - 400 

12.0 - 13.0 
12.0 - 13.0 
12.0 - 13.0 
12.0 - 13.0 
12.0 - 13.0 
400 - 400 
400 - 400 
12.0 - 13.0 
12.0 - 13.0 
400 - 400 
400 - 400 
12.0 - 13.0 
12.0 - 13.0 
12.0 - 13.0 
12.0 - 13.0 
12.0 - 13.0 
12.0 - 13.0 
12.0 - 13.0 
12.0 - 13.0 
12.0 - 13.0 
12.0 - 13.0 
12.0 - 13.0 
12.0 - 13.0 
12.0 - 13.0 

Maximum Sample ID of 

Frequency Concentration Maximum 

of Detection Detected Concentration 

0 I 1 -- -
0 I 1 -- --
0 I 1 -- --

0 I 6 -- -
0 I 6 -- --
0 I 6 -- -
0 I 6 -- -
0 I 6 -- --
0 I 1 -- -
0 I 1 -- -
0 I 6 -- --
0 I 6 -- --
0 I 1 -- --
0 I 1 -- --
0 I 6 -- -
0 I 6 -- -
0 I 6 -- -
0 I 6 -- -
0 I 6 -- -
0 I 6 -- -
0 I 6 -- --
0 I 6 -- -
0 I 6 -- -
0 I 6 -- -
0 I 6 -- -
0 I 6 -- -
0 I 6 -- -

Maximum 
Screening Frequency of Hazard 

Value Exceedance Quotient1 COPC? 

NSV -- I -- NSV NO 
NSV - I -- NSV NO 
2,260 - I -- 0.18 NO 

300 - I -- 0.04 NO 
300 - I -- 0.04 NO 
300 - I -- 0.04 NO 
300 - I -- 0.04 NO 
NSV - I -- NSV NO 
1,270 - I -- 0.31 NO 
100 -- I -- 4.00 YES 
401 - I -- 0.03 NO 

38,800 - I -- 0.0003 NO 
NSV -- I -- NSV NO 
1,280 -- I -- 0.31 NO 
NSV - I -- NSV NO 
NSV - I -- NSV NO 

10,000 -- I -- 0.001 NO 
NSV - I -- NSV NO 
105 - I -- 0.12 NO 

45,000 - I -- 0.0003 NO 
114,700 - I -- 0.0001 NO 

NSV - I -- NSV NO 
NSV - I -- NSV NO 

1,000,000 - I -- 0.00001 NO 
2,400 - I -- 0.01 NO 
NSV - I -- NSV NO 
1,000 - I -- 0.01 NO 
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Table 5-10 
Step 2 Screening Statistics· Site 10 ·Surface Soil 

Site 10 -Former TCE Still at Building 157 
Risk Assessment and Feasilibity Study for Site 10 Soil 
Allegany Ballistics Laboratory, Mineral County, WV 

Reporting Limit 
Chemical 

Chloromethane 
Dibromochloromethane 
Ethvlbenzene 
Methylene chloride 
Styrene 
T etrachloroethene 
Toluene 
Trichloroethane 
Vinyl chloride 
cis-1,2-Dichloroethene 
cis-1,3-Dichlorooropene 
m- and p-Xylene 
o-Xylene 
trans-1,2-Dichloroethene 
trans-1,3-Dichloroorooene 

NSV - No Screening Value 
1 - Shaded cells indicate hazard quotient based on reporting limits 
2 - Macronutrient - Not considered to be a COPC 

Ranae 
12.0 • 13.0 
12.0 - 13.0 
12.0 - 13.0 
12.0 - 13.0 
12.0 - 13.0 
12.0 - 13.0 
12.0 - 13.0 
12.0 - 13.0 
12.0 - 13.0 
12.0 - 13.0 
12.0 - 13.0 
12.0 - 13.0 
12.0 - 13.0 
12.0 - 13.0 
12.0 - 13.0 

Maximum Sample ID of 

Frequency Concentration Maximum 

of Detection Detected Concentration 

0 I 6 -- --
0 I 6 -- -
0 I 6 -- --
0 I 6 -- --
0 I 6 -- -
0 I 6 -- --
0 I 6 -- -
2 I 6 3.10 AS1 O-SS05-(0-0.5) 
0 I 6 -- -
0 I 6 -- -
0 I 6 -- -
5 I 6 5.70 AS 1 O-SS03-(0-0.5) 
0 I 6 -- -
0 I 6 -- -
0 I 6 -- --

Maximum 

Screening Frequency of Hazard 

Value Exceedance Quotient1 COPC? 

NSV - I -- NSV NO 
NSV - I -- NSV NO 
5,005 - I -- 0.003 NO 
1,001 -- I -- 0.01 NO 
10,010 - I -- 0.001 NO 

401 - I -- 0.03 NO 
13,005 -- I -- 0.001 NO 
6,000 0 I 6 0.001 NO 
300 -- I -- 0.04 NO 
300 -- I -- 0.04 NO 
300 -- I -- 0.04 NO 

2,505 - I -- 0.002 NO 
2,505 -- I -- 0.01 NO 
300 - I -- 0.04 NO 
300 -- I -- 0.04 NO 
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Table 5-11 
Summary of Hazard Quotients for Food Web Exposures· Site 10 ·Screening 

Site 10 ·Former TCE Still at Building 157 
Risk Assessment and Feasibility Study for Site 10 Soil 

Al/eaanv Ballistics Laboratorv. Rocket Center. West Virainia 
Short-tailed shrew Meadow vole Red fox American robin American kestrel 

Chemical NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 
Metals 
Arsenic 5.15 0.51 7.03 0.70 0.13 0.01 0.31 0.10 0.02 <0.01 
Cadmium 11.6 1.16 0.76 0.08 0.55 0.06 3.57 0.26 1.04 0.08 
Chromium 0.46 0.05 <0.01 <0.01 0.02 <0.01 2.43 0.49 0.88 0.18 
Copper 0.32 0.25 0.10 0.08 0.09 0.07 0.05 0.04 0.08 0.06 
Lead 0.60 0.06 0.15 0.01 0.04 <0.01 2.29 0.23 0.30 0.03 
Mercury 10.4 2.09 2.06 0.41 <0.01 <0.01 0.39 0.19 0.01 <0.01 
Nickel 0.28 0.14 0.07 0.03 0.02 <0.01 0.08 0.06 0.03 0.02 
Selenium 0.92 0.56 1.53 0.93 0.17 0.10 0.58 0.17 0.27 0.08 
Silver <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
Zinc 1.31 0.66 0.15 0.08 0.79 0.08 6.86 0.76 4.11 0.46 
Semivolatile Organic ComPOunds 
1,2,4-Trichlorobenzene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 NA NA NA NA 
1,2-Dichlorobenzene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
1,3-Dichlorobenzene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
1,4-Dichlorobenzene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
4-Bromophenyl-Phenvlether NA NA NA NA NA NA NA NA NA NA 
4-Chlorophenvl-Phenylether NA NA NA NA NA NA NA NA NA NA 
Acenaphthene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
Acenaphthylene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
Anthracene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
Benzo(a)anthracene 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
Benzo(a)pyrene 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
Benzo(b )fluoranthene 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
Benzo(g,h,i)perylene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
Benzo(k)fluoranthene 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
Chrysene 0.03 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
Dibenz(a,h)anthracene 0.03 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
Fluoranthene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
Fluorene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
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Table 5-11 
Summary of Hazard Quotients for Food Web Exposures - Site 10 - Screening 

Site 10 - Fonner TCE Still at Building 157 
Risk Assessment and Feasibility Study for Site 10 Soil 

Alleaanv Ballistics Laboratorv. Rocket Center. West Virainia 
Short-tailed shrew Meadow vole Redfox American robin American kest 

Chemical NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LO 
Hexachlorobenzene 0.06 <0.01 <0.01 <0.01 <0.01 <0.01 0.46 0.05 0.33 0.03 
Hexachlorobutadiene 0.03 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
Hexachlorocyclopentadiene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 NA NA NA NA 
Hexachloroethane NA NA NA NA NA NA NA NA NA NA 
lndeno(1,2,3-cd)pyrene 0.03 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
Pentachlorophenol 0.32 0.03 <0.01 <0.01 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 
Phenanthrene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
Pvrene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
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Chemical 
Metals 
Aluminum 
Antimony 
Arsenic 
Cadmium 
Chromium 
Iron 
Lead 
Manganese 
Mercury 
Selenium 
Vanadium 
Zinc 
Semivolatile Organic Compounds 
2,4,5-Trichlorophenol 
2,4-Dimethylphenol 
2-Chlorophenol 
2-Methvlphenol 
4-Methylphenol 
4-Nitrophenol 
Acenaphthylene 
Anthracene 
Benzo1 a anthracene 
Benzo a1pyrene 
Benzo b fluoranthene 
Benzo(g,h,i)perylene 
Benzo k fluoranthene 
Chrysene 
Dibenz a,h)anthracene 

MD - Maximum Detect 
MRL - Maximum Reporting Limit 
NSV - No Screening Value 

MD 

x 

x 
x 

x 
x 

x 
x 

Table 5-12 
Summary of COPCs Following Step 2 Screening 

Site 10 - Former TCE Still at Building 157 
Risk Assessment and Feasibility Study for Site 10 Soil 

Alleaany Ballistics Laboratorv. Rocket Center. West Virainia 
Surface Soil Food Web Exposures 

MRL NSV 5hort-tanea shrew Meadow vole Redfox American robin American 

x 
x x 
x x x 

x 

x 

x x 
x 

x x x 

x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
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Chemical 
Fluoranthene 
lndeno(1,2,3-cd\ovrene 
Naphthalene 
Phenanthrene 
Pyrene 
Volatile Organic Compounds 
1,2-Dichlorobenzene 

MD - Maximum Detect 
MRL - Maximum Reporting Limit 
NSV - No Screening Value 

MD 

Table 5-12 
Summary of COPCs Following Step 2 Screening 

Site 10 - Former TCE Still at Building 157 
Risk Assessment and Feasibility Study for Site 10 Soil 

Alleaany Ballistics Laboratorv. Rocket Center, West Virginia 
Surface Soil Food Web Exposures 

MRL NSV ;:,nort-tailed shrew Meaaowvole Redfox Am 

x 
x 
x 
x 
x 

x 
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Table 5-13 
Soil Bioconcentration and Bioaccumulation Factors Used For Plants and Soil Invertebrates • Baseline 

Site 10 ·Former TCE Still at Building 157 
Risk Assessment and Feasibility Study for Site 10 Soil 

Alleaanv Ballistics Laboratorv. Rocket Center. West Virainia 
Soil-Plant BCF (drv weight) Soil-Invertebrate BAF (dry weight) 

Chemical Value Reference Value Reference 
Metals 
Arsenic 0.037 Bechtel Jacobs 1998 0.26 Sample et al. 1998a 
Cadmium 0.514 Bechtel Jacobs 1998 7.66 Sample et al. 1998a 
Chromium 0.008 Baes et al. 1984 0.32 Sample et al. 1998a 
Lead 0.038 Bechtel Jacobs 1998 0.31 Sample et al. 1998a 
Mercury 0.344 Bechtel Jacobs 1998 1.19 Sample et al. 1998a 
Selenium 0.567 Bechtel Jacobs 1998 0.98 Sample et al. 1998a 
Zinc 0.358 Bechtel Jacobs 1998 2.48 Sample et al. 1998a 
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Table 5-14 
Soil Bioaccumulation Factors Used For Small Mammals - Baseline 

Site 10 - Fonner TCE Still at Building 157 
Risk Assessment and Feasibility Study for Site 10 Soil 

Al/eaanv Ballistics Laboratorv. Rocket Center. West Virainia 
Soil-Mouse BAF (dry weight) Soil-Vole BAF (dry weight) Soil-Shrew BAF (dry weight) 

Chemical Value Reference Value Reference Value Reference 
Metals 
Arsenic 0.003 Sample et al. 1998b 0.005 Sample et al. 1998b 0.004 Sample et al. 1998b 
Cadmium 0.144 Sample et al. 1998b 0.134 Sample et al. 1998b 2.212 Sample et al. 1998b 
Chromium 0.092 Sample et al. 1998b 0.125 Sample et al. 1998b 0.094 Sample et al. 1998b 
Lead 0.055 Sample et al. 1998b 0.041 Sample et al. 1998b 0.148 Sample et al. 1998b 
Mercury 0.073 Sample et al. 1998b 0.067 Sample et al. 1998b 0.067 Sample et al. 1998b 
Selenium 0.258 Sample et al. 1998b 0.022 Sample et al. 1998b 0.273 Sample et al. 1998b 
Zinc 0.509 Sample et al. 1998b 0.293 Sample et al. 1998b 0.862 Sample et al. 1998b 
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Table 5-15 
Exposure Parameters for Upper Trophic Level Ecological Receptors - Baseline 

Site 10 - Former TCE Still at Building 157 
Risk Assessment and Feasibility Study for Site 10 Soil 

Alleaanv Ballistics Laboratorv. Rocket Center. West Virainia 
Body Weiaht (kg) Water Ingestion Rate (Uday) Food Ingestion Rate (kg/day - dry) 

Receotor Value Reference Value Reference Value Reference 

Birds 
American kestrel 0.1140 USEPA 1993 0.01377 allometric eauation 0.01094 USEPA 1993 
American robin 0.0773 USEPA 1993 0.01062 allometric equation 0.00552 Levey and Karasov 1989 
Mammals 
Meadow vole 0.0428 Silva and Downing 1995 0.00899 USEPA 1993 0.00209 USEPA 1993 

Short-tailed shrew 0.0169 USEPA 1993 0.00376 USEPA 1993 0.00150 USEPA 1993 
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Table 5-15 
Exposure Parameters for Upper Trophic Level Ecological Receptors • Baseline 

Site 10 ·Former TCE Still at Building 157 
Risk Assessment and Feasibility Study for Site 10 Soil 

Alleaanv Ballistics Laboratorv. Rocket Center. West Virainia 
Dietary Composition foercent) Soil/ Sediment Ingestion (percent) 

Terr. 5man Aquatic Aquatic 
Receotor Plants Soil Invert. Mammals Fish/ Frogs Plants Invert. Reference Value Reference 

Birds 
American kestrel 0 0 98.0 0 0 0 USEPA 1993 2.0 Assumed based on diet 
American robin 51.6 43.6 0 0 0 0 Martin et al. 1951 4.8 Sample and Suter 1994 
Mammals 
Meadow vole 97.6 0 0 0 0 0 USEPA 1993 2.4 Bever et al. 1994 

I USE PA 1 \:l\:IJ; Sample an<l 
Short-tailed shrew 0 87.0 0 0 0 0 Suter 1994 13.0 Sample and Suter 1994 
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Table 5-16 
Assessment Endpoints, Risk Hypotheses, and Measurement Endpoints • Baseline 

Site 10 -Former TCE Still at Building 157 
Risk Assessment and Feasilibity Study for Site 10 Soil 

Alleaanv Ballistics Laboratorv. Rocket Centef'. West Virainia 
Assessment Endooint Risk Hypothesis Measurement Endpoint Receptor 

Survival, growth, and reproduction of Are site-related chemical concentrations in surface soils Comparison of mean chemical concentrations in surface Soil Invertebrates 
terrestrial soil invertebrate communities sufficient to adversely effect soil invertebrate communities? soils with soil screening values. (earthworms) 
Survival, growth, and reproduction of Are site-related chemical concentrations in surface soils Comparison of mean chemical concentrations in surface 

Terrestrial plants 
terrestrial plant communities sufficient to adverselv effect terrestrial plant communities? soils with soil screenina values. 

Are site-related chemical concentrations in surface soil 
Comparison of literature-derived chronic No Observed 

Survival, growth, and reproduction of 
sufficient to cause adverse effects (on growth, survival, or 

Adverse Effect Level (NOAEL) and Lowest Observed 
terrestrial mammalian herbivore 

reproduction) to mammalian species populations that may 
Adverse Effect Level (LOAEL) values for survival, growth, Meadow vole 

populations and/or reproductive effects with modeled dietary exposure 
consume terrestrial plants from the site? 

doses based on mean soil concentrations. 

Are site-related chemical concentrations in surface soil 
Comparison of literature-derived chronic No Observed 

Survival, growth, and reproduction of 
sufficient to cause adverse effects (on growth, survival, or 

Adverse Effect Level (NOAEL) and Lowest Observed 
terrestrial mammalian insectivore 

reproduction) to mammalian species populations that may 
Adverse Effect Level (LOAEL) values for survival, growth, Short-tailed shrew 

populations and/or reproductive effects with modeled dietary exposure 
consume terrestrial invertebrates from the site? 

doses based on mean soil concentrations. 

Are site-related chemical concentrations in surface soil 
Comparison of literature-derived chronic No Observed 

Survival, growth, and reproduction of sufficient to cause adverse effects (on growth, survival, or 
Adverse Effect Level (NOAEL) and Lowest Observed 
Adverse Effect Level (LOAEL) values for survival, growth, American robin 

terrestrial avian omnivore populations reproduction) to avian species populations that may 
and/or reproductive effects with modeled dietary exposure 

consume terrestrial plants and invertebrates from the site? 
doses based on mean soil concentrations. 

Are site-related chemical concentrations in surface soil 
Comparison of literature-derived chronic No Observed 

Survival, growth, and reproduction of sufficient to cause adverse effects (on growth, survival, or 
Adverse Effect Level (NOAEL) and Lowest Observed 
Adverse Effect Level (LOAEL) values for survival, growth, American kestrel 

terrestrial avian carnivore populations reproduction) to avian species populations that may 
and/or reproductive effects with modeled dietary exposure 

consume small mammals from the site? 
cloSP.s based on mP.;in soil conr.P.ntr"'tinns. 
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Table 5-17 
Step 3 Screening Statistics· Site 10 Surface Soil 

Site 10 ·Former TCE Still at Building 157 
Risk Assessment and Feasibility Study for Site 10 Soil 

Allegany Ballistics Laboratory, Rocket Center, West Virginia 

Maximum Sample ID of Mean 

Reporting Limit Frequency Concentration Maximum Arithmetic Screening Frequency of Hazard 
Chemical Ranae of Detection Detected Concentration Mean Value Exceedance Quotient1 COC? 

Metals (MG/KG) 
Aluminum 2.03 • 2.23 7 I 7 9,830 AS 1 O-SS03-(0-0.5) 7,911 50.0 7 I 7 158 YES 
Antimony 0.37 - 7.60 0 I 7 -- -- 0.72 5.00 -- I -- 0.14 (NO 
Chromium 0.07 - 0.08 7 I 7 14.7 AS 1 O-SS03-(0-0.5) 12.6 0.40 7 I 7 31.6 YES 
Iron 7.32 - 8.03 7 I 7 27,200 HCS-PWA-29S 22,800 200 7 I 7 114 YES 
Manoanese 0.05 - 0.05 7 I 7 1,140 AS10-SS06-(0-0.5) 904 500 7 I 7 1.81 YES 
Mercury 0.05 - 0.06 5 I 7 0.13 AS1 O-SS02-(0-0.5) 0.09 0.10 4 I 7 0.90 NO 
Vanadium 0.07 - 0.08 7 I 7 24.5 AS10-SS06-(0-0.5) 21.4 2.00 7 I 7 10.7 YES 
Zinc 0.12 - 0.13 7 I 7 130 AS 1 O-SS02-(0-0.5) 79.4 50.0 7 I 7 1.59 YES 
Semivolatile Organic Compounds (UG/KG) 
2,4,5-Trichloroohenol 960 - 960 0 I 1 -- -- 480 430 -- I -- 1.12 NO) 
2,4-Dimethylphenol 400 - 400 0 I 1 -- -- 200 100 -- I -- 2.00 NO 
2-Chloroohenol 400 - 400 0 I 1 - -- 200 100 -- I -- 2.00 (NO 
2-Methylphenol 400 - 400 0 I 1 - -- 200 100 -- I -- 2.00 NO 
4-Methylphenol 400 - 400 0 I 1 - -- 200 100 -- I -- 2.00 NO 
4-Nitrophenol 960 - 960 0 I 1 - -- 480 380 -- I -- 1.26 NO 
Acenaohthvlene 400 - 400 0 I 1 - -- 200 100 -- I -- 2.00 NO 
Anthracene 400 - 400 0 I 1 - -- 200 100 -- I -- 2.00 (NO) 
Benzo( a)anthracene 400 - 400 0 I 1 - -- 200 100 -- I -- 2.00 NO) 
Benzo(alovrene 400 - 400 0 I 1 -- -- 200 100 -- I -- 2.00 NO 
Benzo(b )fluoranthene 400 - 400 0 I 1 - -- 200 100 -- I -- 2.00 NO 
Benzo(g,h,i)perytene 400 - 400 0 I 1 -- -- 200 100 -- I - 2.00 NO 
Benzo(k)fluoranthene 400 - 400 0 I 1 - -- 200 100 -- I -- 2.00 NO 
Chrysene 400 - 400 0 I 1 - -- 200 100 -- I -- 2.00 NO 
Dibenz(a,h)anthracene 400 - 400 0 I 1 - -- 200 100 -- I -- 2.00 NO 
Fluoranthene 400 - 400 0 I 1 - -- 200 100 -- I -- 2.00 NO 
lndeno(1,2,3-cdlovrene 400 - 400 0 I 1 - -- 200 100 -- I ·- 2.00 NO 
Naphthalene 400 - 400 0 I 1 - -- 200 100 -- I -- 2.00 NO 
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Table 5-17 
Step 3 Screening Statistics - Site 10 Surface Soil 

Site 10 - Fonner TCE Still at Building 157 
Risk Assessment and Feasibility Study for Site 10 Soll 

Allegany Ballistics Laboratory, Rocket Center, West Virginia 

Maximum Sample ID of Mean 

Reporting Limit Frequency Concentration Maximum Arithmetic Screening Frequency of Hazard 

Chemical Ranae of Detection Detected Concentration Mean Value Exceedance Quotient1 COC? 

Phenanthrene 400 - 400 0 I 1 - -- 200 100 -- I -- 2.00 (NO) 

Pyrene 400 - 400 0 I 1 -- -- 200 100 -- I -- 2.00 (NO) 

Volatile Organic Compounds (UG/KG) 
1,2-Dichlorobenzene 400 - 400 0 I 1 - -- 200 100 -- I -- 2.00 (NO) 

Shading indicates that the constituent was not detected. 
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Table 5-18 
Summary of Hazard Quotients for Food Web Exposures • Baseline 

Site 10 -Former TCE Still at Building 157 
Risk Assessment and Feasibility Study for Site 10 Soil 

Al/RtJanv Ballistics Laboratorv. Rocket Center. West Virainia 
Short-tailed shrew Meadow vole American robin American kestrel 

Chemical NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 
Metals 
Arsenic 1.55 0.15 0.14 0.01 0.03 0.01 <0.01 <0.01 
Cadmium 0.12 0.01 <0.01 <0.01 0.04 <0.01 0.02 <0.01 
Chromium 0.03 <0.01 <0.01 <0.01 0.17 0.03 0.15 0.03 
Lead 0.09 <0.01 <0.01 <0.01 0.26 0.03 0.06 <0.01 
Mercury 0.29 0.06 0.05 <0.01 0.01 <0.01 <0.01 <0.01 
Selenium 0.16 0.10 0.05 0.03 0.04 0.01 0.01 <0.01 
Zinc 0.10 0.05 <0.01 <0.01 0.51 0.06 0.31 0.03 
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Chemical 
Aluminum 
Arsenic 
Chromium 
Iron 
Manganese 
Vanadium 
Zinc 

FOO - Frequency of Detection 
FOE - Frequency of Exceedance 

Table 5-19 
Summary of COCs • Step 3 

Site 10 -Fonner TCE Still at Building 157 
Risk Assessment and Feasibility Study for Site 10 Soil 

Alleaanv Ballistics Laboratorv. Rocket Center. West Vir:rJinia 
Surface Soil Food Web 

FUD FOE Maximum HQ Mean HQ Receptor Endpoint Mean ttY 

717 717 197 158 
Short-tailed shrew NOAEL 1.55 

717 717 36.8 31.6 
717 717 136 114 
717 717 2.28 1.81 
717 717 12.3 10.7 
717 717 2.60 1.59 
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Table 5-20 
Background Comparison· Site 10 Surface Soil 

Site 10 • Former TCE Still at Building 157 
Risk Assessment and Feasibility Study for Site 10 Soll 

Alleaanv Ballistics Laboratorv. Rocket Center. West Virainia 
Site 10 Surface Soils Back! round Surface Soils Frequency of Site Concentration 

Maximum Upper Maximum Background UTL Maximum Ratio Significantly Higher 
Frequency of Concentration Arithmetic Tolerance Concentration Arithmetic Exceedance for of Site Soils to Than Background Ratio of Ratio of 

Chemical Detection Detected Mean Limit Detected Mean Site Soils Backaround UTL (Means Test)? Maximums Means 
Metals (MG/KG) 
Aluminum 7 I 7 9,830 7,911 7,970 9,710 5,650 4 I 7 1.23 Yes 1.01 1.40 
Arsenic 7 I 7 7.80 6.19 10.9 10.9 5.52 0 I 7 0.72 No 0.72 1.12 
Chromium 7 I 7 14.7 12.6 13.9 15.4 10.4 2 I 7 1.06 Yes 0.95 1.22 
Iron 7 I 7 27,200 22,800 27,900 27,600 21,600 0 I 7 0.97 No 0.99 1.06 
Manganese 7 I 7 1,140 904 1,090 1,040 775 1 I 7 1.05 No 1.10 1.17 
Mercury 5 I 7 0.13 0.09 0.31 0.31 0.04 0 I 7 0.42 Yes 0.42 2.25 
Vanadium 7 I 7 24.5 21.4 17.8 18.4 13.7 6 I 7 1.38 Yes 1.33 1.56 
Zinc 7 I 7 130 79.4 136 136 66.6 0 I 7 0.96 Yes 0.96 1.19 

DRAFT Page 1of1 



Source 

Site 10 - Former 
TCE Still (1959-

early 1960s) Near 
Building 157 

Transport Pathways Exposure Media 
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Surface Soil 
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Figure 5·1 
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• 

* * • • 
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SECTION6 

Conclusions and Recommendations 

The HHRA evaluated the potential human-health risks associated with current and 
potential future exposures to surface soil and combined surface and subsurface soil at the 
site. Two essential and naturally occurring nutrients, iron and manganese, were identified 
as potential contributors to a noncarcinogenic hazard for two receptors (child resident - iron 
and manganese, and construction worker - iron) evaluated in the risk assessment. However, 
the receptor-specific intakes were consistent with established safe or recommended daily 
doses and, therefore, should not be considered a health concern. 

The results of the ERA for Site 10 soil indicate there are low to negligible risks for both 
upper trophic level receptors (via food web exposure) and lower trophic level receptors (via 
direct exposure). In addition to constituent concentrations comparable to background levels 
or below risk screening levels, the relatively small size of the site and the limited terrestrial 
habitat quality present at Site 10 will limit potential exposures. Further, only vanadium 
consistently exceeded its background concentration, but the metal is not a known site
related constituent. 

Because the Site 10 surface and subsurface soil constituent concentrations do not pose 
unacceptable risks to human health or the environment, no remedial action is deemed 
necessary for the site. 
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SECTION7 

Feasibility Study 

The results of surface and subsurface soil samples were used to evaluate potential current 
and future risks associated with human and ecological exposure to Site 10 soil. 

The results of this evaluation indicate that existing constituent concentrations in Site 10 soil 
do not pose an unacceptable risk to human health or the environment. For this reason, no 
remedial action is deemed necessary for Site 10 soil and, therefore, no remedial alternatives 
were evaluated. 
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Appendix A 
Raw Analytical Results for Site 10 Soil 



~ltatlon ID 
~ample ID 
Sample Date 

Chemlcal Name 

Volatile Organic Compound• (UG/KG) 

1, 1, 1 ·Trichloroethane -
1, 1,2,2· Tetrachloroothane 

1, 1,2-Trichloroethane 

1, 1-Dichloroethane 

1 , 1-0ichloroelhene 

1,2,4-Trlchlomben~"!'_e ______ 
-·---

1,2-Dichlorobenzene 

1,2-0ichloroethane 

1,2-Dichloroethene (total) 

1,2-0ichloropropane 

1,3-0ichlorobenzena 

1,4-Dichbrobenzene 

l2-Bu1anone 

~-Hexanone 

14-Methyt:2.:e!n~e ____ 

""'8tone 

IBenzane 
~ro~chlorometha,;-

--·- ----

Bmmoform 

~romomethane 

k:art>ondisulfide 

!Carbon tetrachloride 

jehlorobenzene 

lchloroethane ----·-
jehlorobnn 
Chloromelhane 

IDibromochloromelh;~e 
-

Elhytbenzene 

~athytene chloride 

~tyrene 

ITetrachloroelhene 

!Toluene 

!Trlchloroelhene 

!Vinyl acetate 

l\ilnyl chloride 

IXytene, total 

lcis· 1,2-Dichloroelhene 

lcis-1,3-Dichlompmpene 

rans-1,2-Dichloroethene 

'"'ns-1,3-Dichlompmpene 

6eml-volatlle Orgonlc Compound• (UGIKG) 

2,4,5-Trichlomphenol 

2,4,6-Trlchlorophenol 

NA • Nol analyzed 
8 - Analyta not detaded above associated blank 
J - Reported value is estimated 

----

PWA-1128 

TableA-1 
Historic RI and Phase II RI Soil Data 

Site 10- FonnerTCE Stiff at Building 157 
Allegany Ballistics Laboratory, Rocket Center, West Virginia 

PWA-10 PWA-11/12 

HCS.PWA-280N HCS.PWA-10N HCS..PWA-100N HCS-PWA-110N H(;S-PWA-120N 

0711""'? 08/P"'? 07;1.,.,, 0111•K>? 0111•K>? 

10 u 10 u 10 u 10 u 8.5 u 
NA NA NA NA NA 

NA NA NA NA NA 

20 u 20 u 20 u 20 u 17 u 
20 u 20 u 20 u 20 u 17 u 

------~ ~--~ ~----~ -- -- -- -~ ,_ - ----·- -
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 NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

HC~A-140N 

01I011l12 

9.60 u 
NA 

NA 

19 u 
19 u 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
·------1-- --- ~ -- -~ r-------

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 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 NA NA NA NA NA 
~------

NA NA NA NA NA NA 

NA NA NA NA NA NA 

20 u 20 u 20 u 20 u 17 u 19 u 
NA NA NA NA NA NA 

NA NA NA NA NA NA 

NA NA NA NA NA NA 

10 u 10 u 10 u 78 170 52 
NA NA NA NA NA NA 

NA ~ NA ~ NA NA 
-t----

NA NA NA NA NA NA 

20 u 20 u 20 u 20 u 17 u 19 u 
NA NA NA NA NA NA 

20 u 20 u 20 u 20 u 17 u 19 u 
NA NA NA NA NA NA 

---
NA NA NA NA NA NA 

NA NA NA NA NA NA 

R - Unreliable result 
U - Anelyte nol detected 

PWA-13114 

HCS..PWA-140NIDUP HC~ 

01/01"'2 07121~'2 

10 u 6U 

NA 6U 

NA 6U 

20 u 6U 

20 u 6U 

NA NA 
---

NA NA 

NA 6U 

NA 6U 

NA 6U 

NA NA 

NA NA 

NA 13 u 
NA 13 u 
NA 13~_ -----
NA 13 UJC 

NA ~ u_ --------
NA 6 u 
NA 6U 

NA 13 u 
NA 6U 

NA 6U 

NA 6U 

NA 13 u -----
NA 6U 

NA 13 u 
NA 6 u 
NA 6U 

20 u 13 UJ 

NA 6U 

NA lJ 
NA SU 

45 34 
NA 13 UJC 

-~ _____ !_3 _IJ__ 
NA 6U 

20 u NA 

NA BU 

20 u NA 

NA 6U 

NA NA 

NA NA 
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~taUon ID 
~ample ID 
Sample~-

·----·----

~hemlcal Name 
12.4-Dichlorophenol 

12.4-Dimethylphenol 

12.4-Dinitrophenol 

~-Chloronaphthalene 

12-Chlorophenol 

12-Methytnaphthalene 

12-Methylphenol 

12-Nitroanmna r-------- -· 
12-Nttrophenol 

------ ------

13,3'-0idllorobanzidina 

~Nltroanillne 

~.6-Dinltro-2-methylphenol 

"-Bromophen)+phenylether 

~-Chloro-3-methylphenol 

14-chloroaniUne 

~hlorophenyt-phanytether 

14-Methytp~--------
14-Nltroanilina 

~-Nltrophenol ·------
!AcAnaphthane 

~naphthylene 

IAnthracena 

llenzo(a)an1hracene 

llenzo(a)pyrene 

llenzo(b)ftuoranthene 

llenzo(g,h,Qparylene 

llenzo(k)ftuoran1hene 

llis(2-chloro-1-methylethyQ ether 

llutytbenzylphthalate 

ICarbazole 

iChrysene 

kli-n-butylphthalate 

01-n-octylphthalate 

Dibenz(a,h)anthracene 

Dibenzofuran --
k:J;ethylphthalale 

Oimethyl phthalate 

ll=luoranthane 

IF1uorena 

Haxachlorobenzana 

Hexachlorobutadiene 

Hexachlo 

NA - Not analyzed 
B - Analyte not detected above associated blank 
J - Reported value Is estimated 

iene 

-··-------

PWA-1/28 

Table A-1 
Historic RI and Phase II RI SoH Data 

Site 10 - FonnOf TCE Still et Building 157 
Allegany BaHlstlcs Laboratory, Rocket Center, Wes1 Virginia 

PWA-10 PWA-11112 

HCS-PWA:280N HCS-PWA-10N HCS-PWA-100.t'I__ HCS-PYJ~-11 ON _H_9~WA-12Qr-I_ 

0711=? Olll1"'" 0711"'" 0711':UQ') 0711""° 

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 NA NA 

NA NA NA NA NA 

PWA-13/14 

HCS-PWA-140,..,_ ~PWA-140N/OUP HCS-P~ 

01m1102 01"'""' 07171"'7 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA ·-~·----~ -~ -- - ----~r NA NA -----~- -"-·--r-- -------- ~-- ------- ~ 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

------- NA e----~ f--- ---

NA NA 

---~ f---f----- 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 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 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 NA NA NA 

NA f'.lA~ --- -~- ~- 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 

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 

NA 

NA 

NA 

R - Unraliabta resutt 
U - Analyte not detected 

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 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 NA NA 

NA NA NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

--~ ~ 
NA 

____ l\IA 
~-

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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Station ID 
Sample ID 
Sample Dai; · 

- -- -----

~hemlcal Name 

Hexachloroethane 

lndeno(1,2,3-cd)pyrene 

leophorone 

Naphthalene 

Pentachlorophenol 

Phenanthrane 

Phenol 

~ene __ ... -----

bis(2-Chloroethoxy)methane 

bis(2-Chloroethyl)ether 

bis(2-Ethythexyt)phthalate 

n-Nttroso-di-n-propylamine 

n-Nitrosodiphenylamine 

~ploalvoo (UG/KG) 

12,4-0initrotoluena 

12,6-0initrotoluana 
··-

~ltrobenzene 

lfotal Metals (MG/KG) 

IAluminum 

~timony 

IArRenic 

~arium 

IBeryHium 

!Cadmium 
lcaldum ----- -------

~hromlum 
---·-·------·-

~bait 

~pper 
Iron 

ead 

Magnesium 

Manganese 

Mercury 

~id<el 
lf>otassium 

~lenium 

~Uver 

!sodium 
!ThalHum 

!Vanadium 

~inc 

Wet Chomletry (MG/KG) 

Tolal oroanic carbon (TOC) 

NA - Not analyzad 
B - Analyte not detected above associated blank 
J - Reported value Is estimated 

PWA-1128 

Table A-1 
Historic RI and Phase II RI Soil Data 

Site 10 - Fonner TCE StiU at Building 157 
Allegany Ball'5tics Laboratory, Rocket Center, West Virginia 

PWA-10 PWA-11112 

HCS-PWA-LBQ"!. .. iiCS-PWA-1 ON HCS-P'N_A-1 OON HCS-PWA-11 ON_ r- H.(;S-PWA-120N HCS-PWA-140N 

07/PIC'> OA/p~• n1110~• 07f10ITTO n1f1°ITTO n1101/Q7 

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 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 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 NA NA NA ----- -- - r-· - ·---------------

NA NA NA NA NA NA 

------ ----- ~-- ----- ----- - I-------- - r---- --------

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 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 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 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 

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 NA NA 

R - Unreliable result 
U - Analyte not detected 

PWA-13114 

_l:ICS-PWA-140N/DUP HCS-PWA-13 

n1'°'"'' n7171/C7 

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 

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 

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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Station ID 
Sample ID 
s.;;;;;1& oaie- - · 
Chemical Name 

Volltll• Organic Compounds (UG/KG) 

PWA-15116 

TableA·1 
Historic RI and Phase II RI SoU Data 

S~e 10 • Fonner TCE Still at Building 157 
Allegany BaUistics Laboratory, Rocket Center. West Virginia 

PWA-17/18 PWA-19/20 PWA-24 

1,1,1-Trichloroathene 11U 8.90U 9.60U 10U 8.5U 9.80U 6U 9.60U 6U 9.80U 

1, 1,2,2· Tatrechloroethane NA NA NA NA NA NA 6 U NA 6 U NA 

1, 1,2· Trichloroethane NA NA NA NA NA NA 6 U NA 6 U NA 

1,1-Dichloroethene 21 U 18 U 19 U 20 U 17 U 19 U 6 U 19 U 6 U 19 U 

1,1-Dichloroethene 21 U 18 U 19 U 20 U 17 U 19 U S U 19 U S U 630 

1~2,4-Trich~~nzene ------ -~-r----- ____ N_A - --~r-- -----~-r---- NA --------~r---- --~-- ------~ ___ NA_---- ----~ -· 
1,2-Dichlorobenzene NA NA NA NA NA NA NA NA NA NA 

PWA-25 

9.20 u 
NA 

NA 

18 u 
18 u 

-----~~
NA 

~1~,2_-~_·c11_1o_roeth __ ._ne __________ , _____ NA-+---+-----NA~--t-----N_A_,__.+-----NA-+--+·----NA~__, _____ NA--+-+---8+U--+-____ NA_;_, ___ 8-+-U_,_ ____ N_A-+--+----~-
1,2-Dichloroethene (total) NA NA NA NA NA NA 6 U NA 6 U NA NA 

1,2-0ichloropropane NA NA NA NA NA NA S U NA S U NA NA 

1,3-0idlk>robenzene NA NA _ ~ 1--- _ NA NA NA NA NA NA NA NA 

1,4-Dichlorobenzene NA NA NA NA NA NA NA NA NA NA NA 

tz-Butanone NA NA NA NA NA NA 12 U NA 12 U NA NA 

~-Hexanone NA NA NA NA NA NA 12 U NA 12 U NA NA 

~athyl-2-penla_11<>118__ ------··----~A-~ -~~ _NA~--- NA -----~~ ----~ _ 12u -~-- ___ _1_2__lJ_ _NA_ ----~r-
lo.cetone NA NA NA NA NA NA 5 J NA 12 UJC NA NA 

aenzene ___________ --~ _ ______ _!!A_ N-~1--- ___ -~ _ ~---- ~ __ NA 6 U ______ -~1--- ____ ___!~ ______ _____!!' ______ ----~ _ 
~~~~;,;-e___ NA NA NA NA NA NA 6 U NA 6 U NA NA 

Bromolonn NA NA NA NA NA NA S U NA 6 UJC NA NA 

Bromomethene NA NA NA NA NA NA 12 UJC NA 12 U NA NA 

Carbon disulfide NA NA NA NA NA NA 6 U NA S U NA NA 

~erbon telrechloride NA NA NA NA NA NA S U NA S U NA NA 

!:hlorobenzene NA NA NA NA NA NA 6 U NA S U NA NA 

k:hloroethane NA NA NA NA -------~------~r--~---~~~ -~r-----'.'_22--r------~r-- ----~-
~-------·--------------w.----~- -----NA~----~- NA NA SU NA 6U NA NA 

k;hlo~~~- ---------------·---- -~-~----~ --~1--- ~~-------~-r--- NA --~~-- -----~r------~~~------~r-----------~-
bibromochloromethane NA NA NA NA NA NA 6 U NA 6 U NA NA 

J;lhylbenzene NA NA NA NA NA NA s u NA s u NA NA 

~ethylene chloride 21 U 18 U 19 U 20 U 17 U 19 U 7 .IC 19 U 12 UJ 19 U 18 U 

~tyrene NA NA NA NA NA NA s u NA s u NA NA 

ITetrechloroethene NA NA NA NA NA NA SU NA SU NA NA 

!Toluene NA NA NA NA NA NA 6 U NA S U NA NA 

!Trichloroethane 90 110 280 10 U _8:_5 _lJ_~ ___ _______!_6(l U s U 9.80 U 9 JE 9.80 U -~_lJ_ 
~Yta~----------- NA NA NA NA NA NA 12 U NA 12 UJC NA NA 

Vinylchloride ________ NA -~-----NA__ -~~ ____ NA _________ NA_~ __ 12lJ_~-~- -~~- ~-- NA --~r-
~e~-1 NA NA NA NA NA NA 6U NA SU NA NA 

lcis-1,2-Dichloroethene 21 U 18 U .a 20 U 17 U 19 U NA 19 U NA 19 U 18 U 

,.,._ 1,3-Dichloropropene NA NA NA NA NA NA 6 U NA S U NA NA 

ran&-1,2-Dichloroethene 21 U 18 U 19 U 20 U 17 U 19 U NA 19 U NA 19 U 18 U 

Iran&-1,3-Dichloropropene NA NA NA NA NA NA 6 U NA 6 U NA NA 

~S._1m_l-v_ol_ltl_l_o_O~rg~•-n_lc_C_om~pou __ nd_1_(~U_G/K_G~)--+------r--;t---------+--r--------+--+-------t--+--------+--1--------c--1----+---~-------f-------4f--+-----j---jf-----+-~ 
2,4,5-Trichlorophenol NA NA NA NA NA NA NA NA NA 

2,4,6-Trichlorophenol NA NA NA NA NA NA NA NA NA 

NA - Not analyzed 
B · Analyte not detected above associated blank 
J ~ Reported value is estimated 

R · Unreliable result 
U - Analyte oot detected 

NA NA 

NA NA 
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Station ID 

~pie ID 
Sample Date 

Chemlcal Name 

Tab4eA-1 
Historic RI and Phase II RI Soil Data 

Site 10 - Fonner TCE Still al Building 157 
ADegany Ballistics laboratory, Rocket Center. Wast Virginia 

PWA-15116 PWA-17/18 PWA-19/20 

_____ HCS-PWA-130N HCS-PWA-150N _ HCS-PWA-160N 
--"-- -- 07;,1/Q'l - -~7/1'lJC'l -- 07/1':UQ'l 07/1'1<12 07/21/92 

HCS-PWA-170N HCS-PWA-160N_ HCS-PWA-200N _i:i<:;~-PW=A~-1~9'-+~H~C~S~-P,cWA-190N 

071?1"'7 

PWA-24 

HCS-PWA-24 HCS-PWA-240N 
n"T,.,.,111'2 07n'lm., 

PWA-25 

HC5-PWA:~ 

0711'<1<12 

2,4-0ichlorophonol NA NA NA NA NA NA NA NA NA NA NA 

2,4-Dimethytphonol NA NA NA NA NA NA NA NA NA NA NA 
2,4-Din~rophenol NA NA NA NA NA NA NA NA NA NA NA 

2-Chloronaphthalone NA NA NA NA NA NA NA NA NA NA NA 

2-Chlorophenol NA NA NA NA NA NA NA NA NA NA NA 

2-Mothytnaphthalene NA NA NA NA NA NA NA NA NA NA NA 

2-Mothytphenol NA NA NA NA NA NA NA NA NA NA NA 

2-Nitroanllin_~ ________________ _ NA _____ -------~ _-----~A NA __ ------~~- ______ -~ _ 1-~ ------~ _ _NA-+---T----- -~ -1---- --~t-
2-Nitropho_no~l ___________ ~------'-NA"-'+-+----~N~A+-l------NA=-cf-J----~NA"-'+-+----~N~A+-l------NAc::__:_f-J--~NAc::_:ie---1-----~NA~~-+---~N~A~--+----~NA=-+-+----~NA~~ 
3,3'-Dichlorobenzidine NA NA NA NA NA NA NA NA NA NA NA 

3-N~roaniline NA NA NA NA NA NA NA NA NA NA NA 

4,6-Dinitro-2-mothytphonol NA NA NA NA NA NA NA NA NA NA NA 

4-BromophonyliJhonylother NA NA NA NA NA NA NA NA NA NA NA 

4-Chloro-3-methylphenol NA NA NA NA NA NA NA NA NA NA NA 

4-Chloroani~oo NA NA NA NA NA NA NA NA NA NA NA 

4-ChlorophonyliJhonylethor NA NA NA NA NA NA NA NA NA NA NA 

4-Methylphenol ------~ ______ NA-+-+-----__ NA ___________ !!A_f-----______ N __ A-+--+--------~-1-------~ ---+-----~ _ ---~-- NA NA 
iNtl~~;;jii-ne _______ -------- -- NA NA NA NA NA NA NA NA NA NA NA 

4-Nitrophonol ---------------+-- NA -~- NA ------~~ ------~~ _ -----~ NA -~-~ NA-+--+---- -~-f--------
Acenaphthene NA NA NA NA NA NA NA NA NA NA 

Aconaphthylene NA NA NA NA NA NA NA NA NA NA NA 

Anthraceno NA NA NA NA NA NA NA NA NA NA NA 

Benzo(a)anthraceno NA NA NA NA NA NA NA NA NA NA NA 
Benzo(a)pyrene NA NA NA NA NA NA NA NA NA NA NA 

Benzo(b)ftuorantheoe NA NA NA NA NA NA NA NA NA NA NA 

Banzo(g,h,l)pary~~----------·-- ----- -~ - ~----~>---- _______ NA-+-+-------~~>--------.~>--------~ _, ____ NA_+---- . -----~ - l---------CN~A+-1-------~~~ - ------~ t-
Bonzo(k)ftuoranthene NA NA NA NA NA NA NA NA NA NA NA 

Bis(2-chkuo-1-methylethyl) ether_ NA __ ---~>---- _______ NA-+-+- ___ N_A+-,__ ____ ---~>---- ____ __ _ ,NAc-++---NA--+- -+-----NA_ ~NA-+-+----- NA NA 
Butytbenzylph1hala1e NA NA NA NA NA NA NA NA NA NA NA 

Cart>amle NA NA NA NA NA NA NA NA NA NA NA 

hryseno NA NA NA NA NA NA NA NA NA NA NA 

Di-n-butylphthala1e NA NA NA NA NA NA NA NA NA NA NA 

Di-n-octylphthalate NA NA NA NA NA NA NA NA NA NA NA 

Dibenz(a,h)anthracene NA NA NA NA NA NA NA NA 

Q!benzofuran __________ __, _____ NA--+-+ NA NA ·------~~ 1--------NA--+-+-- ____ NA-1--+----NA-1----+-------NA-
iethytphthalata NA NA NA NA NA NA NA NA 

~methyl phthalate ____________ -----~- ______ NA __ +-+-----~ NA NA NA NA NA 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocvclopentadiene 

NA - Not analyzed 
B - Analyte not detected above associated blank 
J - Rep:>rted value is estimated 

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 NA NA NA NA 

NA NA NA NA NA NA NA NA 

R - Unrelia~ resutt 
u - Analyto not do1ected 

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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Tab4e A-1 
Historic RI and Phase II RI Soll Data 

Stte 10- Fonner TCE Still at Building 157 
Allegany BaU'8tics Laboratory, Rocket Center, West Virginia 

Station ID PWA-15116 PWA-17118 PWA-19/20 PWA-24 PWA-25 

HCS.:f>WA-17()111_~H9l-f>WA-180~ _f!CS-PWA-200N HCS-PWA-250N 
~1,-;~-;--

,s __ 1a_m~p_le_l_D ____ ---------- ---- _J-i(:§_-£'1't'A-130N _f!C::S_:PWA-150N ~ti~S-PWA-160N 
Sample Date 

HCS-PWA-19 HCS-PWA-~!!QN HCS-PWA-24 _l:ICS-PWA-240N 

Hexachloroethane 

lndeno( 1 ,2,3-cd)pyrene 

lsophorone 

Naphlhalene 

IPentachlorophenol 

IPhenanthrene 

<>henol 

~-~~~-------
"is(2-Chloroathoxy)methane 

l>il(2-Chloroethyt)ether 

"ls(2-Ethythexyt)phlhalate 

~ltroso-di-n-propylamine 

0111'"'0 ., 0111'l11n.., n11r1n"' nm1K2 071?1/Q? 

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 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 NA NA NA NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA NA NA NA 

------~ _____ NA ----~-- ------~- ----~-- -----~r-- NA -~1-t----N_A+-- 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 NA NA NA NA NA NA 
------+-1-------+--+------+-+---+--ll----

NA NA NA NA NA NA NA NA NA NA NA 

ln-Nltrosodiphenylamine ______ __, ______ NA-+-+-----NA-+-+-----NA-+--1------NA-+-+·------NA-+--+-----NA-+-+----NA-+--+-----NA_+--+---NA-1--+-----N_A+-t------~-

~xploalvH (UGIKG) 

12,4-0initrotoluene 

l2~initro~~'!e 
~ttrobenzene 

NA 

--~-~
NA 

NA NA NA NA NA NA 

__ NA-+--+---NA ___ 1--------~r-- __ NA-+---+----- ____ NA_,-+ ______ NA 
NA NA NA NA NA NA 

tfotel Mehl-; (ilGnc ___ G_) _______ -- ------- --- -- --->----- ---- ---- -1----- --- >---------~- ------"--· -----------·-

!Aluminum NA NA NA NA NA NA NA NA NA NA NA 

!Antimony NA NA NA NA NA NA NA NA NA NA NA 

IAr.18nic NA NA NA NA NA NA NA NA NA NA NA 

Sarium NA NA NA NA NA NA NA NA NA NA NA 

Seiyllium NA NA NA NA NA NA NA NA NA NA NA 

~-'ad_m __ iu_m ___________________ 1 _____ NA-+ ---~ --· ----~1- ____ NA-+-+---~ _________ -~~- ___ NA-+--t ____ NA_ c- _NA-+ _ _,_ _______ NA_ c- ----~ _ 

~alcium NA NA NA NA NA NA NA NA NA NA NA 

jchromium NA NA NA N_A _ _,__,_ ______ NA.--r------~1- ____ NA_-t--t-- NA NA NA NA 
~ba-ft --------- ---------- ----NA-r--~- ------NA- NA NA NA NA NA NA NA NA NA 

1Co,~1p~per~-------------+----~NA-+-+----NA~Hf----~NA-+-+------~NA-+--+------'NA-+-+----~NA-+-+--~NA-+--+-----NA·~+-+--~NA-+--+------'NA-'-'l-+----~NA-+-l 
Iron NA NA NA NA NA NA NA NA NA NA NA 

aad NA NA NA NA NA NA NA NA NA NA NA 

Mag"""ium NA NA NA NA NA NA NA NA NA NA NA 

Manganese NA NA NA NA NA NA NA NA NA NA NA 

Merrury 
Nlcket --------- __________ NA ---~-~---NA NA NA NA NA _____ NA_"-+---NA~•-------~- -----~-

NA NA NA NA NA NA NA NA NA NA NA 

Potasseum ··----~ _ -----~1- _ --·---NA-+-+------NA-t--+------'NA·4 -+ ____ cNA_-+-f- _NA--1c---+-----NA NA NA --~r--
Selenium NA NA NA NA NA NA NA NA NA NA NA 

Silver NA NA NA NA NA NA NA NA NA NA NA 

Sodium NA NA NA NA NA NA NA NA NA NA NA 

Thallium NA NA NA NA NA NA NA NA NA NA NA 

Vanadium NA NA NA NA NA NA NA NA NA NA NA 

7inc NA NA NA NA NA NA NA NA NA NA NA 

-------------------- ------ ·--+-t---- --Hf-----+-+---- ----le--4------+-+------ t--1----+-+----·-- ----+-+-----+- +------+-•------'--' 
Wll Chomlotry (llG/KG) 

Total organic carbon [TOC) 

NA - Not analyzed 
B - Analyte not dataded above associated blank 
J - Reported value ia estimated 

NA NA NA NA 

R - Unreliable result 
U - Analyte not deteded 

NA NA NA NA NA NA NA 
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Station ID 

Sample ID - - ------
Semple Date 

~hemlcal Name ----

r.io111t110 Organic Compound• (UG/KG) 

1, 1, 1-Trichloroethane 

1, 1,2,2-T etrachloroe1hane 

1, 1,2· Trichloroethane 

1, 1-0ichloroethane 

1, 1-0ichloroethene 

1,2,4-Trichlorobenzene - ·-···· ----

1,2-0ichlorobenzene 

1,2-0ichloroethane 

1.2-0ichloroethene (total) 

1,2-0ichloropropane 

~~benzene 

1,4-Dichlorobenzene 

12·Bu1anone 

~-Hexanone 
14-Methyl-2-pan1anone 
~;;,;;;-~e------ ---- ---------

!Benzene - ----------

IBromodichloromethane 

'3romotonn 
IBromomethane 

!Carbon disulfide 

K:arbon 1atrachloride 

lehlorobenzene 

K:hioroethane 

~h1orotonn 
-----·------

~romathane ·------
Plbromochloromath_ane 

Ethylbenzene 

~ethylene chloride 

~tyrene 

IT a1rachloroathane 

troluene 

~roathane 
r.iinyt acetate 

Vinyt chloride -----·-
Xytane, 1otal 

""'-1,2-Dichloroathane 

k:is-1,3-Dichloropropane 

rans-1,2-0ichk>roethene 

rans-1,3-0ichk>ropropene 

Sem~vollltllo Orgonlc Compoundo (UG/KG) 

2,4,5-Trichlorophenol 

2,4,6-Trichlorophenol 

NII - Not analyzed 
B • l\nalyte nol detected above associated blank 
J - Reported value is estimated 

PWl\-26 

__1-tfS-~11-2601'!_ HCS.f>Vi11:20N 

0711"'" 07113/92 

9"60 u 9"5 u 

NI\ NI\ 

NI\ NI\ 

19 u 19 u 

19 u 19 u 

---~- NI\ 
-" 

NI\ NI\ 

NI\ NI\ 

NI\ NI\ 

NI\ NI\ 

NI\ NA 

NI\ NI\ 

NI\ NI\ 

NI\ NI\ 

-----~- NI\ -
NI\ NI\ 

NI\ -f-"---~~ -----

NI\ NI\ 

NI\ NI\ 

NI\ NI\ 

NI\ NI\ 

NI\ NI\ 

NI\ NI\ 

NI\ NI\ ----- -r-------

NI\ NA 

NI\ NI\ 
1----------~----

NI\ NI\ 

NI\ NI\ 

19 u 19 u 

NI\ NI\ 

NI\ NI\ 

NI\ NI\ 

9"60 u 140 

NI\ NI\ 

NI\ NI\ 

NI\ NI\ 

19 u 211 
NI\ NI\ 

19 u 19 u 

NI\ NI\ 

---
NI\ NI\ 

NI\ NI\ 

Table 11·1 
His1oric RI arid Phase II RI Soi Da1a 

Site 10 - Former TCE StiU at Building 157 
AUegany Banistics Laboratory, Rocket Center, West Virginia 

PWl\-29S/2129f7 

HCS-PWA-70N __ .__JiCS..f>\'/~:~9 _ __ HCS-PWA-29~ HCS-PWl\-210N 

07113192 11(11:.JQA 1111°~ 0111m2 

9"10 u NI\ NI\ 9"30 u 

NI\ NI\ NI\ NI\ 

NA NI\ NI\ NI\ 

18 u NI\ NI\ 19 u 

18 u NI\ NI\ 8,700 

NI\ 400 u 400 u NI\ >----- ---- -" ----------- ·-·--- f-- --

N.6. NI\ 400 u 400 u 

NI\ NI\ NI\ NI\ -
NI\ NI\ NI\ NI\ 

NI\ NI\ NI\ NI\ 

NI\ 400 u 400 u NI\ 

NI\ 400 u 400 u NI\ 

NI\ NI\ NI\ NI\ 

NI\ NI\ NI\ NI\ -
-~~ -- ~ NI\ 

----
NI\ -- - ~- !------ -

NI\ NI\ NI\ NI\ 

NI\ -~ ---
NI\ ""~----- --- ~- -

NI\ NI\ NI\ NI\ 

NI\ NI\ NI\ NI\ 

NI\ NI\ NI\ NI\ 

NI\ NI\ NI\ NI\ 

NI\ NI\ NI\ NI\ 

NI\ NI\ NI\ NI\ 

NI\ NI\ NI\ NI\ 
-f---- f--" ------ -- f-------------

NI\ NI\ NI\ NI\ 

NI\ NI\ NI\ NI\ - -- -----r---

NI\ NI\ NI\ NI\ 

NI\ NI\ NI\ NI\ 

18 u NI\ NI\ 19 u 

NA NI\ NI\ NI\ 

NI\ NI\ NI\ NI\ 

NI\ NI\ NI\ NI\ 

72 NI\ NI\ 9.30 u 
-" ----

NI\ NI\ NI\ NI\ 

NI\ -~ - NI\ NI\ --
NI\ NI\ NI\ NI\ 

18 u NA NI\ 19 u 

NI\ NI\ NI\ NI\ 

18 u NI\ NI\ 19 u 

NI\ NI\ NI\ NI\ 

---- -
NI\ 970 u 960 u NI\ 

NI\ 400 u 400 u NI\ 

R - Unreliable result 
u • l\nalyta not detected 

PWl\-3121 PWl\-416 

"~-PWl\-3 _i!CS-PWl\-30N HCS-PW~-40N HCS-PWl\-6 HCS-PWl\~N HCS-_PWll-~ 

07f1'1U.") 07/1'll0."l 071pmo 0711'1•2 07/10M 07/10M 

6 UJC 9"5 u 100 27 JC 31 10 u 

6 UJS NI\ NI\ 6 UJS NI\ NI\ 

6 UJC NI\ NA 6 UJC NI\ NI\ 

6,UJS 19 u 21 u 6 UJS 21 u 20 u 

6:uJs 19 u 21 u 2 JS 21 u 20 u 

NA! NI\ NI\ NI\ NI\ NI\ ----- r-- --- -- - -----~--- I------

NI\ NI\ NI\ NI\ NI\ NI\ 

6 UJS NI\ NI\ 6 UJS NI\ NI\ 

6 UJS NI\ NI\ 6 UJS NI\ NI\ 

6 UJS NI\ NI\ 6 UJS NI\ NI\ 

NI\ NI\ NI\ NI\ NI\ ~~ 
NI\ NI\ NI\ NI\ NI\ NI\ 

12iUJS NA NI\ 12 UJS NI\ -~-
12 UJS NI\ NI\ 12 UJS NI\ NI\ 

---~ -- ---~f- """~ -
__ _!2 ~ -~ NI\ 

---- --" -f---" 

12 UJB NI\ NI\ 12 UJB NI\ NI\ 

61UJS NI\ NI\ 6 UJS ----~ --~-----s'WC - -t-----·-

NI\ NI\ 6 UJC NI\ NI\ 

6IUJC NI\ NI\ 6 UJC NA NI\ 

12 UJC NI\ NI\ 12 UJC NI\ NI\ 

6 UJS NI\ NI\ 6 UJS NI\ NI\ 

6 UJC NI\ NI\ 6 UJC NI\ NI\ 

6 UJS NI\ NI\ 6 UJS NI\ NI\ 

12 UJS NI\ NI\ 12 UJS NI\ NI\ 
- -- ·- - -

6 UJS NI\ NI\ 6 UJS NI\ NI\ 

12 UJS NI\ NI\ 12 UJS NI\ NI\ 
----- -f-" ---- - -·-------

6 UJC NI\ NI\ 6 UJC NI\ NI\ 

6,UJS NI\ NI\ 6 UJS NI\ NI\ 

22 UJB 19 u 21 u 16 UJB 21 u 20 u 

6 UJS NI\ NI\ 6 UJS NI\ NI\ 

6'UJS NI\ NI\ 6 UJS NI\ NI\ 

61UJS NI\ NI\ 6 UJS NI\ NI\ 

1 JES 9"5 u 11 u 2JES 11 u 10 u 
"" 

12 UJS NA NI\ 12 UJS NI\ NI\ 

12 UJS NI\ NI\ 12 UJS NI\ NI\ 

3JS NI\ NI\ 6 UJS NI\ NI\ 

NA 8& 21 u NI\ 21 u 20 u 

6 UJS NI\ NI\ 6 UJS NI\ NI\ 

NI\ 19 u 21 u NI\ 21 u 20 u 

6 UJS NI\ NI\ 6 UJS NI\ NI\ 

f-

NI\ NI\ NI\ NI\ NI\ NI\ 

NI\ NI\ NI\ NI\ NI\ NI\ 
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Station ID 
S11111plelD s;;;;,;;la DBte _________ ---------

~hemlcal Name 
12,4-Dichlorophenol 

12,4-Dimethytpheno_I 

12.4-Dlnilrophenol 

12-Chloronaphthalene 

12-Chlorophenol 

12-Melhytnaphthalene 

12-Methytphenol 

12-Nitmaniline -------·--
12-Nltrophenol 

~.3'-0ichlorobenzidine 

13-Nitmanlline 

14,6-0inltro-2-methytphenol 

14-Bromophenyt-phenylether 

14-Chloro-3-methylphenol 

14-chloroaniline 

14-chlorophenyl-P~enylether 
14-Methytphenol - ------ -------

14-Nitmaniline 

14-Nltroe_ll!n<>I_ ______ -----
IAcenaphthene 

"-cenaphthytene 

Anthrecene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)ftuoranthene 

Benzo(g,h,i)perylene ------
Benzo(k)llooranthene 

Bis(2-chloro-1-meth~tl1yt) ether 

Butylbenzylphthalate 

arbazole 

Chrysene 

Oi-n-butylphthalate 

Oi-n«:lylphlhalate 

Oibenz(a,h)anthracene 

Oibenzofuran 

Oiethylphlhelete 

Oimethyt phlhalate 

l=luoranthene 

~luorene 

Hexachtombenzene 

Hexachlorobutadiene 

Hexachlo~clopentadiene 

NA - Not analyzed 
B - Analyte not detectad above associated blank 
J - Reported value Is estimated 

PWA-26 

TableA-1 
Historic RI and Phase II RI So~ Data 

Site 1 O - Fonner TCE Still at Building 157 
AHegany BaHislics Laboratory, Rocket Center, West Virginia 

PWA-295/2/2917 

_l:!<::_~f'WA-2601!_ ~.~A-20N HCS-P\o\f~70N .__ti.<::~:f>!i!<-29 HCS-PWA-295 HCS-PWA-210N 

0711""2 n711'l'°" n711•uo., 

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 NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 
--··- r----------- -------N,;, 

NA NA 

NA NA NA 
-- ----r----------

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 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 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

1 ... ~ 11/1.C:ll\A 0711omo 

400 u 400 u NA 

400 u 400 u NA 

970 u 960 u NA 

400 u 400 u NA 

400 u 400 u NA 

400 u 400 u NA 

400 u 400 u NA 

NA ---~ ,lJ__ -----~ .l1__ --->----

400 u 400 u 
400 u 400 u 
970 u 960 u 
970 u 960 u 
400 u 400 u 
400 u 400 u 
400 u 400 u 
400 u 400 u 
400 U_ 400 u -- - ·----·-
970 u 960 u 
970 u 960 u ------ f-- -- ---

- ---

400 u 400 u 
400 u 400 u 
400 u 400 u 
400 u 400 u 
400 u 400 u 
400 u 400 u 
400 u 400 u 
400 u 400 u 
400 u ___ 4~ ,lJ__~ 
400 u 400 u 
400 u 400 u 
400 u 400 u 
400 u 400 u 
400 UJ 400 UJ 

400 u 400 u 
400 u 400 u 
400 u 400 u 
400 u 400 u 
400 u 400 u 
400 u 400 u 
400 u 400 u 
400 u 400 u 
400 u 400 u 

R - Unreliable result 
U - Analyle not detected 

--

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA - --
NA 

NA --r-
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

PWA-3121 PWA-4/6 

HCS-_PWA-3 HCS-PWA-JON fiC:,~:PWA-40N HCS-PWA~ ~.~WA-SON HCS-PWA-220N 

n711•n• C\711':1.ln."ll 07/"~2 n71•'l1:i., 07/1':1.Kl.') 07/1'lf0.'> 

' 

NA NA NA NA NA NA 

NA! NA NA NA NA NA 

NAi 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 NA 

NAI NA NA NA NA - NA --1-~---- r------ -·-·· NI. ~ 
------

NA NA NA NA NA 

NA NA NA NA NA NA 

NA' NA NA NA NA NA 

NAI NA NA NA NA NA 

NAi NA NA NA NA NA 

NA, NA NA NA NA NA 

NA1 NA NA NA NA -~-
NA! NA NA NA NA NA 

__ NA-t- NA _, __ NA NA NA NA ----
NA NA NA NA NA NA 

---~ NA NA NA NA f---~--- ---·-
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 NA NA 

NAi NA NA NA NA NA 

NAi NA ---~- NA NA ---- -~r----· -------

NA NA NA NA NA NA 

NA' NA NA NA NA NA 
f---------- - -··--

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 NA NA 

NA NA NA NA NA NA 

NA NA NA NA NA NA 
--- ---·----f-

NAi NA NA NA NA NA 

NAI NA NA NA NA NA 
r--- --- --

NA' NA NA NA NA NA 

NA'. NA NA NA NA NA 

NAr NA NA NA NA NA 

NA' NA NA NA NA NA 

NA1 NA NA NA NA NA 
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Table A-1 
Historic RI and Phase II RI SoH Data 

Site 10 - Former TCE SHH at Buik:ling 157 
Allegany BaHistics Leborato<y, Rocket Center, West Virginia 

Station ID PWA-26 PWA-29S/2/29f7 PWA-3121 PWA-416 

HCS-PWA-70N HCS-PWA-29 HC5-PWA-29S HCS-PWA-210N HCS-PWA-3 HCS-PWA-30N HCS-PWA-ION HCS-PWA-6 HCS-PWA-60N HCS-PWA-220N 
-- ---n:11-13_19_"_ -----;11;~;;;~1---1-1-,1-.~--- -orn;,,;-2- -- ---a,11.;;;;;- - om~;-- ~-07;;·;;,.,-?--+--0-,,-;:;,-,-:;- -0711"'" ---- 0111•1<>? --

~hamlcal Name 
~exachloroethane NA NA NA 400 U 400 U NA NA: NA NA NA NA NA 

lndeoo(1 ,2,3-<:d)pyrene NA NA NA 400 U 400 U NA NA! NA NA NA NA NA 

lsophorone NA NA NA 400 U 400 U NA NA NA NA NA NA NA 

Naphthalene NA NA NA 400 U 400 U NA NA NA NA NA NA NA 

<>entachlorophenol NA NA NA 970 U 960 U NA NA NA NA NA NA NA 

Phenanlhrane NA NA NA 400 U 400 U NA NA NA NA NA NA NA 

Phenol NA NA NA 400 U 400 U NA NA NA NA NA NA NA 

~~ethoxy)methane - ----- - ------------:·--------:-A -~~- ·· -:: ~ ------:- ~ ~c---:r-~-- -~~-~- -~~-~-~-- ---- :~ - :--
"is(2-Chloroelhyt)ether NA NA NA 400 U 400 U NA NA NA NA NA NA NA 

"is(2-Ethythexyt)phthalate NA NA NA 400 UJ 400 UJ NA NA 1 NA NA NA NA NA 

~-Nitroso-<li-n-propytemine NA NA NA 400 U 400 U NA NA NA NA NA NA NA 

~~---N-~_ro_sod_ip~h_e_nyt~a_mi_'_ne ________ --t------NA-+--+----NA-H _____ N_A+-+----4_00-+-U---tf----400--t_u-+-----NA-+--+---NA_·~'·--+-----N_A+-+------NA-+--+--N_A+--t----NA-t-+--·-~-

IExploolveo (UG/KG) I 

12.4-Dinltrotoluene NA NA NA 400 U 400 U NA NA NA NA NA NA NA 

j2,6-0initrotoluene ___________________ ---~~r- -----~~- _______ NA~H--- ---~400"'+U'--t _____ 400--t~U_ 
~~benzene - NA NA NA 400 U 400 U 

----~ 0 _ ____!l~ ____ ".lA --~--- _N_~A+-+---NA-t- __ f---- --~•- __ _ NA 

NA NA NAi NA NA NA NA 

' Tc;C;I Metal1 (MGIKG) _____ ---- -- ------- - --r---~---- ·-----·-- r--r------i··--- --r-- --- - - r----------+--1--··· 

Aluminum NA NA NA 8,540 9,040 NA NA NA NA NA NA NA 

Antimony NA NA NA 7.10 UJ 7.60 UJ NA NA NA NA NA NA NA 

IAmAnic NA NA NA 13.1 J 8.5J NA NA NA NA NA NA NA 

'3arium NA NA NA 158 120 NA NA NA NA NA NA NA 

Beryllium NA NA NA 1.30 1.20 NA NA NA NA NA NA NA 

NA-f_, ____ 2._30_J-il----2._3o~u _ _,_ _______ NA~ --~- _______ NA-f--t- NA NA _____ NA_,
1
-t ______ NA_~ 

NA 2,990 &,380 NA NA NA NA NA NA NA 

__________ _,_ .. _____ NA-t- _____ ~r- _________ N_A+--,_ ___ 12._3_-.-____ 1_3._4_-t------NA-+--+---NA_,.
1 

____ ----~~ ______ NA __ +-t---NA--t- _..,_ ____ N __ A,_ ~-----~r--hromium 
C~b-alt ___ _ 

NA NA NA 111.3 12.9 NA NA NA NA NA NA NA 

Copper NA NA NA 22,i 18.1 NA NA NA NA NA NA NA 

ron NA NA NA 41,300 27,200 NA NA NA NA NA NA NA 

ead NA NA NA 18.8 22 NA NA NA NA NA NA NA 

Magnesium NA NA NA t,810 1.&eO NA NA NA NA NA NA NA 

Manganese NA NA NA 1,200 1,ll70 NA NA NA NA NA NA NA 

Mercury 

Nk*e1 
------------ ________ NA--t-t-----NA-+--+-----N __ A-+-...----o_. 1_00~8-+-___ o_.osoo_~u_,____ NA -- NA; _______ N_A-t--t-----NA-+--+---NA-t--+----NA~H----·---NA-+--1 

NA NA NA 28.3 18A NA NA NA NA NA NA NA 

Potassium ---t------~ _ --· ___ NA_,_, ______ NA-+--+-----908-+-B-t----1~,090-t-B_, _____ NA_,f-f __ NA ___ ,__-t-----NA·-+--+----- NA NA -+----NA NA 
Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

~ .. Chomlotry (MG/KG) 

lrotal organic carbon (TOC) 

NA - Not analyzed 
B - Anelyte not detected above associated blank 
J - Reported value Is estimated 

NA NA NA 0.440 U 0.860 B NA NA NA NA NA NA NA 

NA NA NA 2.10 J 0.950 R NA NA NA NA NA NA NA 

NA NA NA 46.6 U 25.6 U NA NA NA NA NA NA NA 

NA NA NA 0.860 U 0.710 U NA NA NA NA NA NA NA 

NA NA NA 28.3 23.8 NA NA NA NA NA NA NA 

NA NA NA 87 J 82.2 J NA NAI NA NA NA NA NA 

NA NA NA 

-+--+-------- - --1-~----- ~ ---- -+----+--+-----+-+-------+-t 
i 

R - Unreliable result 
u - Anelyte not detected 

NA NA NA NA NA NA NA 
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NA - Not analyzed 

Station ID 
Semple ID 
Sample Date· 

Chemlcal Name 

Vol•tile Organic Compounds (UG/KG) 

1, 1, 1-Trichloroethane 

1, 1,2,2-Tetrachloroethane 

1, 1,2-Trichloroethane 

1, 1-Dichloroethane 

1,1-0ichloroe~ene 

TableA-1 
Historic RI and Phase II RI Soll Data 

Sne 10 • Former TCE Stin at Building 157 
AHegany BaUistics Laboratory, Rocket Canter, West Virginia 

PWA-5122 PWA-8127 PWA-9123 

_ _ti(:_5£'_WA-50N. HCS-PWA-50N/DUP HC5-PWA-270N HCS-PWA-80N_~PWA-230N HCS,f"l/_~J:!C_5.:f'WA-9/DU_F' HC5-PWA-90N 
07/1'll/Q? --------crn'll10? -~ - 0711~~ 07f1'llJO? 0711'l1/Q? 07/PJ ~? 0711·110.".I 07/PJO"] 

9.30 u 9.20 u 9.60 u 10 u 9.20 u 7 u 6 u 10 u 

NA NA NA NA NA 7U 6U NA 

NA NA NA NA NA 7U 6U NA 

19 u 18 u 20 u 3S 18 u 7 u 6 u 20 u 

19 u 18 u 20 u 21 u 18 u 7 u 6 u 20 u 

----~ --- ·--~~ ------~~ -----~~ N~-f-----~--- --~1--- ~-
1,2-0ichlorobenzene NA NA NA NA NA NA NA NA 

.1.~.2_-0_~_h_lo_roe_~_a_n• ___________ , _____ ~~~------N_A+-t-------NA_._.,__ ____ NA--\__.-----NA-+-+---7+u-4-_____ 6-+-U_._ ____ NA-+~ 
1,2-0~hloroelhene (total) NA NA NA NA NA 7 U 6 U NA 

1,2-0~hloropropane NA NA NA NA NA 7 U 6 U NA 

1.~ichlorobenzene NA NA NA NA NA NA NA NA 

1,4-Dichlorobenzene NA NA NA NA NA NA NA NA 

~-Butanone NA NA NA NA NA 13 u 13 u NA 

~-Hexanone NA NA NA NA NA 13 U 13 U NA 

14-Methyl-2-pentanone NA --~- ___ ---~-- -~ _ -~- ____ __!!_!:!_ _____ 13-+U·-+--··----~-
l/.;:_;t~~e---··· --- . ··---- - - -· NA NA NA NA NA 41 UJB 28 UJB NA 

~enzene ·--~1- ~1-- --~r-- -----~~ ------~--i-----?U ---~L ______ NA __ 
aromoct-lch-loro--me-~-~n;---· - --- ---- - NA NA NA NA NA 7 U 6 U NA 

'3romolorm NA NA NA NA NA 7 U 6 U NA 

IBromomethane NA NA NA NA NA 13 U 13 U NA 

IC:arbon disulfide NA NA NA NA NA 7U 6U NA 

Carbon tetrachloride NA NA NA NA NA 7U 6U NA 

IC:hlorobenzene NA NA NA NA NA 7U 6U NA 

k:hloroethane 

Chbrolorm . NA NA NA 7 U 6 U NA 
_____ -·---- ____ --~~ ----------~ ________ NA--\·-+----NA--\--+------~- ---~~- ----~ ~-- ----~-

NA NA 

.. K:_lh_lo_rom_eth_a_ne~------------- ___ -~. ______ _l'lA~ _____ t-1!\_ ---~~ . ·----~ ,~ ~-+---- _1 __ 3+-U-+-_____ NA-+-1 
D;bromochloromethane NA NA NA NA NA 7 U 6 U NA 

~thylbenzene NA NA NA NA NA 7 U 6 U NA 

"1ethylane chloride 19 U 18 U 20 U 21 U 18 U 13 UJB 13 UJ 20 U 

~tyoene NA NA NA NA NA 7 U 6 U NA 

lretrachloroethene NA NA NA NA NA 7 u 6 u NA 

!Toluene NA NA NA NA NA 7 U 6 U NA 

lrrichlo~ne 
1 
______ 9_._30_+--u+-______ 9._20-+-U+-------9_.60-+U-+------10-+U-+-_____ 9_._20+-U+---1~J_,_ ____ 3rJ _ _,__ ____ __1_()~ 

~inyl acetate NA NA NA NA NA 13 UJC 13 UJC NA 

._V_iin~yl_ch_lorid_._e _______________ ---·-~ _ -------~-1---·- NA ____ NA-+-+------NA-+-4-------~L ~----~~--- ----~f--
Xytene, total NA NA NA NA NA 7U 6U NA 

ICis-1,2-Dichloroethene 19 u 18 u 20 u 21 u 18 u NA NA 20 u 
lcis-1,3-Dichloropropene NA NA NA NA NA 7 u 6U NA 

rans-1,2-DictOOroethene 19 u 18 u 20 u 21 u 18 u NA NA 20 u 
b'an&-1,3-Dichloropropene NA NA NA NA NA 7U 6U NA 

Seml-voleUle Organic Compound• (UGIKG) 

2,4,5-Trichlorophenol NA NA NA NA NA NA NA NA 

2,4,6-Trichlorophenol NA NA NA NA NA NA NA NA 

B - Analyte not deteded above associated blank 
J - Reported value Is estimated 

R - Unreliable result 
U - Analyte not detected 
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~latlon ID PWA-5122 

~ample ID HCS-PWA-SON --·- - -------- -- -" 
~ample Dai.; 07/pmo 

Chemlcal Name 
2.4-0ichlorophenol NA 

2,4-Dimethytphenol NA 

2,4-Dinrtrophenol NA 

2-Chloronaphthalene NA 

12-Chlorophenol NA 

12-Methytnaphthalene NA 

12-Mathytphenol NA 

12:-Nitroanilin~ ... - _________ -- -----~-
12-Nrtrophenol 

~.3'-0ichlorobenzidine 
~itroaniline 

14.6-0initro-2-methytphenol 

14-Bromophenyt-phenylather 

4-Chloro-3-methylphenol 

4-Chloroaniline 

4-Chlorophenyt-phenylather 

~eth)'l!>h__!flOI --··-· 
4-Nrtroeni~ne 

~rtrophenol ----------
Ar.Anaphthene 

Acenaphthylene 

Anthracene 

Jl,enzo(a)anthracena 

l!enzo(a)pyrene 

~enzo(b)ftuoranthene 

l!enzo(g,h,i)perylene 

~enzo(k)ftuoranthene 

l!is(2-chloro-1-methytethyl)!'_tll~~--------
Butylbenzylphthalate 

Carbazole 

hrysene 

01-n-butylphlhalate 

DHH>ctylphthalate 

Dibenz(a,h)anthracene 

Oibenzofu~n 

Diethytphlhalate 

~yt phlhalata __ ·------
i:1uoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadlene 

Hexachlamovdopentadiene 

NA - Not analyzed 
B - Analyte not detected above assodated btank 
J - Reported value is estimated 

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 

NA 

NA 

NA 

NA 

NA 

Table A-1 
Historic RI and Phase II RI Soil Data 

Site 10 - Former TCE StiH at Building 157 
Allegany Ballistics Laboratory, Rocket Center, West Virginia 

PWA.f!./27 PWA-9/23 

,.HCS-PWA-SON/DUP H(;Si',WA-270N HCS-PWA.f!.Qt-1_ J:t(;S-PWA-230N HCS-PWA,:!!_ HCS-PWA-9/DUP 
n7..omo n711omo n711o::a""" n71pmo 0711"'"''11 n7wm• 

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 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 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 

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 ------- 1--1----- -- -
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 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 
-------------1------ ------ --- -- -------~-

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 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 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 

R - Unreliable resutt 
U - Analyte not datected 

HCS-PWA-90N 

0711'1<>2 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
-----i-----

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA -
NA 

NA ---
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA ---r-
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
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NA - Not enalymd 

TableA-1 
Historic RI and Phase II RI Soil Date 

Site 10 - Fonner TCE Still at Building 157 
Allegany Ballistics Laboratory, Rocket Center, West Virginia 

~talion ID PWA-5/22 PWA-8127 PWA-9/23 

~ample ID HCS-PWA-SON HCS-PWA-SON/DUP HCS-PWA-27DN HC_S-_P_W_A-8~0_N_, __ H_C_S-_PW_A-230N HCS-PWA-9 HCS-PWA-9/DUP 
~amole o;ol.---- -------- ----- -- 07/PJa> - ---07/13192 ___ - -o7/1 •Ja~- --- 0711 "'" 07/1'/Q; - 0711.;,;., -- -----o711•Ja-;--

HCS-PWA-90"1_ 

07/13192 

~hemlcal Name 
IHexachloroethane NA NA NA NA NA NA NA NA 

lndeno(1,2,3-cd)pyrene NA NA NA NA NA NA NA NA 

lsophorone NA NA NA NA NA NA NA NA 

~aphtllelene NA NA NA NA NA NA NA NA 

Pentachlomphenol NA NA NA NA NA NA NA NA 

IPhenanthrene NA NA NA NA NA NA NA NA 

Phenol NA NA NA NA NA NA NA NA 

~e --- ---- - --------- ---~ - ~~ ~-- -~~ --- -~~ -- ----~ _, ___ NA-+--t ----~~ - ---~-
llis(2-Chloroethoxy)methane NA NA NA NA NA NA NA NA 

bis(2-Chlomethyl)ether NA NA NA NA NA NA NA NA 

llis(2-Ethythexyt)phthelate NA NA NA NA NA NA NA NA 

'1-Nltmso-dl-n-pmpytamine NA NA NA NA NA NA NA NA 

~~-·-N_i_t~m~sod-~~h_e_nyt~e~m_i_ne~---------+----NA-+-+-----NA-'-'li-l----~NA-'-+·-+----NA-+-+----NA-'-'li-l--NA~f---+-----NA"+--+-----~-

Exptoslvoo (UG/KG) 

~2~,4-D_i_nltroto __ l_ue_n_e _________________ N_A-+-+------NA-+--+-----NA--t_, ____ N_A+-+-----NA-+--+---N __ A+--<-----NA--t--+-----NA-+-~ 

12.6-Dinitrotoluene NA NA NA --------~r------~-r-·---~-- NA NA 
IN1trobenzen~-------- ·-------- ·------+-------_-_· _-NA__,f---+-----~~~----_-_NA_-+_-+ _____ NA-+--+-----NA--t-<------NA-+--+---NA-+--+------_-_-_-N __ A-+---+-----N_A-+-~ 

Total Metals (MG/KG) 

Aluminum 

Antimony 

!Arsenic 
jlarium 

Beryllium 

edmium 
Celciu.,;--

hromium 
~ - -------·------

Copper 

Iron 

eed 

______ ,_ ---· --- -----

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 NA NA NA NA 

NA NA NA NA NA NA NA NA 

. -~-1--- ----~-- ______ N_A-t-- NA NA,_,__ __ NA-+ ---~--·-+-----NA--+-~ 
NA NA NA NA NA NA NA NA 

_____ N~ _ ____ __ NA ----~1- ____ N_A~-i ----~--+---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 NA NA NA NA NA 

Magnesium NA NA NA NA NA NA NA NA 

Manganese NA NA NA NA NA NA NA NA 

Merrury NA 
--~~-------------- - ----- ~ NA NA__,_,_ ____ NA-;--;------~1- ____ NA_"_--+----- _NA_t---t------~~ 

Nickel NA NA NA NA NA NA NA NA 

Potassium NA--f--t--------~- ---~ ______ N_At--- ______ NA __ t--+---NA-t---t _____ N_A+--<----NA-+-• 
s.;,;;;;-- -------------·--· _____ NA--t--t------N~At-t-----NA--tH·----N~A-t-+------NA-+-+--NA-+-+-----N_A+--t-----NA-t--1 
Sliver NA NA NA NA NA NA NA NA 

Sodium NA NA NA NA NA NA NA NA 

Tham um NA NA NA NA NA NA NA NA 

Vanadium NA NA NA NA NA NA NA NA 

Zinc NA NA NA NA NA NA NA NA 

Wot Chemistry (MG/KG) 

Total organic carbon (TOC) NA NA NA NA NA NA NA NA 

B - Analyte not detected above associated blank 
J • Reported value is estimated 

R - Unreliable result 
U - Analyte not detected 
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Station ID 
Sample ID 
Sample Date 

Chemical Name 

~olatile Organic Compounds (UG/KG) 

1, 1, 1-Trichloroethane 

1, 1,2,2-Tetrachloroethane 

1, 1,2-Trichloroethane 

1, 1-Dichloroethane 

1, 1-Dichloroethene 

1,2,4-Trichlorobenzene 

1 ,2-Dichlorobenzene 
----.. ------- -------- --

1,2-Dichloroethane 

1,2-Dichloropropane 

1,3-Dichlorobenzene 
-- -- ------- - ------- ----- --------

1,4-Dichlorobenzene 

2-Butanone 

~__:l::l_i3X~f1()~ ------- ----- --------

~-Methyl-2-pentanone 

Acetone 

Benzene 
-----···----- ·------- --- ----- -----

Bromodichloromethane 

IBromoform 

Bromomethane 

Carbon disulfide 

Carbon tetrachloride 

C hlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

Dibromochloromethane 

Ethylbenzene 

Methylene chloride 

Styrene _ -----------------
Tetrachloroethene 

Toluene 

Trichloroethane ------------
Vinyl chloride 

cis-1,2-Dichloroethene 

cis-1,3-Dichloropropene 

m- and p-Xylene 

o-Xylene 

NA - Not analyzed 
B - Analyte not detected above associated blank 
J - Reported value is estimated 
R - Unreliable result 

AS10-SB01 

TableA-2 
Raw Surface Soil Data for Risk Assessment 

Site 10 - Former TCE Still at Building 157 
Allegany Ballistics Laboratory, Rocket Center, West Virginia 

AS10-SB02 AS10-SB03 

AS10-SSOH0-0.5) AS1 O-SS02-10-0.51 AS10-SS03-(0-0.5) AS10-SS03P-(0-0.5) 

06/07/00 06/07/00 06/07/00 06/07/00 

12 u 13 u 13 u 13 u 
12 u 13 u 13 u 13 u 
12 u 13 u 13 u 13 u 
12 u 13 u 13 u 13 u 
12 u 13 u 13 u 13 u 

NA NA NA NA 

- ~ --~ - -- ______ __r-.l~ NA 
----- - ----- -------- - ----- --------

12 u 13 u 13 u 13 u 
12 u 13 u 13 u 13 u 

NA NA NA NA 
---- ------- -------·- ----- ----------- ~-- ------- --

NA NA NA NA 

12 u 13 u 13 u 13 u 
- ___g u - 13 u ---~u 13 u 

---- ----- ------ -------- ----- ------

12 u 13 u 13 u 13 u 
~ 

12 u 13 u 13 u 13 u 
12 u 13 u 13 u 13 u 

--- ------ -- - ----- ------ --- --·------- ----·- -----

12 u 13 u 13 u 13 u 
12 u 13 u 13 u 13 u 
12 u 13 u 13 u 13 u 
12 u 13 u 13 u 13 u 
12 u 13 u 13 u 13 u 
12 u 13 u 13 u 13 u 
12 u 13 u 13 u 13 u 
12 u 13 u 13 u 13 u 
12 u 13 u 13 u 13 u 
12 u 13 u 13 u 13 u 
12 u 13 u 13 u 13 u 
12 u 13 u 13 u 13 u 
12 u 13 u 13 u 13 u ---- -------
12 u 13 u 13 u 13 u 
12 u 13 u 13 u 13 u 

----~u 13 u 2.3J 13 u 
·---

12 u 13 u 13 u 13 u 
12 u 13 u 13 u 13 u 
12 u 13 u 13 u 13 u 
12 u -- 1.9 J 2.9 J 5.7 J 
12 u 13 u 13 u 13 u 

U - Analyte not detected 
UJ - Not detected, quantitation limit may be inaccurate 

AS10-SB04 AS10-SB05 

AS1 O-SS04-(0-0.5) AS10-SS05-(0-0.5) 

06/07/00 0"'1n7/00 

13 u 13 u 
13 u 13 u 
13 u 13 u 
13 u 13 u 
13 u 13 u 

NA NA 

NA NA ------- -- ----- ------ ,_ 
13 u 13 u 
13 u 13 u 

NA NA 
r------- - ---- --- ---------·- --

NA NA 

13 u 13 u 
13 u 13 u 

---- - ------ -- ------· --- --

13 u 13 u 
13 u 13 u 

-~ u ---~ u 
---------

___ ,, ________ 
13 u 13 u 
13 u 13 u 
13 u 13 u 
13 u 13 u 
13 u 13 u 
13 u 13 u 
13 u 13 u 
13 u 13 u 
13 u 13 u 
13 u 13 u 
13 u 13 u 
13 u 13 u 
13 u 13 u 
13 u 13 u 
13 u 13 u 
13 u 3.1 J 
13 u 13 u 
13 u 13 u 
13 u 13 u 

2.6 J 3J 
13 u 13 u 
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Station ID 
Sample ID 
Sample Date 

Chemical Name 
rans-1,2-Dichloroethene 

hns-1,3-Dichloropropene 

Semi-volatile Organic Compounds (UG/KG) 

l2.2'-0xybis(1-chloropropane) 

12.4,5-Trichlorophenol 

12.4,6-Trichlorophenol 

12.4-Dichlorophenol 

2,4-Di~thylphe_no~-- -------------
12 ,4-Dinitrophenol 

12-Chloronaphthalene 

12-Chlorop_henol _ 
--- ---- ----- ------

12-Methylnaphthalene 

12-Methylphenol 

@-.lllilll)Cl_l"lilirl_e_ . --- - ------------ -----
12-Nitrophenol 

3,3'-Dichlorobenzidine 

3-Nitroaniline ------------ ---------- ---------

14.6-Din~ro-2-methylphenol 

14-Bromophenyl-phenylether 

14-Chloro-3-methylphenol 

14-Chloroaniline 

14-Chlorophenyl-phenylether 

14-Methylphenol 

14-Nitroaniline 

14-Nitrophenol 

IAcenaphthene 

IAcenaphthylene 

IAnthracene 

Benzo(a)anthracene 

Ejenzo(a)pyrene 
--------------

aenzo(b )fluoranthene 

aenzo(g,h,i)perylene 

Benzo(kl~uoranthen_e ________________ 

Butylbenzylphthalate 

K;arbazole 

Chrysene 

Di-n-butylphthalate 

Di-n-octylphthalate 

NA - Not analyzed 
B - Analyte not detected above associated blank 
J - Reported value is estimated 
R - Unreliable result 

TableA-2 
Raw Surface Soil Data for Risk Assessment 

Site 10 - Former TCE Still at Building 157 
Allegany Ballistics Laboratory, Rocket Center, West Virginia 

AS10-SB01 AS10-SB02 AS10-SB03 

AS1 O-SSOH0-0.51 AS1 O-SS02-(0-0.5) AS 1 O-SS03-(0-0.5) AS 1 O-SS03P-(0-0.5) 

06107100 06/07/00 06107100 06/07/00 

12 u 13 u 13 u 13 u 
12 u 13 u 13 u 13 u 
--~ ----

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 NA ____ N~ 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 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 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 NA 

NA NA NA NA ---------r---------- - ---------- ~ ------- ·-r--
NA NA NA NA 

NA NA NA NA 

NA NA NA NA 
~-- --~ 

NA NA NA NA 

NA NA NA NA 

U - Analyte not detected 
UJ - Not detected, quantitation limit may be inaccurate 

AS10-SB04 AS10-SB05 

AS 1 O-SS04-(0-0.5) AS1 O-SS05-(0-0.5) 

OR/07/00 06/07/00 

13 u 13 u 
13 u 13 u 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA -- ------- ---- --- --·· --------- --

NA NA 

NA NA 

-~ NA 
-- --- ~ - -- -

NA NA 

NA NA -
NA NA --- ----- ---1---- ---------- -

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 

NA NA 

NA NA ------ ------ ------ ----------·-NA NA 

NA NA 

NA NA --------- -- ---------- -

NA NA 

NA NA 

NA NA -----------· -----
NA NA 

NA NA 
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Station ID 
Sample ID 

-
Sample Date 

Chemical Name 
Dibenz(a,h)anthracene 

Dibenzofuran 
-----· ·-
Diethylphthalate 

Q!_methyl phthalate 
--

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene ------------
f:!E!xa_c:_hlorocycl_0E9r1ladiene 

--- ------··-------

Hexachloroethane 

lndeno(1,2,3-cd)pyrene 

l_s_oe_horon~ 
-- ----- -----·--- ---------

Naphthalene 

Pentachlorophenol 

Phenanthrene 
------ -·-- - - ----·--- ---

Phenol 

Pyrene 

bi!~C::hloroethoxy)met11a_n_e_ ___ 
---------

bis(2-Chloroethyl)ether 

bis(2-Ethylhexyl)phthalate 

'1-Nitroso-di-n-propylamine 

n-Nitrosodiphenylamine 

Explosives (UG/KG) 

12.4-Dinitrotoluene 

12.6-Dinitrotoluene 

Nitrobenzene 

!Total Metals (MG/KG) 

~luminum 

Antimony --------·-----
Arsenic 

Barium 

Beryllium ______________ 

Cadmium 

Calcium -
Chromium ______ --·- ---
Cobalt 

Copper 

NA - Not analyzed 
B - Analyte not detected above associated blank 
J - Reported value is estimated 
R - Unreliable result 

AS10-SB01 

TableA-2 
Raw Surface Soil Data for Risk Assessment 

Site 10 - Former TCE Still at Building 157 
Allegany Ballistics Laboratory, Rocket Center, West Virginia 

AS10-SB02 AS10-SB03 AS10-SB04 AS10-SB05 

AS10-SS01-(0-0.5) AS 1 O-SS02-(0-0.5) AS1 O-SS03-(0-0.5) AS 1 O-SS03P-(0-0.5) AS 1 O-SS04-(0-0.5) AS1 O-SS05-(0-0.5) 

06/07/00 06/07/00 06/07/00 06/07/00 06107100 06/07/00 

--~ ----· --~ 

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 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 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 NA NA NA NA NA 

---- - - --- -- ---·----- ·--~- ---- - --- - ---- ---- ·-------f---- ------ - ---- f---- -------- -

NA NA NA NA NA NA 

NA NA NA NA NA NA 

NA NA NA NA NA NA 
--·---- t---- -- ------ -- - --- ------·-- - - ----- --------· ----~ -· ------ -------

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 NA NA 

NA NA NA NA NA NA 

NA NA NA NA NA NA 

6,500 8,430 9,830 NA 6,370 5,900 
0.37 u 0.4 u 0.4 u NA 0.4 u 0.4 u 
5.8 6.8 7.8 NA 5.1 4.4 

88.2 95.1 105 NA 90.6 94.3 

0.89 J 1 J 1.1 J NA 0.98 J 1 J 
-----·----

0.25 B 0.05 u 0.05 u NA 0.05 u 0.05 u 
3,950 4,420 .. 4,380 NA 3,900 4,050 

10.7 13.3 14.7 NA .10.9 10.8 ------
10.4 J ~1.2 J 11.8 J NA 10.5J 11.3 J 

12.8 13.7 14.1 NA 12.9 13.4 

U - Analyte not detected 
UJ - Not detected, quantitation limit may be inaccurate 
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Station ID 

Sample ID 

Sample Date 

Chemical Name 
'"-

Iron 

Lead 
~-~-··-·-~-

Magnesium 

Manganese 

Mercury 

Nickel 
r-------
Potassium 

Selenium 

Silver 
-------- -- --- ·------------

Sodium 

~ 
r.lanadium 

----- -----

~ 

Wet Chemistry (MG/KG) 

Total organic carbon (TOC) 

NA - Not analyzed 
B - Analyte not detected above associated blank 
J - Reported value is estimated 
R - Unreliable result 

--- ---

AS10-SB01 

Table A-2 
Raw Surface Soil Data for Risk Assessment 

Site 10 - Former TCE Still at Building 157 
Allegany Ballistics Laboratory, Rocket Center, West Virginia 

AS10-SB02 AS10-SB03 

AS10-SS01-(0-0.5) AS 1 O-SS02-(0-0.5) AS1 O-SS03-(0-0.5) AS10-SS03P-(0-0.5) 

06107100 06107/00 06107100 06107100 

19,100 21.900 25,300 NA 

19.5 23.4 20.3 NA 

1,120 J 1,660 1,510 NA 

751 865 898 NA 

0.08 0.13 0.06 u NA 

12.8 16.1 16.9 NA 

1,220 1,390 1,780 NA 

0.4 u 1 J 0.42 u NA --
0.48 BN 0.55 B 0.6 B NA 

--- -- ---- --·- -----

93.9 u 100 u 99.1 u NA 

2.9 B 2.6 B 2.1 B NA 

19.4 21.4 24.4 NA 

98.8 130 65.7 NA 

f--

---- f----· ----·-- - -- ---- ---- -------------~-

NA NA NA NA 

U - Analyte not detected 
UJ - Not detected, quantitation limit may be inaccurate 

AS10-SB04 AS10-SB05 

AS10-SS04-(0-0.5) AS1 O-SS05-(0-0.5) 

06107100 06107100 

19,700 19,600 

19.6 17.7 

1,180 J 1,150 J 

854 752 

0.11 J 0.12 J 

13.3 14.7 

1,050 J 952J 

0.43 u 0.42 u 
0.3 B 0.24 ~-
137 J 99.5 u 
1.6 B 1.2 B 

18.8 17.1 

68.7 52.5 

-

-- ------ - --- --
NA NA 
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NA - Not analyzed 
B - Analyte not detected above associated blank 
J - Reported value is estimated 
R - Unreliable result 

Table A-2 
Raw Surface Soil Data for Risk Assessment 

Site 10 - Former TCE Still at Building 157 
Allegany Ballistics Laboratory, Rocket Center, West Virginia 

Station ID AS10-SB06 PWA-29S/2/2917 

Sample ID AS10-SS06-(0-0.5) HCS-PWA-29S 

Sample Date 06/07/00 11/15/94 

Chemical Name 

Volatile Organic Compounds (UG/KG) 
--

1 , 1, 1-Trichloroethane 13 u NA -- f--

1, 1,2,2-Tetrachloroethane 13 u NA 
·- --

1, 1,2-Trichloroethane 13 u NA -------
1, 1-Dichloroethane 13 u -~ ··- -
1, 1-Dichloroethene 13 u NA 

--
1,2,4-Trichlorobenzene NA 400 u 
1,2-Dichlorobenzene NA 400 u __ 
------·---------- ---- ---- -- ----- -- -------- ------I--- -- -- .- -----

1,2-Dichloroethane 13 u NA 

1,2-Dichloropropane 13 u NA 

1,3-Dichlorobenzene NA 400 u 
---·------ ----------- ----- -- ---- ------·--- - - -

1 ,4-Dichlorobenzene NA 400 u 
2-Butanone 13 u NA 

r2-Hexanone 13 u NA 
--------- ------ --- --- --------- - ---- ------ ·- --- -----·--~-

4-Methyl-2-pentanone 13 u NA 

Acetone 13 u NA 
- ~ 

Benzene 13 u NA ---- -------- ------------ -- -------- - ------ -- ---

Bromodichloromethane 13 u NA 

Bromoform 13 u NA 

Bromomethane 13 u NA 

Carbon disulfide 13 u NA 

K;arbon tetrachloride 13 u NA 

K;hlorobenzene 13 u NA 

~hloroethane 13 u NA 

~hloroform 13 u NA 

~hloromethane 13 u NA 

Dibromochloromethane 13 u NA 

Ethyl benzene 13 u NA 

!Methylene chloride 13 u NA 

Styrene 13 u NA 
-- ----- -

tT etrachloroethene 13 u NA 

Toluene 13 u NA 

Trich~oroethe_!l.!__ _________ 13 u NA 

Vinyl chloride 13 u NA 

cis-1,2-Dichloroethene 13 u NA 

cis-1,3-Dichloropropene 13 u NA 
--

m- and p-Xylene 2.2 J NA 

o-Xylene 13 u NA 

U - Analyte not detected 
UJ - Not detected, quantitation limit may be inaccurate 
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NA - Not analyzed 
B - Analyte not detected above associated blank 
J - Reported value is estimated 
R - Unreliable result 

TableA-2 
Raw Surface Soil Data for Risk Assessment 

Site 10 - Former TCE Still at Building 157 
Allegany Ballistics Laboratory, Rocket Center, West Virginia 

Station ID AS10-SB06 PWA-29S/2129f7 

Sample ID AS 1 O-SS06-(0-0.5) HCS-PWA-29S 

Sample Date 06107100 11/15/94 

Chemical Name 
~ns-1,2-Dichloroethene 13 u NA 

~rans-1,3-Dichloropropene 13 u NA 

~· -->--

Semi-volatile Organic Compounds (UG/KG) 

l2,2'-0xybis(1-chloropropane) NA 400 u 
12.4,5-Trichlorophenol NA 960 u 

>--
2,4,6-Trichlorophenol NA 400 u 
12.4-Dichlorophenol NA 400 u 
12.4-Dilll~~~phen~ _ NA 400 u 

----- ---- ------ -- --- --- ---- ·----~ -
12.4-Dinitrophenol NA 960 u ---
12-Chlorcmaphthalene NA 400 u 
12_-Chlcl_~phenol __ NA 400 u 

--- --- ---- ---- ---- - --- -----

12-Methylnaphthalene NA 400 u -
12-Methylphenol NA 400 u 
12-Nitroaniline NA 960 u 
---- ---- ----- .. --------· ---- -- ------- ---r- -- ------- ---
12-Nitrophenol NA 400 u 
3,3'-Dichlorobenzidine NA 400 u 
3-Nitroaniline NA ----~ u ------------·------- ---------· ---- ----·-------- ~ -

14.6-Dinitro-2-methylphenol NA 960 u 
14-Bromophenyl-phenylether NA 400 u 
4-Chloro-3-methylphenol NA 400 u 
4-Chloroaniline NA 400 u 
4-Chlorophenyl-phenylether NA 400 u 
14-Methylphenol NA 400 u 
4-Nitroaniline NA 960 u 
4-Nitrophenol NA 960 u 
Acenaphthene NA 400 u 
Acenaphthylene NA 400 u 
Anthracene NA 400 u 
Benzo(a)anthracene NA 400 u 
~enzo(a)pyrene __________________ NA 400 ~--- ---

Benzo(b )fluoranthene NA 400 u 
Benzo(g,h,i)perylene NA 400 u 
~~o_(k)fluorantll_~~------------- NA ~QQ u 

---------

Butylbenzylphthalate NA 400 u 
Carbazole NA 400 u 
Chryselll!_ ______ NA 400 u ----------
Di-n-butylphthalate NA 400 u 
Di-n-OCtvlphthalate NA 400 UJ 

U - Analyte not detected 
UJ - Not detected, quantitation limit may be inaccurate 
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NA - Not analyzed 
B - Analyte not detected above associated blank 
J - Reported value is estimated 
R - Unreliable result 

TableA-2 
Raw Surface Soil Data for Risk Assessment 

Site 10 - Former TCE Still at Building 157 
Allegany Ballistics Laboratory, Rocket Center, West Virginia 

Station ID AS10-SB06 PWA-29S/2/29/7 

Sample ID AS1 O-SS06-(0-0.5) HCS-PWA-29S 

Sample Date 06/07/00 11/15/94 

Chemical Name 
Dibenz(a,h)anthracene NA 400 u 
Dibenzofuran NA 400 u 
Diethylphthalate NA 400 u 
Dimethyl phthalate NA 400 u 

-~ ~ 

Fluoranthene NA 400 u 
Fluorene NA 400 u 

--
Hexachlorobenzene NA 400 u ---
Hexachlorobutadiene NA 400 u 

·--

H_El~~lorocycl()~ntadiene_ 
~--- - ·-· ------- ------- --~ -- -----~ ._l)__ 

Hexachloroethane NA 400 u 
lndeno(1,2,3-cd)pyrene NA 400 u 
lsoph()~e_ _____ NA 400 u -- -------- -----·-- ---- ------ --· --- - - ----

Naphthalene NA 400 u 
Pentachlorophenol NA 960 u 
Phenanthrene --~ -- 400 u 

- -- ----- -----· - --

Phenol NA 400 u 
Pyrene NA 400 u 
,l>i_sl_2-~~l()roethO)(Y)~th!l_f1E! _____ NA 400 u 

-------·---- --------- --- >---------

bis(2-Chloroethyl)ether NA 400 u 
bis(2-Ethylhexyl)phthalate NA 400 UJ 

n-Nitroso-di-n-propylamine NA 400 u 
n-Nitrosodiphenylamine NA 400 u 

Exploslves (UG/KG) 

2,4-Dinitrotoluene NA 400 u 
2,6-Dinitrotoluene NA 400 u 
Nitrobenzene NA 400 u 

Total Metals (MG/KG) 

Aluminum 9,310 9,040 

Antimony 0.49 B 7.60 UJ 
-···---------------

Arsenic 6.9 6.5J 
Barium 131 120 

El_e_ryllium __ _ 
----

1.3 1.20 
Cadmium 0.05 u 2.30 u 
Calcium 7,140 5,380 

Chromium 14.7 13.4 --
Cobalt 12.8 J 12.9 
Copper 16.8 18.1 

U - Analyte not detected 
UJ - Not detected, quantitation limit may be inaccurate 
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NA - Not analyzed 
B - Analyte not detected above associated blank 
J - Reported value is estimated 
R - Unreliable result 

Station ID 
Sample ID 
Sample Date 

TableA-2 
Raw Surface Soil Data for Risk Assessment 

Site 10 - Former TCE Still at Building 157 
Allegany Ballistics Laboratory, Rocket Center, West Virginia 

AS10-SB06 

AS10-SS06-(0-0.5) 

06/07/00 

Chemical Name 
Iron 26,800 

Lead 21.6 

Magnesium 1,820 

Manganese 1,140 

Mercury 0.13 

Nickel 18.7 

Potassium 1,440 

Selenium 0.44 u 
Silver 0.58 B 
··------· ------- --------- ·-------

Sodium 117 J 

rt"hallium 1.3 B 
-· 

~<llla_diu_rri_ __ 
-

24.5 
------- - - -- - -

~inc 78 

~et-~tiamlstry (M_~/_K(:;J ______ 
-- - ---- ---- ----

rt"otal organic carbon (TOC) NA 

U - Analyte not detected 
UJ - Not detected, quantitation limit may be inaccurate 

PWA-29S/2/29/7 

HCS-PWA-29S 

11/15/94 

27,200 

22 

1,560 

1,070 

0.0600 u 
16.4 

1,090 B 

0.860 B 

0.950 R 
-~ ~-

25.6 u 
0.710 u 
23.9 

62.2 J 

28,000 
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Station ID AS10-SB01 

~a_111ple_l_D ________ 
---------- ----------

_,<\~10-~01-(2-4)_ 

Sample Date 06/07/00 

Chemical Name 

Volatile Organic Compounds (UG/KG) 

1, 1, 1-Trichloroethane 13 u 

1, 1,2,2-Tetrachloroethane 13 u 

1, 1,2-Trichloroethane 13 u 

1, 1-Dichloroethane 13 u 

1, 1-Dichloroethene 13 u 

1,2,4-Trichlorobenzene NA 

1,2-Dichlorobenzene NA 

1,2-Dichloroethane 13 u 

1,2-Dichloroethene _!total) NA ---------- --- ------------~ 

1,2-Dichloropropane 13 u 

1,3-Dichlorobenzene NA 

1,4-Dic~~()rob_e_~ene ______ NA --- ---------

2-Butanone 13 u 

2-Hexanone 13 u 

14-Me!h)'l-2-pe_ntanone 13 u 
-- ------ ---------

~cetone 13 u 

Benzene 13 u 

Bromodichloromethane 13 u 
-- --
Bromofonn 13 u 

aromomethane 13 u 

~arbon disulfide 13 u 

~arbon tetrachloride 13 u 

~hlorobenzene 13 u 

~hloroethane 13 u 

~hlorofonn 13 u 

Chloromethane 13 u 

Dibromochloromethane 13 u 

Ethyl benzene 13 u 

Methylene chloride 13 u 

Styrene 13 u 

h" etrachloroethene 13 u 

TableA-2 
Raw Subsurface Soil Data for Risk Assessment 

Site 10 - Fonner TCE Still at Building 157 
Allegany Ballistics Laboratory, Rocket Center, West Virginia 

AS10-SB02 AS10-SB03 AS10-SB04 AS10-SB05 

_,<\S10-SB02-(2~_ AS 1 O-SB03-(~~L AS10-SB04~~L _ AS1 O-SB05-f2-4 )__ 

06/07/00 06/07/00 06/07/00 06/07/00 

i 

12 u 13 u 13;U 13 u 

12 u 13 u 13:u 13 u 

12 u 13 u 13:u 13 u 

12 u 13 u 13 u 13 u 

12 u 13 u 13!U 13 u 

NA NA NAI NA 

NA NA NA NA 

12 u 13 u 13 u 13 u 

NA NA NA NA 
--- ---------~ ----- --· ------ - ------- -- --~------ --- -- ---

12 u 13 u 13 u 13 u 

NA NA NA NA 

-------~~ NA NA NA 
- - ---·- -

12 u 13 u 13 u 13 u 

12 u 13 u 13 u 13 u 

12 u 13 u 13 u 13 u 
----------- - --- ----- ---- -----

12 u 13 u 13 u 13 u 

12 u 13 u 13 u 13 u 

12 u 13 u 13 u 13 u 
-------- -- -- - --

12 u 13 u 13 u 13 u 

12 u 13 u 13 u 13 u 

12 u 13 u 13 u 13 u 

12 u 13 u 13 u 13 u 

12 u 13 u 13 u 13 u 

12 u 13 u 13 u 13 u 

12 u 13 u 13 u 13 u 

12 u 13 u 13 u 13 u 

12 u 13 u 13 u 13 u 

12 u 13 u 13 u 13 u 

12 u 13 u 13 u 13 u 

12 u 13 u 13 u 13 u 

12 u 13 u 13 u 13 u 
----· -------- --- ___ ._ 

Toluene 

Trichloroethane 

NA - Not analyzed 
B - Analy1e not detected above associated blank 
J - Reported value is estimated 
U - Analy1e not detected 
UJ - Not detected, quantitation limit may be inaccurate 

13 u 12 u 

3.2 J 1.7 J 
13 u 13 u 13 u 

6.6 J 4.1 J ·. 26 

AS10-SB06 PWA-13/14 PWA-29S/2/29/7 

AS10-SB06-(2-4) HCS-PWA-13 HCS-PWA-29 ---
06/07/00 07/21/92 11/15/94 

13 u 6U NA 

13 u 6U NA 

13 u 6U NA 

13 u 6 u NA 

13 u 6 u NA 

NA NA 400 u 

NA NA 400 u 

13 u 6 u NA 

NA 6U NA 
--------~ ---- -- ------- -

13 u 6 u NA 

NA NA 400 u 

NA NA 400 ,lJ_ - --
13 u 13 u NA 

13 u 13 u NA 

13 u 13 u NA --------
13 u 13 UJC NA 

13 u 6U NA 

13 u 6 ,_LJ_ NA 
------ -

13 u 6U NA 

13 u 13 u NA 

13 u 6 u NA 

13 u 6 u NA 

13 u 6 u NA 

13 u 13 u NA 

13 u 6 u NA 

13 u 13 u NA 

13 u 6 u NA 

13 u 6U NA 

13 u 13 UJ NA 

13 u 6U NA 

13 u 4J NA ------
13 u 6U NA 

18 34 NA 
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Station ID 
Sam1>l11 I[) 

------ " -·------- - ------

Sample Date 

Chemical Name 
Vinyl acetate 

~chloride 

Xylene. total 

cis-1,2-Dichloroethene 

~is-1,3-Dichloropropene 

m- and p-Xylene 

o-Xylene 
-

rans-1,2-Dichloroethene 

rans-1,3-Dichloropropene 

Semi-volatile Organic Compounds (UG/KG) 
~.4,5-TM~hi~;:;;phenol -- -- - -------- ----

----
12.4.6-Trichlorophenol -
12,4-Dichloropheri_ol _______ 

- - --- ----

12,4-Dimethylp~enol 

2,4-Dinitrophenol 

l2-Chloron_11p_tith_~le_llll____ _____ 
- - --

12-Chlorophenol 

12-Methylnaphthalene 

12-M~tl1_¥1Phenol _ _ ___ 
------

2-Nitroaniline 

12-Nitrophenol 

3,3'-Dichlorobenzidine 

3-Nitroaniline 

14,6-Dinitro-2-methylphenol 

14-Bromophenyl-phenylether 

14-Chloro-3-methylphenol 

14-Chloroaniline 

4-Chlorophenyl-phenylether 

4-Methylphenol 

14-Nitroaniline 

14-Nitrophenol 

1Acenaphthene ----- ·------
Acenaphthylene 

Anthracene 

NA - Not analyzed 
B - Analyte not detected above associated blank 
J - Reported value is estimated 
U - Analyte not detected 

AS10-SB01 

__ AS10-SB01_-{2-:4) _ 

06/07/00 

NA 
--

13 u 

NA 

13 u 

13 u 

3.1 J 

13 u 

13 u 

13 u 

------- --- --

NA 

NA 

NA 

TableA-2 
Raw Subsurface Soil Data for Risk Assessment 

Site 10 - Former TCE Still at Building 157 
Allegany Ballistics Laboratory, Rocket Center, West Virginia 

AS10-SB02 AS10-SB03 AS10-SB04 AS10-SB05 

- ~_1_0-§B02:(~-4}_ _ _ }\S 1 O-SB_03-(2-4} - ~10-§B04-(2-:4) _ _ AS10-~Q5:~~ 

06/07/00 06/07/00 06107100 06/07/00 

- - -
NA NA NA NA 

12 u 13 u 13 1 U 13 u 

NA NA NA NA 

12 u 13 u 13 u 13 u 

12 u 13 u 13 u 13 u 

12 u 2.3 J 13 u 3.1 J 

12 u 13 u 13.U 13 u 

12 u 13 u 13lu 13 u 

12 u 13 u 13'U 13 u 

-

- - -----------~- - ------ - ------------ - ----

NA NA NA NA -
NA NA NA NA 

NA NA NA NA 

AS10-SB06 PWA-13/14 

_A_§1_Cl:S~Q§:-(2-:4) HCS-PWA-13 
---- -------

06/07/00 07/21/92 

NA 13 UJC 

13 u 13 u 

NA 6 u 

13 u NA 

13 u 6 u 

2.4 J NA 

13 u NA --
13 u NA 

13 u 6 u 

---

- ---- --------- -

NA NA -
NA NA 

NA NA 
---------- --- -- --- ------ --- -----.. ---~ ---------- -- - - i----------- - -

NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA 

NA NA NA NAI 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 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 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 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 NA NA 
~- -----·---~ -----·------~ i-----------

NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA 

UJ - Not detected, quantitation limit may be inaccurate 

PWA-29S/2/29/7 

HCS-PWA-29 
-- -------

11/15/94 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
~ 

NA 

------- -
970 u 

400 u 

400 u --------- -
400 u 

970 u 

400 u 
~-- ------------- -

400 u 

400 u 

400 _lJ_ ------ ----

970 u 

400 u 

400 u 

970 u 

970 u 

400 u 

400 u 

400 u 

400 u 

400 u 

970 u 

970 u 

400 u 

400 u 

400 u 
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Station ID AS10-SB01 

Sam_f>l~ID 
---------- - - ---- ------ ~S_10-§13()1_-(£-4) _ 

Sample Date 06/07/00 

Chemical Name 
Benzo(a)anthracene NA 

Benzo(a)pyrene NA 

Benzo(b )fluoranthene NA 

Benzo(g, h, i)perylene NA 

Benzo(k)fluoranthene NA 

Bis(2-chloro-1-methylethyl) ether NA 

Butylbenzylphthalate NA 

Carbazole NA 

Chrysene NA 

EJi:ri-.butylphthalate NA 

NA 

TableA-2 
Raw Subsurface Soil Data for Risk Assessment 

Site 10 - Former TCE Still at Building 157 
Allegany Ballistics Laboratory, Rocket Center, West Virginia 

AS10-SB02 AS10-SB03 AS10-SB04 AS10-SB05 

_AS 1 O-S_1302:(2_-4 L AS 1 O-~B03-(2--!) __ Jl.S 1 O-SBQ4.::.(?-4 L ~~!Q-SB05-(£-4J_ 

06/07/00 06/07100 06/07/00 06107100 
1 
I 

NA NA NAI NA 

NA NA NA NA - --· --
NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA 1 NA 

NA NA NA NA 

NA NA NAI NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA Di-n-oci}'lphthala.~---- __ ---- -- ---- ---- - --- -- ------- --- - - ------ - ----- - -~ ~ --- ---- ------

Dibenz(a,h)anthracene 

Dibenzofuran 

Dietf1.~lj>hthalate _ 
-·------- ---- -- ----

Dimethyl phthalate 

Fluoranthene 

Fluorene ---- ·------------------- -- --- --------

Hexachlorobenzene 

Hexachlorobutadiene 

l-l'!x~chlorocyclopentadiene _____ 
---

Hexachloroethane 

lndeno(1,2,3-cd)pyrene 

lsophorone 

Naphthalene 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

bis(2-Chloroethoxy)methane 

t>is(2-Chloroethyl)ether 

bis(2-Ethylhexyl)phthalate 

n-Nitroso-di-n-propylamine 

n-Nitrosodiphenylamine _____ -----

Explosives IUG/KG) 

NA - Not analyzed 
B - Analyte not detected above associated blank 
J - Reported value is estimated 
U - Analyte not detected 

NA 

NA 

---- -- __t-1~ 
NA --
NA 

NA 
---· ··- ------

NA 

NA 

NA 
--------

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
f----- ---

UJ - Not detected, quantitation limit may be inaccurate 

f--

-

-

NA NA NA1 NA 

NA NA NA' NA 

NA 
-~--

____ NA ----- ~1f-- NA 
------- - - -------

NA NA NA ---
NA NA NA NA 

NA NA ___ ___!!A~ NA 
----------- ·- ---- - ------ -

NA NA NA NA 

NA NA NA NA 

NA NA NA NA ------ -- --------- -- ----- ----;;1- --- - ---------~-

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 

NA NA NA! NA 

NA NA NA: NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA 
-

NA ______ __t-1-6._ -- NA ----- --- ------- -

AS10-SB06 PWA-13/14 PWA-29S/2/29/7 

_ ft,S1_0-SB06.::.!.2_-:4L HCS-PWA-13 ~CS-PWA-29 
----- ----

06/07/llll 07/21/92 11/15/94 

NA NA 400 u 
NA NA 400 u -
NA NA 400 u 
NA NA 400 u 
NA NA 400 u 
NA NA 400 u 
NA NA 400 u 
NA NA 400 u 

--
NA NA 400 u 
NA NA 400 u 

--
NA NA 400 UJ 

-- --------- --- -------- --~-
NA NA 400 u 
NA NA 400 u 
NA ~ 400 u 

I-----·· ~- ----- ----
NA NA 400 u 
NA NA 400 u 
NA NA -~ ,_Ll_ 

r-------- --- --e--- - --
NA NA 400 u 
NA NA 400 u 
NA NA ~QQ u 

------------ -- ----- ------

NA NA -~ _lJ_ 
NA NA 400 u 
NA NA 400 u 
NA NA 400 u 
NA NA 970 u 
NA NA 400 u 
NA NA 400 u 
NA NA 400 u 
NA NA 400 u 
NA NA 400 u 

-
NA NA 400 UJ 

NA NA 400 u 
NA NA 400 u 

---···-
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Station ID 

~~f>lelD ------ ------------------- -

Sample Date 

Chemical Name 
12,4-Dinitrotoluene 

12,6-Dinitrotoluene ---------
Nitrobenzene 

·--------·-

!Total Metals (MG/KG) 

~luminum 

~ntimony 

~rsenic 

Barium 
f------~--·------· 

~ryllium 

K;admium --- -- ---- ---------- ---------· 

K;alcium 

~hromium 

Cobalt 
---------- ---- --- -- -----

~op per ·-------
Iron 

Lead 
-·------- ------ ----
Magnesium 

Manganese --------
1V1erc11.ry __________ 

- ---

Nickel 

Potassium 

Selenium 

!Silver 

!Sodium 

Thallium 

Vanadium 

Zinc 

--
Wet Chemistry (MG/KG) 

Total organic carbon iTOC) 

NA - Not analyzed 
B - Analyte not detected above associated blank 
J - Reported value is estimated 
U - Analyte not detected 

AS10-SB01 

-~§10-SB01-(2-4) _ 

06/07/00 

NA 

NA 

NA 

8,450 

0.4 u 
10 

128 

1.4 

0.05 u 
3,440 

15.9 

12.7 

19.5 

38,100 

19.7 

1,320 

461 

1.2 

17.5 

869 J 
0.42 u 
0.45 B 

132 J 
3.6 B 

25.2 

127 

~· 

NA 

UJ - Not detected, quantitation limit may be inaccurate 

TableA-2 
Raw Subsurface Soil Data for Risk Assessment 

Site 10 - Former TCE Still at Building 157 
Allegany Ballistics Laboratory, Rocket Center, West Virginia 

AS10-SB02 AS10-SB03 AS10-SB04 

_.AS10-SJ3~~~L -~S_1_~SB03~-4)_ .. ~S10-§.EIO~g-4 L 
06/07/00 06/07/00 06/07/00 

NA NA NAi 

NA NA NA! 

NA NA NA: 
; 

8,970 9,040 6,890 

0.38 u 0.4 u 0.39 u 
6.4 7.6 8.7 

112 137 174 

1.3 1.3 1.3 

0.05 u 0.05 u 0.05 u 
2,950 3,660 3,760 

15.6 16.4 13.2 

13.2 15.5 22.8 

21.5 18.8 20.3 

28,300 34,600 30,400 

19.5 18.5 19.6 

1,270 1,670 1,420 

638 981 1,910 

0.06 u 0.24 0.09 J 
22.8 24.2 27.3 

1,010 J 1,010 J 640 J 
0.4 u 0.43 u 0.42 u 

0.45 B 0.52 B 0.6 B 

116 J 119 J 151 J 
2.5 B 2.4 B 2.4 B 

24.2 23.7 20.9 

192 77.6 91.2 

NA NA NA 

AS10-SB05 AS10-SB06 PWA-13/14 PWA-29S/2/29/7 

AS 1 O-SB0~.-41 AS1 O-SB06-(2-4) HCS-PWA-13 HCS-PWA-29 

06/07/00 06/07/00 07/21/92 11/15/94 

NA NA NA 400 u 
NA NA NA ~2.Q Q_ 
NA NA NA 400 u 

------ --

9,650 8,800 NA 8.540 

0.4 u 0.4 u NA 7.10 UJ 

12.3 13.2 NA 13.1 J 
193 132 NA 159 

1.5 1.5 NA 1.30 

0.05 u 0.05 u NA 2.30 J 
---

4,380 3,920 NA 2,990 

17.1 16.4 NA 12.3 

20 13.7 NA 15.3 

20.3 20.6 NA 22.3 

38,500 40,500 NA 41,300 

19.6 20.4 NA 18.8 

1,590 1,500 NA 1,610 

1,990 669 NA 1,200 

____ 0.10~ 0.13 0.13 NA 
---- ----

29.3 22.4 NA 26.3 

871 J 846 J NA 908 B 

0.43 u 0.64 J NA 0.440 u 
1.3 B 0.68 B NA 2.10 J 
100 u 149 J NA 46.6 u 
4.1 B 2.9 B NA 0.660 u 

26.2 27.5 NA 26.3 

76.4 88.2 NA 87 J 

NA NA NA 6,550 
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Statistical Comparison Procedures 



Appendix B 

Comparisons of central tendency were performed to help determine what parameters 
exceed background based on facility background data and Site 10 soil data. These 
comparisons were made for surface and subsurface soil for 10. For all of these analyses, 
proxy values were substituted for any qualitative, non-detect values to enable the statistical 
calculations. These proxy substitutions were calculated as 1/2 the detection limit. 

The appropriate type of central tendency comparison test was determined based on the 
assumed statistical distribution of the parent distributions of the two data sets. The 
distributional assumption is the best estimate of the distribution of a parent (or target) 
population. The determination of whether or not the data distribution could be considered 
normal was based on the results of the Shapiro-Wilk W test (EPA, 2000; Gilbert, 1987) using 
a significance level of 0.05. If the p-value for this test was less than 0.05 then the 
distributional assumption of normality was rejected. Otherwise, the data was treated as 
being normally distributed. 

For cases where both sample populations appeared to be normally distributed, a t-test (EPA, 
2000; Gilbert, 1987) was run on the data to determine whether the means of the two 
populations appear to be different from one another. If the two sets did not both appear to 
be normally distributed, then a nonparametric comparison of the two populations was used 
to compare the central tendency of the two populations. For a two sample comparison, the 
nonparametric test used is known as the Wilcoxon Rank Sum test (EPA, 2002; Gilbert, 1987) 
since it makes use of the sum of the ranks of the ordered (smallest to largest concentration 
for the combined two data sets) concentrations. For most cases this approach resulted in a 
nonparametric comparison being made. 

The p-values presented in the tables are the probability that the observed differences in 
central tendency (between the background and site populations) would occur merely by 
chance. When this probability fell below a one-tailed significance level of 0.05, the decision 
was that there was a significant difference between the two populations. (Such a one-tailed 
test is only concerned with whether site exceeds background or not. A two-tailed test would 
be concerned with potential exceedances by either data group.) The significance level of 0.05 
limits the potential false conclusion that the populations are not different (when they 
actually are) to one in twenty times. This is a common significance level for two sample 
comparisons (EPA, 2000; Gilbert, 1987). 
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Appendix C 
Human Health Risk Assessment Tables 



Scenario Medium Exposure Exposure 

Timeframe Medium Point 

CurrenVFuture Surface Soil Surface Soil Site 10 Surface Soil 

Air 
Airborne Partirulates from 

Site 10 Surface Soil 

Subsurface Soi Air 
Volatile Emissions from 
Site 10 Subsurface Soil 

FuttJre Soil* Soil' Site 10 Soil 

Air 
Airborne Paticulates from 

Site 10Soil 

Air 
Volatile Emissions from 

Site 10Soil 

Groundwater 
Shallow Aquifer- Tap 

Water 

Shallow Aquifer - Water in 
Excavation Pit 

*Combined surface and subsurface soil. 

TABLE 1 

SELECTION OF EXPOSURE PATHWAYS 

Site 10, Allegany Ballistics Laboratory 

Receptor Receptor Exposure On-Site/ 

Populatkm Age Route Off-Site 

Industrial Worker Adult 
Dermal 

On-site 
Absorption 

lnaastion On-site 

TrespasserNisitor Adolescents 
Dermal 

On-site 
Absorption 

Ingestion On-site 

Industrial Worker Adult Inhalation On-site 

TrespasserNisitor Adolescent Inhalation On-site 

Industrial Worker Adult Inhalation On-site 

TrespaaserNisitor Adolescent Inhalation On-site 

Resident Adult 
Dermal 

On-site 
Absorption 

Ingestion On-site 

Chik:t 
Dermal 

On-site 
Absorption 

lnoestion On-site 

Child/Adult 
Dermal 

On-site 
Absorption 

Ingestion On-site 

Construction Worker Adult 
Dermal 

On-site 
Absorption 

Ingestion On-site 

TrespasserMsitor Adolescent 
Dermal 

On-site 
Absorption 

lnaestion On-site 

Resident Adult Inhalation On-site 

Child Inhalation On-site 

Child/Adult Inhalation On-site 

Construction Worker Adult Inhalation On-site 

TrespasserNisltor Adolescent Inhalation On-site 

Resk:lent Adult Inhalation On-site 

Child Inhalation On-site 

Child/Adult Inhalation On-site 

Construdion Worker Adult Inhalation On-site 

TrespasserNisitor Adolescent Inhalation On-site 

Resident Adult Ingestion On-site 

Child 
Dermal 

On-site 
Absorption 

Ingestion On-site 

Child/Adult lnaestion On-site 

Construdion Worker Adult Ingestion On·site 

Oennal 
On-site 

Absorption 

Page1of1 

Type of Rationakt for Selection or Exclusion 

Analysis of Exposure Pathway 

Quant Site workers may contact site surface soil. 

Quant Site workers may contact site surface soil. 

Quant Nearby residents may trespass on site and rontad site surface soil. 

Quant Nearbv residents mav tresoass on site and oontad site surface soil. 

Quant 
Site workers may inhale dust partia.ilates released from surface soil while 
oonclucting maintenance activities. 

Quant 
Nearby residents may trespass on site and inhale dust particulates from 
surface soil. 

Qua I Constituents setected in this scenario wiH be discussed qualitatively. 

Qua I Constituents selected in this scenario will be discussed aualitatWelv. 

Quant Although unlikely, site may be used for future residential development 

Quant Although unliketv, site may be used for future residential development 

Quent Although unlikely, site may be used for future residential development 

Quent Atthough unlikely, site may be used for future residential development 

Quant 
Although unlikely, site may be used for future residential development. This is 
for cancer risk only. 

Quent 
Although unlikely, site may be used for future residential development. This is 
for cancer risk only. 

Quent 
Construction worker may be exposed to surface and subsurface soil during 
excavation activities 

Quant 
Construction worker may be exposed to surface and subsurface soil during 
excavation activities 

Quent TrespasserMsitors may be exposed to soil while visiting the site. 

Quant Tn::Ml.nasserMsitors mav be evl'V'lsed to soil while visitina the site. 

Quant Although unlikely, site may be used for future residential development 

Quant Althouah unlikely, site mev be used for Mure residential development 

Quant 
Although unlikely, site may be used for Mure residential development. This is 
for cancer risk only. 

Quant 
Construction workers may inhale fugitive dust from soil dur\ng excavation 
activities. 

Quant 
TraspasserNisitors may inhale dust particulates released from soil while 
visiting the site. 

Quant Although unlikely, site may be used for Mure residential development 

Quant Althouah unllkelv, site mav be used for Mure residential develooment 

Quant 
Although unlil<ely, site may be used br Mura residential development. This is 
for cancer risk only. 

Quant Construction workers may inhale vapors from soil during excavation activities. 

Quant 
TrespasserNisitors may inhale volatiles emlsakms from sou white visiting the 
site. 

Qua I Constituents selected in this scenam wiH be discussed qualitatively. 

Qua I Constituents selected in this scenam wiH be discussed qualitatively. 

Oual Constituents selected in this scenam wiM be diswssed aualltativalv. 

Oual Constituents selected in this scenario wiU be discussed aualitativelv. 

Ou al Constituents selected in this scenario wiH be discussed qualltativaly. 

Qua I Constituents selected in this scenario wiU be discussed qualitatively. 
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CAS 

Number 

79-01-6 

7429-90-5 

7440-38-2 

7440-39-3 

7440-41-7 

7440-70-2 

7440-47-3 

7440-46-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7439-97-6 

7440-02-0 

7440-09-7 

7782-49-2 

7440-23-5 

7440-62-2 

7440-66-6 

Scenario Timeframe: CurrenVFuture 

Medium: Surface Soil 

Exposure Medium: Air 

Exposure Point Airborne Particulates from Site 10 Surface Soil 

Chemical Minimum [1) Minimum 

Concentration Qualifier 

Trichloroethane 0.0023 J 

m-- and p-Xylene 0.0019 J 

Aluminum 5,900 

Arsenic 4.4 

Barium 88.2 

Beryllium 0.89 J 

Calcium 3,900 

Chromium 10.7 

Cobalt 10.4 J 

Copper 12.8 

Iron 19,100 

Lead 17.7 

Magnesium 1,120 J 

Manganese 751 

Mercury 0.08 

Nickel 12.8 

Potassium 952 J 

Selenium 1 J 

Sodium 117 J 

Vanadium 17.1 

Zinc 52.5 

Maximum [1) 

Concentration 

0.0031 

0.0057 

9,830 

7.8 

131 

1.3 

7,140 

14.7 

12.9 

18.1 

27,200 

23.4 

1,820 

1,140 

0.13 

18.7 

1,780 

1 

137 

24.5 

130 

Table 2.2 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

Site 10, Allegany Ballistics Laboratory 

Maximum Units Location Detection Range of Concentration 

Qualifier of Maximum Frequency Detection Usad for 

Concentration Limits Screening 

J MG/KG AS10-SS05-(0-0.5) 217 0.012 - 0.013 0.0031 

J MG/KG AS10-SS03P-(0-0.5) 617 0.012-0.013 0.0057 

MG/KG AS 1 O-SS03-(0-0.5) 717 2.03-2.23 9830 

MG/KG AS10-SS03-(0-0.5) 717 0.35-0.38 7.8 

MG/KG AS10-SS06-(0-0.5) 717 0.02- 0.03 131 

MG/KG AS10-SS06-(0-0.5) 717 0.02- 0.03 1.3 

MG/KG AS10-SS06-(0-0.5) 717 0.58- 0.63 7140 

MG/KG AS10-SS03-(0-0.5) AS10-SS06-(0-0.5) 717 0.07 -0.08 14.7 

MG/KG HCS-PWA-29S 717 0.07-0.08 12.90 

MG/KG HCS-PWA-29S 717 0.18-0.2 18.10 

MG/KG HCS-PWA-29S 717 7.32-8.03 27200 

MG/KG AS10-SS02-(0-0.5) 717 0.14-0.15 23.4 

MG/KG AS10-SS06-(0-0.5) 717 0.62-0.68 1820 

MG/KG AS 1 O-SS06-(0-0.5) 717 0.05-0.05 1140 

MG/KG AS10-SS02-(0-0.5) AS10-SS06-(0-0.5) 5/7 0.05- 0.06 0.13 

MG/KG AS10-SS06-(0-0.5) 717 0.09-0.1 18.7 

MG/KG AS10-SS03-(0-0.5) 617 8.45- 9.27 1780 

J MG/KG AS10-SS02-(0-0.5) 1/7 0.4 - 0.44 1 

J MG/KG AS10-SS04-(0-0.5) 217 25.60-101.23 137 

MG/KG AS10-SS06-(0-0.5) 717 0.07 -0.08 24.5 

MG/KG AS10-SS02-(0-0.5) 717 0.12-0.13 130 

Screening for nonresk:tent adult only. Saeening levels are presented In Table 2A Supplement for nonresident adult. 

(1) Minimum/Maximum detected concentrations. 

[2} Maximum concentration is used for screening. 

(3] Background values available for metals (maximum concentrations). 

[4] Saeening Toxicity value is the the lowest between the noncarcinogen and carcinogen particulate screening levels, soil saturation concentration, and residential soil ingestion RBC, Table 2A Supplement. 

RBC value for Chromium VI used for total chromium. 

Lead saeening toxicity value is 400 mg/kg, the EPA residential soil screening level for lead. 

RBC value for manganese-nonfood used as surrogate for manganese. 

RBC value for mercuric chloride used as surrogate for mercury. 

RBC value for m-xylene used as surrogate for m- and p-xylene. 
[SJ Rationale Codes 

12121/2003 
3:18PM 

Selection Reason: 

Deletion Reason: 

Above Screening Levels (ASL) 

No Toxicity Information (NTX) 

Essential Nutrient (Nun 

Below Screening Level (BSL) 

Page 1 of1 

[2) Background [3) Screening [4) Potential Potential COPC Rationale for 

Value Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant 

Value Source Deletion 

or Selection 

N/A N/A N/A N/A NO NTX 

NIA NIA N/A NIA NO NTX 

11250 7,821 N N/A N/A YES ASL 

11.5 0.426 c N/A NIA YES ASL 

120 548 N N/A NIA NO BSL 

1.2 15.6 N NIA NIA NO BSL 

NIA N/A NIA NIA NO NUT 

20.5 23.5 N NIA N/A NO BSL 

22 160 N N/A NIA NO BSL 

24.4 313 N N/A NIA NO BSL 

28700 2,300 N N/A NIA YES ASL 

41.5 N/A NIA N/A NO NTX 

14100 N/A NIA NIA NO NUT 

1070 156 N N/A N/A YES ASL 

0.17 2.30 N N/A N/A NO BSL 

27.6 156 N NIA NIA NO BSL 

1850 N/A N/A NIA NO NUT 

2.4 39.1 N NIA NIA NO BSL 

NIA N/A NIA NIA NO NUT 

25.5 54.8 N N/A NIA NO BSL 

107 2,346 N N/A NIA NO BSL 

SOL = Sam~e Quantification Limit 

COPC = Chemical of Potential Concern 

ARAR/TBC =Applicable or Relevant and Appropriate RequiremenU 

To Be Considered 

J = Estimated Value 

K = Biased High 

L = Biased Low 

C = Carcinogenic 

N = Noncarcinogenic 

copy of Tab2_Site10_ABL.xls 
tb2.2(SS-AP-NonResAd) 
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Scenario Timeframe: CurrenVFutura 

Medium: Subsurface Soil 

Exposure Medium: Air 

Exposure Point: Volatile Emissions from Site 10 Subsurface Soil 

Table 2.3 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

S~e 10, Allegany BaHistics Laboratory 

CAS Chemical Minimum (11 Minimum Maximum [1] Maximum Units Location Detedion Range of Concentration 

Number Concentration Qualifier Concentration Qualifier 

127-18-4 Tetrachloroethene 0.004 J 0.004 

7!1-01-6 Trichloroethane 0.0017 J 0.034 

m- and p-Xylene 0.0023 J 0.0031 

74211-9().5 Aluminum 6,890 9,650 

744().38-2 Arsenic 6.4 13.2 

744().3!1-3 Barium 112 193 

744().41-7 Beryllium 1.30 1.5 

744().43-9 Cadmium 2.30 J 2.30 

744().7().2 Calcium 2,950 4,380 

744().47-3 Chromium 12.3 17.1 

744().48-4 Cobalt 12.7 22.8 

744().5().8 Copper 18.8 22.3 

7439-89-8 Iron 28,300 41,300 

74311-92-1 Lead 18.5 20.4 

74311-95-4 Magnesium 1,270 1,670 

74311-96-5 Manganese 461 1,990 

74311-97-6 Mercury 0.09 J 1.2 

744().02-0 Nickel 17.5 29.3 

744().Q!l-7 Potassium 640 J 1,010 

7782-411-2 Selenium 0.64 J 0.64 

744().22-4 Silver 2.10 J 2.10 

744().23-5 Sodium 116 J 151 

744().62-2 Vanadium 20.9 27.5 

744().86-6 Zinc 76.4 192 

Screening for nonresident adutt only. Saeening levels are presented in Table 2A for nonresident adult. 

(1) Minimum/Maximum detecled concentrations. 

(2) Maximum concentration is used for screening. 

(3) Background values available for meta., (maximum concentrations). 

J 

J 

J 

J 

J 

J 

J 

of Maximum Frequency Detedion 

Concentration Limits 

MG/KG HCS-PWA-13 1f7 0.006 - 0.013 

MG/KG HCS-PWA-13 7f7 0.006 - 0.013 

MG/KG AS10-SB01-(2-4) AS1().SB05-(2-4) 4/6 0.012 - 0.013 

MG/KG AS10-SB05-(2-4) 7f7 2.09 - 2.17 

MG/KG AS1().SB06-(2-4) 7f7 0.36-0.37 

MG/KG AS1().SB05-(2-4) 7f7 0.02-0.02 

MG/KG AS1().SB05-(2-4) AS1().SB06-(2-4) 7f7 0.02 -0.02 

MG/KG HCS-PWA-29 1f7 0.05 -0.05 

MG/KG AS10-SB05-(2-4) 7f7 0.59-0.62 

MG/KG AS10-SB05-(2-4) 7f7 0.07 -0.07 

MG/KG AS1().SB04-(2-4) 7f7 0.07 - O.D7 

MG/KG HCS-PWA-29 7f7 0.19-0.2 

MG/KG HCS-PWA-29 7f7 7.53 - 7.83 

MG/KG AS1().SB06-(2-4) 7f7 0.14-0.15 

MG/KG AS10-SB03-(2-4) 7f7 0.64-0.67 

MG/KG AS10-SB05-(2-4) 7f7 0.05-0.05 

MG/KG AS10-SB01-(2-4) 5f7 0.05-0.06 

MG/KG AS1().SB05-(2-4) 7f7 0.1 -0.1 

MG/KG AS1().SB02-(2-4) AS10-SB03-(2-4) 6f7 8.7-9.04 

MG/KG AS1().SB06-(2-4) 1f7 0.4-0.44 

MG/KG HCS-PWA-29 1f7 0.05 - 0.05 

MG/KG AS1().SB04-(2-4) 5f7 46.6- 100 

MG/KG AS1().SB06-(2-4) 7f7 0.07 - 0.07 

MG/KG AS1().SB02-(2-4) 7f7 0.12-0.12 

[4) Screening Toxicity value is the the lowest between the noncarcinogen and carcinogen volatile screening levels, soil saturation concentration, and residential soil ingestion RBC, Table 2A Supplement. 

RBC value for Chromium VI used br total chromium. 

Lead screening toxicity value Is 400 mg/kg, the EPA residential soil screening level for lead. 

RSC value for manganese-nonfood used as surrogate for manganese. 

RBC value for mercuric chloride used as surrogate for mera.iry. 

RBC value form-xylene used as surrogate form- and p-xylene. 
[5) Rationale Codes 

12121/2003 
3:19PM 

Selection Reason: 

Deletion Reason: 

Above Saeenlng Levels (ASL) 

No Toxicity lnfonn-n (NTX) 
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Used for 

Screening 

0.004 

0.034 

0.0031 

9,650 

13.2 

193 

1.5 

2.3 

4,380 

17.1 

22.8 

22.3 

41,300 

20.4 

1,670 

1,990 

1.2 

29.3 

1,010 

0.64 

2.10 

151 

27.5 

192 

(21 Background (31 Screening (41 Potential Potential COPC Rationale for 

Value Toxicity Value ARARITBC ARARITBC Flag Contaminant 

Value 

12.0 NIA 

0.1 NIA 

78.6 N/A 

22500 NIA NIA 

13.1 NIA N/A 

220 NIA NIA 

1.5 NIA NIA 

2.3 NIA NIA 

67000 NIA NIA 

24 NIA NIA 

19 NIA NIA 

31.6 NIA NIA 

41300 N/A NIA 

23.2 NIA N/A 

2730 NIA NIA 

1240 NIA NIA 

0.050 NIA NIA 

27.0 NIA NIA 

1880 NIA NIA 

0.48 NIA N/A 

2.1 NIA N/A 

105 NIA NIA 

33.4 NIA NIA 

87 NIA NIA 

SOL = Sample Quantification Limit 

COPC = Chemical of Potential Concern 

Source Deletion 

or Selection 

NIA NO BSL 

NIA NO BSL 

NIA NO BSL 

NIA NO NTX 

NIA NO NTX 

NIA NO NTX 

NIA NO NTX 

NIA NO NTX 

NIA NO NUT 

NIA NO NTX 

NIA NO NUT 

NIA NO NTX 

NIA NO NTX 

NIA NO NTX 

NIA NO NUT 

NIA NO NTX 

NIA NO NUT 

NIA NO NTX 

NIA NO NUT 

NIA NO NTX 

NIA NO NUT 

NIA NO NUT 

NIA NO NUT 

NIA NO NTX 

ARARITBC = Applicable or Relevant and Appropriate Requirement/ 

To Be ConsidOfed 

J = Estimated Value 

K = Biased High 

L = Biased Low 

C = Carcinogenic 

N = Noncarcinogenic 

copy of Tab2_Slte10_ABL.xls 
tb2.3(SS-V-NonResAd) 
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CAS 

Scenario Timeframe: Current/Future 

Medium: Subsurface Soil 

Exposure Medium: Air 

Exposure Point: Volatile Emissions from Site 10 Subsurface Soil 

Chemical Minimum 111 Minimum Maximum [1] 

Number Concentration Qualifier Concentration 

12121/2003 
3:19PM 

Essential Nutrient (NUT) 

Below So-eening Level (SSL) 

Table 2.3 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

Site 1 O, Allegany BaUistics Laboratory 

Maximum Units Location Oetedion Range of Concentration 

Qualifier of Maximum Frequency Detedion Used for 

Concentration Limits Screening 

Page 2of 2 

121 Background 131 Screening 141 

Value Toxicity Value 

Potential Potential COPC Rationale for 

ARAR/TBC ARAR/TBC Flag Contaminant 

Value Source Deletion 

or Setection 

copy of Tab2_Slte10_ABL.xts 
tb2.3(SS-V-NonResAd) 
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Table 2.4 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

Site 10, Allegany Ballistics Laboratory 

CAS 

Scenario Timeframe: Future 

Medium: Soil• 

Exposure Medium: Soil• 

Exoosure Point: Site 10 Soil 

Chemical Minimum (1] 

Number Concentration 

127-18-4 Tetrachloroethene 0.004 

79-01-6 Tridlloroethene 0.0017 

m- and p-Xylene 0.0019 

7429-90-5 Aluminum 5,900 

7440-38-2 Arsenic 4.4 

7440-39-3 Barium 88.2 

7440-41-7 Beryllium 0.89 

7440-43-9 Cadmium 2.30 

7440-70-2 Calcium 2,950 

7440-47-3 Chromium 10.7 

7440-48-4 Cobalt 10.4 

7440-50-8 Copper 12.8 

7439-89-6 Iron 19,100 

7439-92-1 Lead 17.7 

7439-9s-4 Magnesium 1,120 

7439-96-5 Manganese 461 

7439-97-6 Mercury 0.08 

7440-02-0 Nickel 12.8 

7440-09-7 Potassium 640 

7782-49-2 Selenium 0.64 

7440-22-4 Silver 2.10 

7440-23-5 Sodium 116 

7440-62-2 Vanadium 17.1 

7440-66-6 Zinc 52.5 

• Surface soil & subsurface soil combined 

[1] Minimum/Maximum detected concentrations. 

[2] Maximum concentration is used for saaening. 

Minimum 

Qualifier 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

[3] Background values available for metals (maximum concentrations). 

Maximum (1] Maximum 

Concentration Qualifier 

0.004 J 

0.034 

0.0057 J 

9,830 

13.2 

193 

1.5 

2.30 J 

7,140 

17.1 

22.8 

22.3 

41,300 

23.4 

1,820 

1,990 

1.2 

29.3 

1,780 

1 J 

2.10 J 

151 J 

27.5 

192 

[4] Risk-Based Concentration Table, April 25, 2003, U.S. EPA Region Ill, Jennirer Hubbard. 

RBC value for cadmium-fOod used as surrogate for cadmium. 

RBC value for Chromium VI used for total chromium. 

Lead screening toxicity value is 400 mg/kg, the EPA residential soil screening level ror lead. 

RBC value for manganese-nonfood used as surrogate for manganese. 

RBC value for mercuric chloride used as surrogate for mercury. 

RBC value form-xylene used as surrogate form- and p-xylene. 

1212112003 
3:19 PM 

Units Location Detection Range or Concentration 

of Maximum Frequency Detection Used ror 

Concentration Limits Screening 

MG/KG HCS-PWA-13 1114 0.006 - 0.013 0.004 

MG/KG HCS-PWA-13 9114 0.006 - 0.013 0.034 

MG/KG AS10-SS03P-(0-0.5) 10113 0.012- 0.013 0.0057 

MG/KG AS 1 O-SSOJ-(0-0.5) 14114 2.03-2.23 9830 

MG/KG AS10-SB06-(2-4) 14114 0.35- 0.38 13.2 

MG/KG AS10-SB05-(2-4) 14114 0.02-0.03 193 

MG/KG AS10-SBOS-(2-4) AS10-SB06-(2-4) 14114 0.02- 0.03 1.5 

MG/KG HCS-PWA-29 1114 0.05- 2.29 2.30 

MG/KG AS 1 O-SS06-(0-0.5) 14114 0.58- 0.63 7140 

MG/KG AS10-SBOS-(2-4) 14114 0.07-0.08 17.1 

MG/KG AS10-SB04-(2-4) 14114 0.07 -0.08 22.8 

MG/KG HCS-PWA-29 14114 0.18-0.2 22.30 

MG/KG HCS-PWA-29 14114 7.32- 8.03 41300 

MG/KG AS10-SS02-(0-0.5) 14114 0.14-0.15 23.4 

MG/KG AS 1 O-SS06-(0-0.5) 14114 0.62- 0.68 1820 

MG/KG AS10-SBOS-(2-4) 14114 0.05- 0.05 1990 

MG/KG AS10-SB01-(2-4) 10114 0.05-0.06 1.2 

MG/KG AS10-SB05-(2-4) 14114 0.09-0.1 29.3 

MG/KG AS 1 O-SSOJ-(0-0.5) 12114 8.45- 9.27 1780 

MG/KG AS 1 O-SS02-(0-0.5) 2114 0.4 -0.44 1 

MG/KG HCS-PWA-29 1113 0.05- 0.05 2.10 

MG/KG AS10-SB04-(2-4) 7114 25.60- 101.23 151 

MG/KG AS10-SB06-(2-4) 14114 0.07-0.08 27.5 

MG/KG AS10-SB02-!2-4) 14114 0.12-0.13 192 

Page 1 012 

[2] Background [3] Screening [4] Potential 

Value Toxicity Value ARARITBC 

Value 

NIA 1.2 c NIA 

NIA 1.6 c NIA 

NIA 16000 N NIA 

22500 7,821 N NIA 

13.1 0.426 c NIA 

220 548 N NIA 

1.5 15.6 N NIA 

2.4 3.91 N NIA 

292000 NA NIA 

24 23.5 N NIA 

22.0 160 N NIA 

31.6 313 N NIA 

41300 2,300 N NIA 

41.5 400 NIA 

14100 NA NIA 

1240 156 N NIA 

0.17 2.35 N NIA 

27.6 156 N NIA 

1880 NA NIA 

2.4 39.1 N NIA 

2.1 39.1 N NIA 

105 NA NIA 

33.4 54.8 N NIA 

107 2,346 N NIA 

SOL = Sample 01.lanlification Limit 

COPC = Chemical or Potential Concern 

Potential COPC Rationale for 

ARARITBC Flag Contaminant 

Source Deletion 

or Selection 

NIA NO BSL 

NIA NO BSL 

NIA NO BSL 

NIA YES ASL 

NIA YES ASL 

NIA NO BSL 

NIA NO BSL 

NIA NO BSL 

NIA NO BSL 

NIA NO BSL 

NIA NO BSL 

NIA NO BSL 

NIA YES ASL 

NIA NO BSL 

NIA NO BSL 

NIA YES ASL 

NIA NO BSL 

NIA NO BSL 

NIA NO BSL 

NIA NO BSL 

NIA NO BSL 

NIA NO BSL 

NIA NO BSL 

NIA NO BSL 

ARAR!TBC = Applicable or Raevant and Appropriate Requirement/ 

To Be Considered 

J = Estimated Value 

K =Biased High 

L = Biased Low 

C = Carcinogenic 

N = Noncarclnogenic 

copy or Tab2_Site10_ABL.xls 
tb2.4(Soil) 
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CAS 

Scenario Timeframe: Future 

Medium: Soil* 

Exposure Medium: Soir 

Exoosure Point: Site 10 Soil 

Chemical Minimum [1] Minimum Maximum [1] 

Table 2.4 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

Site 10, Allegany Ballistics Laboratory 

Maximum Units Location Detection Range or Concentration [2] Background [3] Screening (4] 

Number Concentration Qualifier Concentration Qualifier of Maximum Frequency Detection Used for Value Toxicity Value 

Concentration Limits Screening 

Trichloroethane screening value is calculated based on a noncarcinogenic hazard of 0.1. The noncarcinogenic screening level at HQ=0.1 is more conservative than the carcinogenic value provided in the Region Ill RSC table. 

[5] Rationale Codes 

12121/2003 
3:19PM 

Selection Reason: 

Deletion Reason: 

Above Screening Levels (ASL) 

No Toxicity Information (ND<) 

Essential Nutrient (NUD 

Balow Screening Level (BSL) 

Page 2 of 2 

Potential 

ARAR/TBC 

Value 

Potential COPC Rationale for 

ARAR/TBC Flag Contaminant 

Source Deletion 

or Selection 

copy of Tab2_Site10_ABL.xls 
tb2.4(Soll) 
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Scenario Timeframe: Fub.Jre 

Medium: Soil• 

Exposure Medium: Air 

Exposure Point Airborne Particulates from Site 1 O Soil 

CAS Chemical Minimum [1] Minimum 

Number Concentration Qualifier 

127-18-4 Tetrachloroethene 0.004 J 

79-01-6 Trichloroethane 0.0017 J 

m- and p-Xylene 0.0019 J 

7429-90-5 Aluminum 5,900 

7440-38-2 Arsenic 4.4 

7440-39-3 Barium 88.2 

7440-41-7 Beryllium 0.89 J 

7440-4l-9 Cadmium 2.30 J 

7440-70-2 Calcium 2,950 

7440-47-3 Chromium 10.7 

7440-48-4 Cobalt 10.4 J 

7440-50-8 Copper 12.8 

7439-89-6 Iron 19,100 

7439-92-1 Lead 17.7 

7439-95-4 Magnesium 1,120 J 

7439-96-5 Manganese 461 

7439-97-6 Mercury 0.08 

7440-02-0 Nickel 12.8 

7440-09-7 Potassium 640 J 

7782-49-2 Selenium 0.64 J 

7440-22-4 Silver 2.10 J 

7440-2l-5 Sodium 116 J 

7440-62-2 Vanadium 17.1 

7440-68-6 Zinc 52.5 

• Surface soil & subsurface soil combined 

Maximum (1] 

Concentration 

0.004 

0.034 

0.0057 

9,830 

13.2 

193 

1.5 

2.30 

7,140 

17.1 

22.8 

22.3 

41,300 

23.4 

1,820 

1,990 

1.2 

29.3 

1,780 

1 

2.10 

151 

27.5 

192 

Table 2.5 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

Site 10, Allegany Ballistics Laboratory 

Maximum Units Location Detection Range of Concentration 

Qualifier of Maximum Frequency Detection Used for 

Concentration limits Screening 

J MG/KG HCS-PWA-13 1114 0.006 - 0.013 0.004 

MG/KG HCS-PWA-13 9114 0.006 - 0.013 0.034 

J MG/KG AS10-SS03P-(0-0.5) 10113 0.012- 0.013 0.0057 

MG/KG AS10-SS03-(0-0.5) 14114 2.03-2.23 9830 

MG/KG AS 1 O-SBOB-(2-4) 14/14 0.35- 0.38 13.2 

MG/KG AS 1 O-SB05-(2-4) 14/14 0.02- 0.03 193 

MG/KG AS10-SB05-(2-4) AS10-SBOB-(2-4) 14/14 0.02- 0.03 1.5 

J MG/KG HCS-PWA-29 1/14 0.05- 2.29 2.30 

MG/KG AS10-SSOB-(0-0.5) 14/14 0.58- 0.63 7140 

MG/KG AS 1 O-SB05-(2-4) 14114 0.07- 0.08 17.1 

MG/KG AS10-SB04-(2-4) 14/14 0.07 - 0.08 22.8 

MG/KG HCS-PWA-29 14/14 0.18-0.2 22.30 

MG/KG HCS-PWA-29 14/14 7.32- 8.03 41300 

MG/KG AS10-SS02-(0-0.5) 14/14 0.14-0.15 23.4 

MG/KG AS10-SSOB-(0-0.5) 14114 0.62-0.68 1820 

MG/KG AS10-SB05-(2-4) 14/14 0.05- 0.05 1990 

MG/KG AS10-SB01-(2-4) 10114 0.05-0.06 1.2 

MG/KG AS10-SB05-(2-4) 14114 0.09-0.1 29.3 

MG/KG AS 1 O-SSOl-(0-0.5) 12/14 8.45 - 9.27 1780 

J MG/KG AS10-SS02-(0-0.5) 2/14 0.4-0.44 1 

J MG/KG HCS-PWA-29 1113 0.05-0.05 2.10 

J MG/KG AS10-SB04-(2-4) 7/14 25.60 - 101.23 151 

MG/KG AS10-SBOB-(2-4) 14/14 0.07 -0.08 27.5 

MG/KG AS10-SB02-!2-4l 14/14 0.12-0.13 192 

Screening for resident adult only. Screening levels are presented in Table 2B Supph9ment for resident adult. 

(1] Minimum/Maximum detected concentrations. 

[2] Maximum concentration is used for screening. 

[2] Background [3] Screening (4] Potential 

Value T oxlcity Value ARAR/TBC 

V~ue 

NIA NIA NIA 

NIA NIA NIA 

NIA N/A NIA 

22500 7,821 N NIA 

13.1 0.426 c NIA 

220 548 N NIA 

1.5 15.6 N NIA 

2.4 3.91 N NIA 

292000 NIA N/A 

24 23.5 N NIA 

22.0 160 N NIA 

31.6 313 N NIA 

41300 2,300 N N/A 

41.5 NIA NIA 

14100 N/A N/A 

1240 156 N N/A 

0.17 2.30 N NIA 

27.6 156 N NIA 

1880 NIA NIA 

2.4 39.1 N NIA 

2.1 39.1 N NIA 

105 NIA N/A 

33.4 54.8 N NIA 

107 2,346 N NIA 

SQL = Sample Quantiftcation Limit 

COPC = Chemical of Potential Concern 

Potential COP< Rationale for 

ARAR/TBC Flag Contaminant 

Source Deletion 

or Selection 

NIA NO NTX 

NIA NO NTX 

NIA NO NTX 

NIA YES ASL 

NIA YES ASL 

NIA NO BSL 

NIA NO BSL 

NIA NO BSL 

NIA NO NUT 

NIA NO BSL 

NIA NO BSL 

NIA NO BSL 

NIA YES ASL 

NIA NO NTX 

N/A NO NUT 

NIA YES ASL 

NIA NO BSL 

NIA NO BSL 

NIA NO NUT 

N/A NO BSL 

NIA NO BSL 

NIA NO NUT 

NIA NO BSL 

NIA NO BSL 

[3] Background values available for metals (maximum concentrations). ARAR/TBC = Applicable or Relevant and Appropriate Requirement/ 

[4] Screening Toxicity value is the the lowest between the noncarcinogen and carcinogen particulate screening levels, soil sab.Jralion concentration. and residential soil ingestion RBC, Table 28 Supplement To Be Considered 

RBC value for cadmium-food used as surrogate for cadmium. J = Estimated Value 

RBC value for Chromium VI used for total chromium. K = Biased High 

Lead screening toxicity value is 400 mg/kg, the EPA residential soil screening level for lead. 

RBC value for manganese-nonfood used as surrogate for manganese. 

RBC value for mercuric chloride used as surrogate for mercury. 

12/21/2003 
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L = Biased Low 

C = Carcinogenic 

N = Noncarcinogenic 
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CAS 

Scenario Timeframe: Future 

Medium: Soir 

Exposure Medium: Air 

Exposure Point: Airborne Particulates from Site 10 Soil 

Chemical Minimum [1] Minimum Maximum (1] 

Table 2.5 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

Site 10, Allegany Ballistics Laboratory 

Maximum Units Location Detection Range of Concentration [2] Background (3] Screening [4] 

Number Concentration Qualifier Concentration Qualifier of Maximum Frequency Detection Used for Value T oxic:ity Value 

Concentration Limits Screening 

RBC value for m-xy1ene used as surrogate form- and p-xylene. 

Trichloroethane saeening value is calculated based on a noncarcinogenic hazard of 0.1. The noncarcinogenic screening level at H0=0.1 is more conservative than the carcinogenic value provided in Iha Region Ill RSC table. 

[5] Rationale Codes 

12121/2003 
3:19PM 

Selection Reason: 

Deletion Reason: 

Above Screening Levels (ASL) 

No Toxicity lnfonnation (NTX) 

Essential Nutrienl (NUT) 

Below Screening Level (BSL) 

Page2 of2 

Potential 

ARAR/TBC 

Value 

Potential COPC Rationale for 

ARAR/TBC Flag Contaminant 

Source Deletion 

or Selection 

copy of Tab2_Site10_ABL.xls 
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Scenario Timeframe: Future 

Medium: Soil• 

Exposure Medium: Air 

Exnnsure Point: Airborne PartiaJlates from Site 10 Soil 

CAS Chemical Minimum [1) Minimum 

Number Concentration Qualifier 

127-18-4 Tetrachloroethene 0.004 J 

79-01-6 Trichloroethane 0.0017 J 

m- and p-Xylene 0.0019 J 

7429-90-5 Aluminum 5,900 

7440-38-2 Arsenic 4.4 

7440-39-3 Barium 88.2 

7440-41-7 Beryllium 0.89 J 

7440-43-9 Cadmium 2.30 J 

7440-70-2 Calcium 2,950 

7440-47-3 Chromium 10.7 

7440-48-4 Cobalt 10.4 J 

7440-50-8 Copper 12.8 

7439-89-6 Iron 19,100 

7439-92-1 Lead 17.7 

7439-95-4 Magnesium 1,120 J 

7439-96-5 Manganese 461 

7439-97-6 Mercury 0.08 

7440-02-0 Nickel 12.8 

7440-09-7 Potassium 640 J 

7782-49-2 Selenium 0.64 J 

7440-22-4 Silver 2.10 J 

7440-23-5 Sodium 116 J 

7440-62-2 Vanadium 17.1 

7440-66-6 Zinc 52.5 

• Surlace soil & subsurface soil combined 

Maximum (1) 

Concentration 

0.004 

0.034 

0.0057 

9,830 

13.2 

193 

1.5 

2.30 

7,140 

17.1 

22.8 

22.3 

41,300 

23.4 

1,820 

1,990 

1.2 

29.3 

1,780 

1 

2.10 

151 

27.5 

192 

Table 2.6 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

Site 1 O, Allegany Ballistics Laboratory 

Maximum Units Location Detection Range of Concentration 

Qualifier of Maximum Frequency Detection Used for 

Concentration Limits Screening 

J MG/KG HCS-PWA-13 1/14 0.006 - 0.013 0.004 

MG/KG HCS-PWA-13 9114 0.006 - 0.013 0.034 

J MG/KG AS10-S503P-(0-0.5) 10/13 0.012-0.013 0.0057 

MG/KG AS 1 O-S503-(0-0.5) 14114 2.03-2.23 9830 

MG/KG AS10-SB06-(2-4) 14/14 0.35- 0.38 13.2 

MG/KG AS10-SB05-(2-4) 14/14 0.02- 0.03 193 

MG/KG AS 1 O-SBOS-(2-4) AS 1 O-SB06-(2-4) 14/14 0.02- 0.03 1.5 

J MG/KG HCS-PWA-29 1/14 0.05- 2.29 2.30 

MG/KG AS10-SS06-(0-0.5) 14/14 0.58- 0.63 7140 

MG/KG AS10-SB05-(2-4) 14/14 0.07- 0.08 17.1 

MG/KG AS10-SB04-(2-4) 14/14 0.07-0.08 22.8 

MG/KG HCS-PWA-29 14/14 0.18-0.2 22.30 

MG/KG HCS-PWA-29 14/14 7.32- 8.03 41300 

MG/KG AS10-SS02-(0-0.5) 14/14 0.14-0.15 23.4 

MG/KG AS10-SS06-(0-0.5) 14/14 0.62- 0.68 1820 

MG/KG AS10-SB05-(2-4) 14/14 0.05- 0.05 1990 

MG/KG AS10-SB01-(2-4) 10/14 0.05- 0.06 1.2 

MG/KG AS10-SB05-(2-4) 14/14 0.09-0.1 29.3 

MG/KG AS10-S503-(0-0.5) 12/14 8.45-9.27 1780 

J MG/KG AS 1 O-S502-(0-0.5) 2114 0.4-0.44 1 

J MG/KG HCS-PWA-29 1/13 0.05- 0.05 2.10 

J MG/KG AS10-SB04-(2-4) 7/14 25.60- 101.23 151 

MG/KG AS10-SB06-(2-4) 14/14 0.07- 0.08 27.5 

MG/KG AS10-SB02-(2-4) 14/14 0.12-0.13 192 

Screening for resident child only. Screening levels are presented In Table 2C Supplement for resident child. 

[1] Minimum/Maximum detected concentrations. 

{2] Maximum concentration is used for screening. 

(2) Background [3] Screening (4) Potential 

Value Toxicity Value ARAR/TBC 

Value 

N/A NIA N/A 

N/A N/A NIA 

N/A NIA NIA 

22500 7,821 N NIA 

13.1 0.426 c NIA 

220 548 N N/A 

1.5 15.6 N NIA 

2.4 3.91 N NIA 

292000 NIA NIA 

24 23.5 N N/A 

22.0 160 N NIA 

31.6 313 N N/A 

41300 2,300 N N/A 

41.5 N/A NIA 

14100 NIA N/A 

1240 156 N N/A 

0.17 2.30 N NIA 

27.6 156 N NIA 

1880 NIA N/A 

2.4 39.1 N N/A 

2.1 39.1 N N/A 

105 N/A NIA 

33.4 54.8 N N/A 

107 2,346 N NIA 

SQL = Sample Quantification Limit 

COPC = Chemical of Potential Concam 

Potential COPC Rationale for 

ARAR/TBC Flag Contaminant 

Source Detetion 

or Selection 

N/A NO NTX 

N/A NO NTX 

NIA NO NTX 

N/A YES ASL 

N/A YES ASL 

NIA NO BSL 

N/A NO BSL 

N/A NO BSL 

NIA NO NUT 

N/A NO BSL 

N/A NO BSL 

N/A NO BSL 

N/A YES ASL 

N/A NO NTX 

NIA NO NUT 

N/A YES ASL 

N/A NO BSL 

N/A NO BSL 

NIA NO NUT 

NIA NO BSL 

NIA NO BSL 

N/A NO NUT 

NIA NO BSL 

N/A NO BSL 

[3] Background values availabte for metals (maximum concentrations). ARAR/TBC = AppUca~e or Relevant and Appropriate Requirement/ 

(4] Screening Toxicity value is the the lowest between the noncarcinogen and carcinogen particulate screening ~vels, soil saturation concentration, and residential soil ingestion RBC, Ta~e 2C Supplement. To Be Considered 

RBC value for cadmium-food used as surrogate for cadmium. J : Estimated Value 

RBC value for Chromium VI used for total chromium. K = Biased High 

Lead saeening toxicity value is 400 mg/kg, the EPA residential soil screening level for lead. 

RBC value for manganese-nonfood used as surrogate for manganese. 

RBC value for mercuric chloride used as surrogate for mercury. 

12121/2003 
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L : Biased Low 

C : Carcinogenic 

N = Noncardnogenic 
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CAS 

Scenario Timeframe: Future 

Medium: Sou• 
Exposure Medium: Air 

Exposure Point: Airborne Particulates from Stte 10 Soil 

Chemical Minimum [1] Minimum Maximum [1] 

Table 2.6 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

Site 10, Allegany Ballistics Laboratory 

Maximum Units Location Detection Range of Concentration [2] Background [3] Saeening [4] 

Number Concentration Qualifier Concentration Qualifier of Maximum Frequency Detection Used for Value Toxicity Value 

Concentration Limits Screening 

RBC value form-xylene used as surrogate form- and p-xylena. 

Trichloroethane screening value is calculated based on a noncarcinoganic hazard of 0.1. The noncarcinogenic screening level at HQ=0.1 Is more conservative than the carcinogenic value provided in the Region Ill RBC table. 

[5] Rationale Codes 

1212112003 
3:19PM 

Selection Reason: 

Deletion Reason: 

Above Scraening Levels (ASL) 

No Toxicity Information (NTX) 

Essential Nutrient (NUD 

Below Scraening Level (BSL) 

Paga 2 of2 

Potential 

ARAR/TBC 

Value 

Potential COPC Rationale for 

ARAR/TBC Flag Contaminant 

Source Deletion 

or Selection 

copy of Tab2_Site10_ABL.xls 
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Scenario Timeframe: Future 

Medium: Soil* 

Exposure Medium: Air 

Exposure Point Airborne Particulates Imm Site 10 Soil 

CAS Chemical Minimum [1] Minimum 

Number Concentration Qualifier 

127-18-4 Tetrachloroethene 0.004 J 

79-01-6 Trichloroethane 0.0017 J 

m- and p-Xylene 0.0019 J 

7429-90-5 Aluminum 5,900 

7440-38-2 Arsenic 4.4 

7440-39-3 Barium 88.2 

7440-41-7 Beryllium 0.89 J 

7440-43-9 Cadmium 2.30 J 

7440-70-2 Calcium 2,950 

7440-47-3 Chromium 10.7 

7440-48-4 Cobalt 10.4 J 

7440-50-8 Copper 12.8 

7439-89-6 Iron 19,100 

7439-92-1 Lead 17.7 

7439-95-4 Magnesium 1,120 J 

7439-96-5 Manganese 461 

7439-97-6 Mera.iry 0.08 

7440-02-0 Nickel 12.8 

7440-09-7 Potassium 640 J 

7782-49-2 Selenium 0.64 J 

7440-22-4 Silver 2.10 J 

7440-23-5 Sodium 116 J 

7440-62-2 Vanadium 17.1 

7440-66-6 Zinc 52.5 

'" Surface soil & subsurface soil combined 

Maximum (1) 

Concentration 

0.004 

0.034 

0.0057 

9,830 

13.2 

193 

1.5 

2.30 

7,140 

17.1 

22.8 

22.3 

41,300 

23.4 

1,820 

1,990 

1.2 

29.3 

1,780 

1 

2.10 

151 

27.5 

192 

Table 2.7 

OCCURRENCE. DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

Site 1 O. Allegany BalHstics Laboratory 

Maximum Units Location Detection Range of Concentration 

Qualifier of Maximum Frequency Detection Used for 

Concentration Limits Saeening 

J MG/KG HCS-PWA-13 1114 0.006 - 0.013 0.004 

MG/KG HCS-PWA-13 9114 0.006 - 0.013 0.034 

J MG/KG AS10-SS03P-(0-0.5) 10113 0.012- 0.013 0.0057 

MG/KG AS10-SS03-(0-0.5) 14114 2.03- 2.23 9830 

MG/KG AS10-SB06-(2-4) 14114 0.35- 0.38 13.2 

MG/KG AS10-SB05-(2-4) 14114 0.02-0.03 193 

MG/KG AS10-SB05-(2-4) AS10-SB08-(2-4) 14114 0.02-0.03 1.5 

J MG/KG HCS-PWA-29 1114 0.05- 2.29 2.30 

MG/KG AS 1 O-SS06-(0-0.5) 14114 0.58- 0.63 7140 

MG/KG AS10-SB05-(2-4) 14114 0.07 - 0.08 17.1 

MG/KG AS10-SB04-(2-4) 14114 0.07-0.08 22.8 

MG/KG HCS-PWA-29 14114 0.18-0.2 22.30 

MG/KG HCS-PWA-29 14/14 7.32- 8.03 41300 

MG/KG AS 1 O-SS02-(0-0.5) 14114 0.14-0.15 23.4 

MG/KG AS 1 O-SS06-(0-0.5) 14114 0.62- 0.68 1820 

MG/KG AS10-SB05-(2-4) 14114 0.05-0.05 1990 

MG/KG AS10-SB01-(2-4) 10114 0.05- 0.06 1.2 

MG/KG AS10-SB05-(2-4) 14114 0.09-0.1 29.3 

MG/KG AS10-SS03-(0-0.5) 12114 8.45- 9.27 1780 

J MG/KG AS10-SS02-(0-0.5) 2114 0.4-0.44 1 

J MG/KG HCS-PWA-29 1113 0.05- 0.05 2.10 

J MG/KG AS10-SB04-(2-4) 7114 25.60-101.23 151 

MG/KG AS10-SB06-(2-4) 14114 0.07- 0.08 27.5 

MG/KG AS10-SB02-(2-4) 14114 0.12-0.13 192 

Screening for nonresident adult only. Screening levels are presented In Table 20 Supplement for nonresident adutt. 

[1] Minimum/Maximum detected concentrations. 

[2] Maximum concentration is used for screening. 

[2] Background (3) Screening (4] Potential 

Value Toxicity Value ARAR/TBC 

Value 

NIA NIA NIA 

NIA NIA NIA 

NIA NIA NIA 

22500 7,821 N NIA 

13.1 0.426 c NIA 

220 548 N NIA 

1.5 15.6 N NIA 

2.4 3.91 N NIA 

292000 NIA NIA 

24 23.5 N NIA 

22.0 160 N NIA 

31.6 313 N NIA 

41300 2,300 N NIA 

41.5 NIA NIA 

14100 NIA NIA 

1240 156 N NIA 

0.17 2.30 N NIA 

27.6 156 N NIA 

1880 NIA NIA 

2.4 39.1 N NIA 

2.1 39.1 N NIA 

105 NIA NIA 

33.4 54.8 N NIA 

107 2,346 N NIA 

SOL = Sample Quantification Limit 

COPC = Chemical of Potential Concern 

Potential COPC Rationale for 

ARAR/TBC Flag Contaminant 

Source Deletion 

or Selection 

NIA NO NlX 

NIA NO NlX 

NIA NO NlX 

NIA YES ASL 

NIA YES ASL 

NIA NO BSL 

NIA NO BSL 

NIA NO BSL 

NIA NO NUT 

NIA NO BSL 

NIA NO BSL 

NIA NO BSL 

NIA YES ASL 

NIA NO NlX 

NIA NO NUT 

NIA YES ASL 

NIA NO BSL 

NIA NO BSL 

NIA NO NUT 

NIA NO BSL 

NIA NO BSL 

NIA NO NUT 

NIA NO BSL 

NIA NO BSL 

[3] Background values available for metals (maximum concentrations). ARAR/TBC = Applicable or Relevant and Appropriate RequiremenU 

[4] 5aeening Toxicity value is the the lowest between the noncarcinogen and carcinogen particulate screening levels, soil saturation concentration, and residential soil Ingestion RBC, Table 20 Supplemen To Be Considered 

RSC value for cadmium-food used as surrogate for cadmium. J = Estimated Value 

RBC value for Chromium VI used for total chromium. K = Biased High 

Lead screening toxtcity value ts 400 mg/kg, the EPA residential soil saeenlng level for lead. 

RBC value for manganese-nonfood used as surrogate for manganese. 

RBC value for mercuric chloride used as surrogate for mercury. 

1212112003 
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L = Biased Low 

C = Carcinogenic 

N = Noncarcinogenk: 
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Scenario Timelramo: Future 

Medium: Son• 

Exposure Medium. Air 

Exposure Point: Volatile Emissions from Site 10 Soil 

CAS Chemical Minimum [1] Minimum Maximum [1] 

Number Concentration Qualifier Concentration 

RSC value form-xylene used as surrogate form- and p-xylene. 

[5] Rationale Codes 

12121/2003 
3:20 PM 

Selection Reason: 

Deletion Reason: 

Above Scrooning Levels (ASL) 

No Toxicity Information (NTX) 

Essential Nutrient (NUT) 

Below Screening Level (BSL) 

Table 2.8 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

Sito 10, Allegany Bal~stics Laboratory 

Maximum Units Location Detection Range of Concentration 

Qualifier of Maximum Frequency Detection Used for 

Concentration limits Screening 

Pago 2 of 2 

[2] Background [3] Screening [4] Potential 

Value Toxicity Value ARAR/TBC 

Value 

Potential COPC Rationale for 

ARARITBC Flag Contaminant 

Source Deletion 

or Selection 

copy of Tab2_Silo10_ABL.xls 
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CAS 

Scenario Timeframe: Future 

Medium: Soil'" 

Exposure Medium: Air 

Exposure Point Airborne Partia.ilates from Site 10 Soil 

Chemical Minimum [1] Minimum Maximum [1] 

Table 2.7 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

Site 10, Allegany Ballistics Laboratory 

Maximum Units Location Detectton Range of Concentration [2] Background [3] Scraening [4] 

Number Concentration Qualtfier Concentration Qualifier of Maximum Frequency Detection Used for Value Toxicity Value 

Concentration Limits Screening 

RBC value for m-xytene used as surrogate form- and 1>-xytene. 

Trichloroethane screening value is calrulated based on a noncarcinogenic hazard of 0.1. The noncarcinogenic screening level at HQ=0.1 is more conservative than the carcinogenic value provided In the Region Ill RBC table. 

[5] Rationale Codes 

12121/2003 
3:20 PM 

Selection Reason: 

Deletion Reason: 

Above Screening Levels (ASL) 

No Toxicity Information (NTX) 

Essential Nutrient (Nun 

Below Screening Level (BSL) 

Page 2of 2 

Potential 

ARAR/TBC 

Value 

Potential COPC Rationale for 

ARAR/TBC Flag Contaminant 

Source Deletion 

or Selection 
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Scenario Timeframe: Future 

Medium: Soir 

Exposure Medium: Air 

Exposure Point: Volatile Emissions from Site 10 Soil 

CAS Chemical Minimum (1) Minimum 

Number Concentration Qualifier 

127-18-4 Tetrechloroethene 0.004 J 

79-01-6 Trichloroethane 0.0017 J 

m- and p-Xylene 0.0019 J 

7429-90-5 Aluminum 5,900 

7440-38-2 Arsenic 4.4 

7440-39-3 Barium 88.2 

7440-41-7 Beryllium 0.89 J 

7440-43-9 Cadmium 2.30 J 

7440-70-2 Calcium 2,950 

7440-47-3 Chromium 10.7 

7440-48-4 Cobalt 10.4 J 

7440-50-8 Copper 12.8 

7439-89-6 Iron 19,100 

7439-92-1 Load 17.7 

7439-95-4 Magnesium 1,120 J 

7439-96-5 Manganese 461 

7439-97-6 Mercury 0.08 

7440-02-0 Nickol 12.8 

7440-09-7 Potassium 640 J 

7782-49-2 Selenium 0.64 J 

7440-22-4 Silver 2.10 J 

7440-23-5 Sodium 116 J 

7440-62-2 Vanadium 17.1 

7440-66-6 Zinc 52.5 

• Surface soil & subsurface soil combined 

Maximum [1] 

Concentration 

0.004 

0.034 

0.0057 

9,830 

13.2 

193 

1.5 

2.30 

7,140 

17.1 

22.8 

22.3 

41,300 

23.4 

1,820 

1,990 

1.2 

29.3 

1,780 

1 

2.10 

151 

27.5 

192 

Table2.8 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

Site 10, Allegany Ballistics Laboralory 

Maximum Units Location Detection Range of Concentration 

Qualifier of Maximum Frequency Detection Used for 

Concentration Limits Screening 

J MG/KG HCS-PWA-13 1/14 0.006. 0.013 0.004 

MG/KG HCS-PWA-13 9/14 0.006. 0.013 0.034 

J MG/KG AS 1 O-SS03P-(0-0.5) 10/13 0.012. 0.013 0.0057 

MG/KG AS10-SSOJ..(0-0.5) 14/14 2.03. 2.23 9830 

MG/KG AS10-SBQ6..(2-4) 14/14 0.35. 0.38 13.2 

MG/KG AS10-SB05-(2-4) 14/14 0.02. 0.03 193 

MG/KG AS10-SB05-(2-4) AS10-SBQ6..(2-4) 14/14 0.02. 0.03 1.5 

J MG/KG HCS-PWA-29 1/14 0.05- 2.29 2.30 

MG/KG AS10-SSQ6..(0-0.5) 14114 0.58. 0.63 7140 

MG/KG AS 1 O-SB05-(2-4) 14/14 0.07. 0.08 17.1 

MG/KG AS10-SBQ4..(2-4) 14/14 0.07. 0.08 22.8 

MG/KG HCS-PWA-29 14/14 0.18-0.2 22.30 

MG/KG HCS-PWA-29 14/14 7.32- 8.03 41300 

MG/KG AS10-SS02-(0-0.5) 14/14 0.14-0.15 23.4 

MG/KG AS10-SSQ6..(0-0.5) 14/14 0.62. 0.68 1820 

MG/KG AS10-SB05-(2-4) 14/14 0.05. 0.05 1990 

MG/KG AS10-SB01-(2-4) 10/14 0.05- 0.06 1.2 

MG/KG AS10-S805-(2-4) 14114 0.09-0.1 29.3 

MG/KG AS10-SSOJ..(0-0.5) 12/14 8.45. 9.27 1780 

J MG/KG AS10-SS02-(0-0.5) 2114 0.4. 0.44 1 

J MG/KG HCS-PWA-29 1/13 0.05. 0.05 2.10 

J MG/KG AS10-SBQ4..(2-4) 7/14 25.60-101.23 151 

MG/KG AS10-SB06-(2-4) 14/14 O.Q7 • 0.08 27.5 

MG/KG AS10-SB02-(2-4) 14114 0.12-0.13 192 

Screening for resident aduH only. Screening levels are presented in Table 28 Supplement for resident adult. 

(2) Background (3) Screening (4) Potential 

Value Toxicity Value ARARITBC 

Value 

N/A 9.4E-01 NIA 

N/A 6.0E-02 NIA 

N/A 7.9E+01 NIA 

22500 NIA NIA 

13.1 NIA NIA 

220 NIA NIA 

1.5 NIA NIA 

2.4 NIA NIA 

292000 NIA NIA 

24 NIA NIA 

22.0 NIA NIA 

31.6 NIA NIA 

41300 NIA NIA 

41.5 NIA NIA 

14100 NIA NIA 

1240 NIA NIA 

0.17 NIA NIA 

27.6 NIA NIA 

1880 NIA NIA 

2.4 NIA NIA 

2.1 NIA NIA 

105 NIA NIA 

33.4 NIA NIA 

107 NIA NIA 

[1] Minimum/Maximum detected concentrations. SQL = Sample Quantification Limit 

[2J Maximum concentration is used for SCl9ening. COPC = Chemical of Potential Concern 

Potential COPC Rationale for 

ARAR!TBC Flag Contaminant 

Source Deletion 

or Selection 

NIA NO BSL 

NIA NO BSL 

NIA NO BSL 

NIA NO NTX 

N/A NO NTX 

NIA NO NTX 

NIA NO NTX 

N/A NO NTX 

NIA NO NUT 

NIA NO NTX 

NIA NO NTX 

NIA NO NTX 

NIA NO NTX 

NIA NO NTX 

NIA NO NUT 

NIA NO NTX 

NIA NO NTX 

NIA NO NTX 

NIA NO NUT 

NIA NO NTX 

NIA NO NTX 

NIA NO NUT 

NIA NO NTX 

NIA NO NTX 

[3] Background values available for metals (maximum concentrations). ARAR/TBC =Applicable or Relevant and Appropriate Requirement/ 

[4] Saeening Toxicity value is the the lowest between the noncarcinogen and carcinogen volatile screening levels, soil saturation concentration, and residential soil ingestion RBC, Table 28 Supplement. To Be Considered 

RBC value for cadmium-food used as surrogate for cadmium. J =Estimated Value 

RBC value for Chromium VI used for total chromium. K = Biased High 

Lead screening toxicity value is 400 mg/kg, the EPA residential soil screening level for lead. L =Biased Low 

RBC value for manga11SS&-nonfood used as surrogate for manganese. C = Carcinogenic 

RBC value for mercuric chk>ride used as surrogate for mercury. N = Noncarcinogenic 
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Scenario Timeframe: Future 

Medium: Soil• 

Exposure Medium: Air 

Exoosure Point Volatile Emissions from Site 10 Soll 

CAS Chemtcal Minimum (1) Minimum 

Number Concentration Qualifier 

127-18-4 Tetrachloroethene 0.004 J 

79-01-6 Trichloroethane 0.0017 J 

m- and p-Xylene 0.0019 J 

7429-90-5 Aluminum 5,900 

7440-38-2 Arsenic 4.4 

7440-39-3 Barium 88.2 

7440-41-7 Beryllium 0.89 J 

7440-43-9 Cadmium 2.30 J 

7440-70-2 Calcium 2,950 

7440-47-3 Chromium 10.7 

7440-48-4 Cobalt 10.4 J 

7440-50-8 Copper 12.8 

7439-89-6 Iron 19,100 

7439-92-1 Lead 17.7 

7439-95-4 Magnesium 1,120 J 

7439-96-5 Manganese 461 

7439-97-6 Mercury 0.08 

7440-02-0 Nickel 12.8 

7440-09-7 Potassium 640 J 

7782-49-2 Selenium 0.64 J 

7440-22-4 Silver 2.10 J 

7440-23-5 Sodium 116 J 

7440-62-2 Vanadium 17.1 

7440-66-6 Zinc 52.5 

• Sulface soil & subsulfaca soil combined 

Maximum [1] 

Concentration 

0.004 

0.034 

0.0057 

9,830 

13.2 

193 

1.5 

2.30 

7,140 

17.1 

22.8 

22.3 

41,300 

23.4 

1,820 

1,990 

1.2 

29.3 

1,780 

1 

2.10 

151 

27.5 

192 

Table 2.9 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

Site 10, Allegany Ballistics Laboratory 

Maximum Units Location Detection Range of Concentration 

Qualifier of Maximum Frequency Detection Used for 

Concentration Limits Screening 

J MG/KG HCS-PWA-13 1114 0.006 - 0.013 0.004 

MG/KG HCS-PWA-13 9114 0.006 - O.Q13 0.034 

J MG/KG AS10-SS03P-(0-0.5) 10/13 0.012 - 0.013 0.0057 

MG/KG AS10-SS03-(0-0.5) 14114 2.03- 2.23 9830 

MG/KG AS10-SB06-(2-4) 14114 0.35- 0.38 13.2 

MG/KG AS10-SB05-(2-4) 14114 0.02 -0.03 193 

MG/KG AS10-SB05-(2-4) AS10-SB06-(2-4) 14114 0.02-0.03 1.5 

J MG/KG HCS-PWA-29 1114 0.05-2.29 2.30 

MG/KG AS10-SS06-(0-0.5) 14114 0.58- 0.63 7140 

MG/KG AS10-SB05-(2-4) 14114 0.07- 0.08 17.1 

MG/KG AS10-SB04-(2-4) 14114 0.07- 0.08 22.8 

MG/KG HCS-PWA-29 14114 0.18-0.2 22.30 

MG/KG HCS-PWA-29 14114 7.32- 8.03 41300 

MG/KG AS10-SS02-(0-0.5) 14114 0.14-0.15 23.4 

MG/KG AS 1 O-SSOS-(0-0.5) 14114 0.62- 0.68 1820 

MG/KG AS10-SB05-(2-4) 14114 0.05- 0.05 1990 

MG/KG AS10-SB01-(2-4) 10114 0.05- 0.06 1.2 

MG/KG AS10-SB05-(2-4) 14114 0.09-0.1 29.3 

MG/KG AS10-SS03-(0-0.5) 12114 8.45-9.27 1780 

J MG/KG AS10-SS02-(0-0.5) 2114 0.4-0.44 1 

J MG/KG HCS-PWA-29 1113 0.05-0.05 2.10 

J MG/KG AS10-SB04-(2-4) 7114 25.60-101.23 151 

MG/KG AS10-SB06-(2-4) 14114 0.07 -0.08 27.5 

MG/KG AS10-SB02-(2-4) 14114 0.12-0.13 192 

Screening for resident child only. Screening levels are presented in Table 2C Supplement for resident child. 

[1] Minimum/Maximum detected concentrations. 

[2] Maximum concentration is used for screening. 

(2) Background (3) Screening (4) Potential 

Value Toxicity Value ARAR/TBC 

Value 

NIA 1.2 NIA 

NIA 0.1 NIA 

NIA 28.06 NIA 

22500 NIA NIA 

13.1 NIA NIA 

220 NIA NIA 

1.5 NIA NIA 

2.4 NIA NIA 

292000 NIA NIA 

24 NIA NIA 

22.0 NIA NIA 

31.6 NIA NIA 

41300 NIA NIA 

41.5 NIA NIA 

14100 NIA NIA 

1240 NIA NIA 

0.17 NIA NIA 

27.6 NIA NIA 

1880 NIA NIA 

2.4 NIA NIA 

2.1 NIA NIA 

105 NIA NIA 

33.4 NIA NIA 

107 NIA NIA 

SOL = Sample Quantification Limit 

COPC = Chemical of Potential Concern 

Potential COPC Rationale for 

ARARfTBC Flag Contaminant 

Source Deletion 

or Selection 

NIA NO BSL 

NIA NO BSL 

NIA NO BSL 

NIA NO NTX 

NIA NO NTX 

NIA NO NTX 

NIA NO NTX 

NIA NO NTX 

NIA NO NUT 

NIA NO NTX 

NIA NO NTX 

NIA NO NTX 

NIA NO NTX 

NIA NO NTX 

NIA NO NUT 

NIA NO NTX 

NIA NO NTX 

NIA NO NTX 

NIA NO NUT 

NIA NO NTX 

NIA NO NTX 

NIA NO NUT 

NIA NO NTX 

NIA NO NTX 

[3] Background values available for metals (maximum concentrations). ARAR/TBC = Applicable or Relevant and Appropriate RequiremenU 

[4] Screening Toxtcity value is the the lowest between the noncarcinogen and carcinogen volatile screening levels, soil saturation concentration, and residential soil ingestion RBC, Table 2C Supplement. To Be Considered 

RBC value for cadmium-food used as surrogate for cadmium. J = Estimated Value 

RBC value for Chromium VI used for total chromium. 

Lead screening toxicity value is 400 mg/kg, the EPA resldential soil screening level for lead. 

RBC value for manganese-nonfood used as surrogate for manganese. 

RSC value for mercuric dllorida used as surrogate for mera.ary. 
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K = Biased High 

L = Biased Low 

C = Carcinogenic 

N = Noncarcinogenic 
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Scenario Timeframe: Future 

Medium: Soil'" 

Exposure Medium: Air 

Exposure Point Volatile Emissions from Site 10 Soil 

CAS Chemical Minimum [1) Minimum Maximum [1) 

Number Concentration Qualifier Concentration 

RBC value form-xylene used as surrogate form- and p-xylene. 

[5] Rationale Codes 

12121/2003 
3:20 PM 

Selection Reason: 

Deletion Reason: 

Above Screening Levels (ASL) 

No Toxicity Information (NTX) 

Essential Nutrient (Nun 

Below Screening Level (BSL) 

Table 2.9 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

Site 10, Allegany Ballistics Laboratory 

Maximum Units Location Detection Range of Concentration 

Qualifier of Maximum Frequency Detection Used for 

Concentration Limits Screening 

Page2of2 

[2) Background [3) Screening [4) Potential 

Value Toxicity Value ARARITBC 

Value 

Potential COPC Rationale for 

ARARfTBC Flag Contaminant 

Source Deletion 

or Selection 
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Scenario Timeframe: Future 

Medium: Soil" 

Exposure Medium: Air 

Exposure Point: Volatile Emissions from Site 10 Soil 

CAS Chemical Minimum [1) Minimum 

Number Concentration Qualifier 

127-18-4 T etrachloroethene 0.004 J 

79-01-6 Trichloroethane 0.0017 J 

m- and p-Xytene 0.0019 J 

7429-90-5 Atuminum 5,900 

7440-38-2 Arsenic 4.4 

7440-39-3 Barium 88.2 

7440-41-7 Beryllium 0.89 J 

7440-43-9 Cadmium 2.30 J 

7440-70-2 Calcium 2,950 

7440-47-3 Chromium 10.7 

7440-48-4 Cobalt 10.4 J 

7440-50-8 Copper 12.8 

7439-89-6 Iron 19,100 

7439-92-1 Lead 17.7 

7439-95-4 Magnesium 1,120 J 

7439-96-5 Manganese 461 

7439-97-6 Mercury 0.08 

7440-02-0 Nickel 12.8 

7440-09-7 Potassium 640 J 

7782-49-2 Selenium 0.64 J 

7440-22-4 Silver 2.10 J 

7440-23-5 Sodium 116 J 

7440-62-2 Vanadium 17.1 

7440-66-6 Zinc 52.5 

• Surface soil & subsurface soil combined 

Maximum [1] 

Concentration 

0.004 

0.034 

0.0057 

9,830 

13.2 

193 

1.5 

2.30 

7,140 

17.1 

22.8 

22.3 

41,300 

23.4 

1,820 

1,990 

1.2 

29.3 

1,780 

1 

2.10 

151 

27.5 

192 

Table 2.10 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

Site 10, Allegany Ballistics Laboratory 

Maximum Units Location Detection Range of Concentration 
Qualifier of Maximum Frequency Detection Used for 

Concentration Limits Screening 

J MG/KG HCS-PWA-13 1/14 0.006 - 0.013 0.004 

MG/KG HCS-PWA-13 9/14 0.006 - 0.013 0.034 

J MG/KG AS10-SS03P-(0-0.5) 10/13 0.012-0.013 0.0057 

MG/KG AS10-SS03-(0-0.5) 14/14 2.03- 2.23 9830 

MG/KG AS 1 O-SBOS-(2-4) 14/14 0.35- 0.38 13.2 

MG/KG AS10-SB05-(2-4) 14114 0.02- 0.03 193 

MG/KG AS10-SB05-(2-4) AS10-SB06-(2-4) 14/14 0.02- 0.03 1.5 

J MG/KG HCS-PWA-29 1/14 0.05- 2.29 2.30 

MG/KG AS10-SS06-(0-0.5) 14/14 0.58- 0.63 7140 

MG/KG AS10-SB05-(2-4) 14/14 0.07- 0.08 17.1 

MG/KG AS10-SB04-(2-4) 14/14 0.07-0.08 22.8 

MG/KG HCS-PWA-29 14/14 0.18-0.2 22.30 

MG/KG HCS-PWA-29 14/14 7.32- 8.03 41300 

MG/KG AS10-SS02-(0-0.5) 14/14 0.14-0.15 23.4 

MG/KG AS10-SS06-(0-0.5) 14/14 0.62- 0.68 1820 

MG/KG AS10-SB05-(2-4) 14/14 0.05- 0.05 1990 

MG/KG AS10-SB01-(2-4) 10/14 0.05- 0.06 1.2 

MG/KG AS10-SB05-(2-4) 14/14 0.09-0.1 29.3 

MG/KG AS10-SS03-(0-0.5) 12/14 8.45- 9.27 1780 

J MG/KG AS10-SS02-(0-0.5) 2114 0.4-0.44 1 

J MG/KG HCS-PWA-29 1/13 0.05- 0.05 2.10 

J MG/KG AS10-SB04-(2-4) 7/14 25.60-101.23 151 

MG/KG AS10-SB06-(2-4) 14114 0.07- 0.08 27.5 

MG/KG AS10-SB02-12-4) 14/14 0.12-0.13 192 

Screening for nonresident aduh only. Screening levels are presented in Table 20 Supplement for nonresident adult. 

[2) Background (3) Saeening [4) Potential 

Value Toxicity Value ARAR/TBC 

Value 

NIA 1.2 c N/A 

NIA 0.1 c N/A 

NIA 78.56 N N/A 

22500 NIA NIA 

13.1 NIA N/A 

220 NIA NIA 

1.5 NIA NIA 

2.4 N/A NIA 

292000 N/A N/A 

24 NIA N/A 

22.0 NIA NIA 

31.6 NIA N/A 

41300 N/A NIA 

41.5 N/A N/A 

14100 NIA N/A 

1240 NIA NIA 

0.17 NIA N/A 

27.6 N/A N/A 

1880 N/A N/A 

2.4 N/A NIA 

2.1 N/A NIA 

105 NIA NIA 

33.4 NIA N/A 

107 N/A NIA 

(1) Minimum/Maximum detected concentrations. SOL= Sample Quantification Limit 

[2J Maximum concentration is used for screening. COPC = Chemical of Potential Concern 

Potential COP< Rationale for 

ARAR/TBC Flag Contaminant 

Source Deletion 

or Selection 

N/A NO BSL 

N/A NO BSL 

N/A NO BSL 

NIA NO NTX 

NIA NO NTX 

N/A NO NTX 

N/A NO NTX 

N/A NO NTX 

N/A NO NUT 

NIA NO NTX 

N/A NO NTX 

NIA NO NTX 

N/A NO NTX 

NIA NO NTX 

N/A NO NUT 

N/A NO NTX 

N/A NO NTX 

NIA NO NTX 

N/A NO NUT 

N/A NO NTX 

N/A NO NTX 

N/A NO NUT 

NIA NO NTX 

N/A NO NTX 

[3) Background values available for metals (maximum concentrations). ARAR/TBC =Applicable or Relevant and Appropriate RequiremenU 

[4] Screening Toxicity value is the the lowest between the noncarcinogen and carcinogen volatile screening levels, soil saturation concentration, and residential soil ingestion RSC, Table 20 Supplement. To Be Considered 

RSC value for cadmium-food used as surrogate for cadmium. J = Estimated Value 

RBC value lor Chromium VI used lor total chromium. K = Biased High 

Lead screening toxicity value Is 400 mg/kg, the EPA residential soil screening level for lead. L = Biased Low 

RBC value for mangan&S4Hl0nfood used as surrogate for manganese. C = Carcinogenic 

RBC value for mera.iric dlloride used as surrogate for mercury. N = Noncarcinogenic 
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Scenario Timeframe: Future 

Medium: Soil" 

Exposure Medium: Air 

Exposure Point: Volatile Emissions from Site 10 Soil 

CAS Chemical Minimum (1) Minimum Maximum [1] 

Number Concentration Qualifier Concentration 

RBC value for m-icyk!ne used as surrogate form- and p-xylene. 

[5] Rationale Codas 

12121/2003 
3:20 PM 

Selection Reason: 

Deletion Reason: 

Above Screening Levels (ASL) 

No Toxicity Information (NTX) 

Essential Nutrient (NUT) 

Below Screening Level (BSL) 

Tabla 2.10 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

Site 10, Allegany Ballistics Laboratory 

Maximum Units Location Detection Range of Concentration 

Qualifier of Maximum Frequency Detection Used for 

Concentration Limits Screening 

• 

Page 2 of 2 

[2) Background [3) Screening (4) Potential 

Value Toxicity Value ARAR/TBC 

Value 

Potential COPC Rationale for 

ARAR/TBC Flag Contaminant 

Source Deletion 

or Selection 
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Table 2.11 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

Site 10, Allegany Ballistics Laboratory 

CAS 

Number 

127-16-4 

79-01-6 

7429-90-5 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7439-97-6 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-62-2 

7440-66-6 

Scenario Timeframe: Future 

Medium: Soil* 

Exposure Medium: Groundwater 

Exposure Point: Shallow Aquifer-Tap Water 

Chemical Minimum [1] 

Concentration 

Tetrachloroethene 0.004 

Trichloroethane 0.0017 

m- and p-Xylene 0.0019 

Aluminum 5,900 

Arsenic 4.4 

Barium 88.2 

Beryllium 0.89 

Cadmium 2.30 

Calcium 2,950 

Chromium 10.7 

Cobalt 10.4 

Copper 12.8 

Iron 19,100 

Lead 17.7 

Magnesium 1,120 

Manganese 461 

Mercury 0.08 

Nickel 12.8 

Potassium 640 

Selenium 0.64 

Silver 2.10 

Sodium 116 

Vanadium 17.1 

Zinc 52.5 

• Surface soil & subsurface soil combined 

Minimum Maximum [1] Maximum Units 

Qualifier Concentration Qualifier 

J 0.004 J MG/KG 

J 0.034 MG/KG 

J 0.0057 J MG/KG 

9,830 MG/KG 

13.2 MG/KG 

193 MG/KG 

J 1.5 MG/KG 

J 2.30 J MG/KG 

7,140 MG/KG 

17.1 MG/KG 

J 22.8 MG/KG 

22.3 MG/KG 

41,300 MG/KG 

23.4 MG/KG 

J 1,820 MG/KG 

1,990 MG/KG 

1.2 MG/KG 

29.3 MG/KG 

J 1,780 MG/KG 

J 1 J MG/KG 

J 2.10 J MG/KG 

J 151 J MG/KG 

27.5 MG/KG 

192 MG/KG 

The constib.Jenls selected through the soH to groundwater pathway will be discussed qualitatively only. 

(1] Minimum/Maximum detected concentrations. 

[2] Maximum concentration is used for screening. 

[3] Background velues not available. 

[4) Soil Saeenlng Levels at DAF=20, April 25, 2003, U.S. EPA Region Ill, Jennifer Hubbard. 

RSC value for cadmium-water used as surrogate for cadmium. 

RBC value for Chromium VI used for total chromium. 

Lead screening toxicity value is 400 mg/kg, the EPA residential soil screening level for lead. 

RBC value for manganese-nonfood used as surrogate for manganese. 

RBC value for mercuric chloride used as surrogate for mercury. 

1212112003 
3:21 PM 

Location Detection Range of Concentration 

of Maximum Frequency Detection Used for 

Concentration Limits Screening 

HCS-PWA-13 1114 0.006 - 0.013 0.004 

HCS-PWA-13 9114 0.006 - 0.013 0.034 

AS10-SS03P-(0-0.5) 10113 O.Q12-0.013 0.0057 

AS 1 O-SS03-(0-0.5) 14114 2.03-2.23 9830 

AS10-SB06-(2-4) 14114 0.35-0.38 13.2 

AS10-SB05-(2-4) 14114 0.02-0.03 193 

AS10-SB05-(2-4) AS10-SB06-(2-4) 14114 0.02-0.03 1.5 

HCS-PWA-29 1114 0.05-2.29 2.30 

AS10-SS06-(0-0.5) 14114 0.58- 0.63 7140 

AS10-SB05-(2-4) 14114 0.07-0.08 17.1 

AS10-SB04-(2-4) 14114 0.07 -0.08 22.8 

HCS-PWA-29 14114 0.18-0.2 22.30 

HCS-PWA-29 14114 7.32-8.03 41300 

AS10-SS02-(0-0.5) 14114 0.14-0.15 23.4 

AS 1 O-SS06-(0-0.5) 14114 0.62-0.68 1820 

AS10-SB05-(2-4) 14114 0.05-0.05 1990 

AS10-SB01-(2-4) 10114 0.05- 0.06 1.2 

AS10-SB05-(2-4) 14114 0.09-0.1 29.3 

AS10-SS03-(0-0.5) 12114 8.45- 9.27 1780 

AS10-SS02-(0-0.5) 2114 0.4-0.44 1 

HCS-PWA-29 1113 0.05-0.05 2.10 

AS10-SB04-(2-4) 7114 25.6 - 101.23 151 

AS10-SB06-(2-4) 14114 0.07- 0.08 27.5 

AS10-SB02-12-4l 14114 0.12-0.13 192 
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[2] Background [3] Screening [4] Potential 

Value Toxicity Value ARAR/TBC 

Value 

NIA 0.0047 c NIA 

NIA 0.00026 N NIA 

NIA 25 N NIA 

NIA NIA NIA 

NIA 0.026 c NIA 

NIA 210 N NIA 

NIA 120 N NIA 

NIA 2.7 N NIA 

NIA NIA NIA 

NIA 4.2 N NIA 

NIA NIA NIA 

NIA 1100 N NIA 

NIA NIA NIA 

NIA 400 NIA 

NIA NIA NIA 

NIA 95 N NIA 

NIA NIA NIA 

NIA NIA NIA 

NIA NIA NIA 

NIA 1.9 N NIA 

NIA 3.1 N NIA 

NIA NIA NIA 

NIA 510 N NIA 

NIA 1400 N NIA 

SOL = Sample Quantification Limtt 

COPC = Chemical of Potential Concern 

Potential COPC Rationale for 

ARARITBC Flag Contaminant 

Source Deletion 

or Selection 

NIA NO BSL 

NIA YES ASL 

NIA NO BSL 

NIA NO NTX 

NIA YES ASL 

NIA NO BSL 

NIA NO BSL 

NIA NO BSL 

NIA NO NUT 

NIA YES ASL 

NIA NO NTX 

NIA NO BSL 

NIA NO NTX 

NIA NO BSL 

NIA NO NUT 

NIA YES ASL 

NIA NO NTX 

NIA NO NTX 

NIA NO NUT 

NIA NO BSL 

NIA NO BSL 

NIA NO NUT 

NIA NO BSL 

NIA NO BSL 

ARAR/TBC = Applicable or Relevant and Appropriate Requirement/ 

To Be Considered 

J = Estimated Value 

K = Biased High 

L = Biased Low 

C = Carcinogenic 

N = Noncarcinogenic 

copy of Tab2_Site10_ABL.xls 
tb2.11 (Soi~GW) 

[5] 



Scenario Timeframe: Future 

Medium: Soil• 

Exposure Medium: Groundwaler 

Exposure Point: Shallow Aquifer-Tap Water 

CAS Chemical Minimum [1] Minimum Maximum [1] 

Number Concenlration Qualifier Concentration 

RBC value form-xylene used as surrogate form- and p-xylene. 

[5] Rationale Codes 

1212112003 
3:21 PM 

Selection Reason: 

Deletion Reason: 

Above Screening Levels (ASL) 

No Toxicity Information (NTX) 

Essential Nutrient (NUT) 

Below Screening Level (BSL) 

Tabla 2.11 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

Site 10, Allegany Ballistics Laboratory 

Maximum Units Location Detaction Range of Concentration 

Qualifier of Maximum Frequency Detection Used for 

Concentration limits Screening 

Page 2 of 2 

[2] Background [3] Screening [4] Potential 

Value Toxicity Value ARARfTBC 

Value 

Potential COPC Rationale for 

ARARfTBC Flag Contaminant 

Source Deletion 

or Selection 

copy of Tab2_Site10_ABL.xls 
tb2.11 (Soi~GW) 

[5] 



Table 2A Supplement 
Screening Levels for Direct Inhalation of Volatiles and Fugitive Dusts by a nonresident adult 

Site 10, Alleganv Ballistics Laboratory 
lnhalatton Volattle Parttculate lnhalatton 
Reference Screening Level Screening Level Slope Factor 

Chemlcal Doaa(RID) Noncarclnogen Noncarclnogen (SF) 
(mg/kg/day) (ma/kol lma/kal (mg/kg/day)" 

Volatile Organic Compounds 

T etrachloroethene 2.0E-01 2.2E+02 NIA 2.0E-03 
Trichloroethane 1.0E-02 1.40E+01 N/A I 4.0E-01 
m- and p-Xylene 3.0E-02 7.86E+01 NIA I N/A 

Non-Volatile Compounds 
Aluminum 1.0E-03 N/A 4.8E+05 NIA 
Arsenic NIA NIA NIA 1.5E+01 
Barium 1.4E-04 NIA 6.7E+04 NIA 
Beryllium 5.7E-06 NIA 2.7E+03 8.4E+OO 

Calcium NIA N/A NIA NIA 
Chromium 3.0E-05 NIA 1.4E+04 4.1E+01 
Cobalt 5.0E-06 NIA 2.4E+03 NIA 
Copper NIA NIA NIA NIA 
Iron NIA NIA NIA NIA 
Lead NIA N/A NIA NIA 
Maanesium NIA N/A NIA NIA 
Manganese 1.4E-05 N/A 6.7E+03 NIA 
Mercury 8.6E-05 N/A 4.1E+04 NIA 
Nickel NIA NIA NIA N/A 
Potassium NIA NIA NIA NIA 
Selenium NIA NIA N/A N/A 
Sodium NIA NIA NIA NIA 
Vanadium NIA NIA NIA NIA 
Zinc NIA NIA N/A NIA 

Screening Level Equation for lnhalatton of Noncarclnogenlc Contaminant• In Resldenttal Soll 
Volattle Screening Level • THQ • ATn • 365 dar/rear 

(mg/kg) EF. ED. [(1 /Rm • 1n0kg • 20m id) • 1NF) 

Particulate Screening Level THQ • ATn • 365 dayliyear 
(mg/kg) EF' ED' [(1 IRID • 1n0kg • 20m1td)' 11PEF] 

EXPOSURE ASSUMPTIONS FOR NONCARCINOGENS 

Exposure settina Parameter 

THO - Taraet hazard quotient (uniUess) 0.1 

ATn - Averaaina time non-carcinoaens Cvearl 24 

RID - Inhalation reference dose Cma/ka/davl Chemical soecific 

EF - ~vnnoure frequency (daV01VAar) 350 

ED - Exoosure duration tvear) 24 

VF - Soil-to-air volatilization factor Cm3/kal-Table 2E Supplement Chemical specific 

PEF - Particulate emission factor (m3/kg) 1.32E+09 

Screening Level Equatton for lnhalatton of Carcinogenic Contamlnanto In Realdanttal Soll 

Volattla Screening Laval • 
(mg/kg) 

Parltculate Screening Laval 

EXPOSURE ASSUMPTIONS FOR CARCINOGENS 

Exoosure settina 
TR - Taraet cancer risk (unilless) 

ATc - Averaaina lime carcinogens (years) 

SF - Inhalation sl~ factor lmnll.nld\"1 

filename: copy ofTab2_SitelO_ABL.xls 
worksheet: tb2A-SSLs lnh(adult) 

(mg/kg) 

TR• ATc • 365 dayl/year 

SF ' EF' ED ' [1NF] • (1/70 kg)• (20m1td) 

TR• ATc • 385 day!/yaar 
SF• EF • ED • [1/PEF] • (1170 kg)• (20m1/d) 

Parameter 
1.0E-06 

70 

chemical specific 

Page I of2 

Volaltle Parttculata 

Screening Level Screening Level 

Carcinogen Carcinogen 
(mnlkn) (mnlknl 

2.04E+01 N/A 

1.02E-01 N/A 

N/A N/A 

NIA N/A 
NIA 9.4E+02 

NIA NIA 
NIA 1.7E+03 

NIA NIA 
NIA 3.4E+02 

NIA N/A 
NIA NIA 

NIA NIA 
NIA N/A 
NIA NIA 

NIA NIA 
NIA NIA 
NIA NIA 
NIA NIA 
NIA NIA 

N/A NIA 
NIA NIA 

N/A NIA 

Rasldenttar Soll Saturation~ 

Soll Concentratton 

RBC c ... 
(mnlkal (ma/knl 

1.2E+01 2.3E+02 
1.&E+OO 1.3E+03 

1.6E+04 4.2E+02 

7.8E+03 NIA 
4.3E-01 NIA 
5.5E+02 NIA 

1.6E+01 NIA 

NIA NIA 
2.3E+01 NIA 

1.6E+02 NIA 
3.1E+02 NIA 

2.3E+03 NIA 

NIA NIA 

NIA NIA 

1.6E+02 NIA 

2.3E+OO NIA 

1.6E+02 NIA 

NIA NIA 

3.9E+01 N/A 

NIA NIA 
5.5E+01 NIA 

2.3E+03 NIA 

Lowest ..... 

SSLa 
lmnlkn) 

1.2E+01 
1.0E-01 

7.9E+01 

7.8E+03 
4.3E-01 
5.5E+02 
1.6E+01 

N/A 
2.3E+01 
1.6E+02 
3.1E+02 

2.3E+03 
N/A 
N/A 

1.6E+02 

2.3E+OO 
1.6E+02 

NIA 
3.9E+01 

N/A 
5.5E+01 
2.3E+03 

12/2112003 

3:19PM 



Tabla 2A Supplement 
Screening Levels for Direct Inhalation of Volatiles and Fugitive Dusts by a nonresident adult 

Sita 10, Alla an Ballistics Laborato 
Inhalation Volatile 

Screening Laval 
Chemical Noncarclnogen 

EF-Ex 

Chemical s ·fie 

•Residential soil RBC from EPA Region Ill Risk- Based Concentration Table, April 200. 
••Soil saturation concentration is provided in Table 2F Supplement. 

Partlculata 
Screening Laval 
Noncarclnogan 

m 

lnhalatlon Volatile Partlculata 
Slope Factor Screening Laval Screening Laval 

(SF) Carcinogen Carcinogen 
(mg/kg/day)"' m /k 

*•*Lowest RSC is the the lowest between the noncarcinogen and carcinogen volatile and particulate screening levels, soil saturation concentration, and residential soil ingestion RSC. 

filename: copy ofTab2_SitelO_ABL.xls 
worksheet: tb2A-SSLs lnh(adult) Page 2 of2 

Residential• Soll Saturation•• 

Soll Concentration 
RBC c ... 

Lowasr" 
SSLs 

I 

12/21/2003 
3:19PM 



Table 28 Supplement 
Screening Levels for Direct Inhalation of Volatiles and Fugitive Dusts by the Residential adult (Lifetime resident for carcinogens only) 

Site 10, Allegany Ballistics Laboratory 
Inhalation Volatile Partlculate lnhalatlon 
Reference Screening Laval Screening Leval Slope Factor 

Chamlcal Dose(RID) Noncarclnogen Noncarclnogan (SF) 
lma/kalday) lma/ka) (ma/kal (mg/kg/day)"' 

Volatile Oraanic ComPOunds 
Tetrachloroethene I 1.4E--01 1.5E+02 NIA I 2.0E--02 
Trichloroethane I 1.0E--02 1.4E+01 NIA I 4.0E--01 

m- and o-Xvlene I 3.0E--02 7.9E+01 NIA NIA 

Non-Volatile Comoounds 
Aluminum 1.0E--03 NIA 4.8E+05 NIA 
Arsenic NIA NIA NIA 1.5E+01 

Barium 1.4E--04 NIA 6.7E+04 NIA 
Beryllium 5.7E--06 NIA 2.7E+03 8.4E+OO 

Cadmium 5.7E--05 NIA 2.7E+04 6.3E+OO 
Calcium NIA NIA NIA NIA 
Chromium 3.0E--05 NIA 1.4E+04 4.1E+01 
Cobalt 5.0E--06 NIA 2.4E+03 NIA 
Copper NIA NIA NIA NIA 
Iron NIA NIA NIA NIA 
Lead NIA NIA NIA NIA 
Magnesium NIA NIA NIA NIA 
Manaanese 1.4E--05 NIA 6.7E+03 NIA 
Mercury 8.SE--05 NIA 4.1E+04 NIA 
Nickel NIA NIA NIA NIA 
Potassium NIA NIA NIA NIA 
Selenium NIA NIA NIA NIA 
Silver NIA NIA NIA NIA 
Sodium NIA NIA NIA NIA 
Vanadium NIA NIA NIA NIA 
Zinc NIA NIA NIA NIA 

Screening Level Equation far Inhalation of Noncarclnagenlc Contaminants In Residential Sall 

Volatile Screening Level = 
(mg/kg) 

Particulate Screening Leval 

(mg/kg) 

EXPOSURE ASSUMPTIONS FOR NONCARCINOGENS 

Exposure setting 

THO - Taraet hazard quotient lunitless) 

ATn - Averaging time non-carcinooens lvear) 

RID - lnhalalion reference dose (mg/kg/day) 

EF - Exoosure frequency (davstvear) 

ED - Exoosure duration (vaar) 
VF - Soi~to-air volaUlization factor (m3/kg)-Table 2E Supplement 

PEF - Particulate emission factor (m3/kg) 

filename: copy ofTab2_Site10_ABL.xls 
worksheet: tb2B -SSLs Inh(adul~age-adj) 

THQ • ATn • 365 daJs/year 
EF • ED• ((1 /RID • 1170kg • 20m id)• 1NF] 

THQ • ATn • 365 days/year 

EF • ED • ((1 /RID • 1170kg • 20m11d) • 11PEF] 

Parameter 

0.1 

24 

Chemical soecific 

350 

24 

Chemical specific 
1.32E+09 

Page I of2 

Volatile Partlculate Resldentlal• 

Screening Laval Screening Laval Soll 

Carcinogen Carcinogen RBC 
(mnlknl (mg/kg) Ima/kg) 

9.40E-01 NIA 1.2E+OO 

6.01E--02 NIA 1.6E+OO 

NIA NIA 1.6E+il4 

NIA NIA 7.8E+il3 

NIA 5.5E+02 4.3E-01 

NIA NIA 5.5E+il2 

NIA 9.8E+02 1.6E+il1 

NIA 1.3E+03 3.9E+i!O 

NIA NIA NIA 

NIA 2.0E+02 2.3E+01 

NIA NIA 1.6E+il2 

NIA NIA 3.1E+02 

NIA NIA 2.3E+i13 
NIA NIA NIA 

NIA NIA NIA 

NIA NIA 1.6E+il2 

NIA NIA 2.3E+i!O 

NIA NIA 1.6E+il2 

NIA NIA NIA 
NIA NIA 3.9E+01 

NIA NIA 3.9E+il1 

NIA NIA NIA 

NIA NIA 5.5E+il1 

NIA NIA 2.3E+03 

Soll Saturation .. 

Concentration 
c.., 

Ima/kg) 

2.3E+i12 

1.3E+i13 

4.2E+il2 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 
NIA 

NIA 
NIA 

NIA 
NIA 

NIA 

NIA 

Lowaoi-

SS Ls 

(ma/kal 

9.4E-01 

6.0E-02 

7.9E+i11 

7.8E+il3 

4.3E-01 

5.5E+il2 

1.6E+il1 

3.9E+oo 

NIA 

2.3E+01 
1.6E+02 

3.1E+02 

2.3E+i13 

NIA 

NIA 
1.6E+il2 

2.3E+oo 

1.6E+il2 

NIA 
3.9E+il1 

3.9E+01 

NIA 

5.5E+il1 

2.3E+03 

12/21/2003 
3:21 PM 



Table 28 Supplement 
Screening Levels for Direct Inhalation of Volatiles and Fugitive Dusts by the Residential adult (Lifetime resident for carcinogens only) 

Site 10, Allegany Ballistics Laboratory 
Inhalation Volatile Particulate Inhalation 
Reference Screening Leval Screening Leval Slope Factor 

Chemlcal Dose(RIO) Non carcinogen Noncarclnogen (SF) 
lmnlka/dav) (malknl (mnlka) (mg/kg/day)"' 

Screening Level Equation for lnhalatlon of Carcinogenic Contaminants In Realdentlal Soll 

Volatile Screening Level = TR• ATc • 365 dalr'.!!}'.ear 
(mg/kg) SF• EF • [1NF] • ((1/15 kg)• (12 m'/d • 6 yr))+ ((1170 kg)• (20m1/d • 24 yr)) 

Partlculate Screening Level TR• A Tc• 365 daJr'.&IJr'.ear 
(mg/kg) SF• EF • [1/PEF] • ((1/15 kg)• (12 m 1/d • 6 yr))+ ((1170 kg)• (20ml/d • 24 yr)) 

EXPOSURE ASSUMPTIONS FOR CARCINOGENS 
Exnnq.ure settina Parameter 
TR - Tarael cancer risk funitless) 1.0E-06 

ATc - Averaging lime carcinoaens lvearsl 70 

SF - Inhalation slooe factor lmn/knldl-1 chemical soecific 
EF - Exoosure frequency (da~luearl 350 
ED - Exposure duration (year) Adult Child 

24 6 
VF - Soi~to-air volatilization factor m31kg}-Table 2E Supplement Chemical specific 
PEF - Particulate emission factor m3/kg) 1.32E+09 

•Residential soil RBC from EPA Region Ill Risk- Based Concentration Table, April 2003. 
•• Soil saturation concentration is provided in Table 2F Supplement. 

Volatlle Particulate 
Screening Leval Screening Level 

Carcinogen Carcinogen 

(ma/ka) (mnlkn) 

0
• Lowest RBC is the the lowest between the noncarcinogen and carcinogen volatile and particulate screening levels, soil saturation concentration, and residential soil ingestion RBC. 

filename: copy ofTab2_Site10_ABL.xls 
worksheet: tb2B -SSLs lnh(adult,age-adj) Page 2 of2 

Reatdentlal• 
Soll 
RBC 

tmnlkal 

Soll Saturation .. 

Concentration 
c ... 

(mg/kg) 

Lowest*** 
SSL a 

Ima/kn\ 

12/21/2003 
3:21 PM 



Table 2C Supplement 
Screening Levels for Direct Inhalation of Volatiles and Fugitive Dusts by the Residential Child (Lifetime resident for carcinogens only) 

Site 10, Alleaanv Ballistics Laboratory 
Inhalation Volatile Partlculate Inhalation 
Reference Screening Level Screening Level Slope Factor 

Chemlcal Dose (RfD) Noncarclnogen Noncarclnogen (SF) 
(malka/day) Ima/kg) lmn/kal (mg/kg/day)"' 

Volatile Or11anic Compounds 
Tetrachloroethene I 1.4E-01 5.5E+01 NIA 2.0E-02 
Trichloroethane I 1.0E-02 5.0E+OO NIA 4.0E-01 
m- and 1>-Xvlene I 3.0E-02 2.8E+01 NIA NIA 

Non-Volatile Compounds 
Aluminum 1.0E-03 NIA 1.7E+05 NIA 
Arsenic NIA NIA NIA 1.5E+01 
Barium 1.4E-04 NIA 2.4E+04 NIA 
Beryllium 5.?E-06 NIA 9.8E+02 8.4E+OO 
Cadmium 5.7E-05 NIA 9.BE+03 6.3E+OO 
Calcium N/A N/A N/A N/A 
Chromium 3.0E-05 NIA 5.2E+03 4.1E+01 
Cobalt 5.0E-06 N/A 8.6E+02 NIA 
Copper NIA N/A N/A NIA 
Iron NIA NIA NIA NIA 
Lead NIA NIA NIA NIA 
Maonesium NIA NIA NIA NIA 
Manaanese 1.4E-05 NIA 2.4E+03 NIA 
Mercurv B.6E-05 NIA 1.5E+04 NIA 
Nickel NIA NIA NIA NIA 
Potassium NIA NIA NIA NIA 
Selenium NIA NIA NIA NIA 
Silver NIA NIA NIA NIA 
Sodium NIA NIA N/A NIA 
Vanadium NIA NIA NIA NIA 
Zinc NIA NIA NIA NIA 

Screening Level Equation for Inhalation of Noncarclnogenlc Contaminants In Realdential Soll 
Volatlle Screening Level • 

(mg/kg) 

Partlculate Screening Level 
(mg/kg) 

EXPOSURE ASSUMPTIONS FOR NONCARCINOGENS 
Exoosure setting 
THQ - Target hazard quotient (uniUess) 
ATn - Averaging time non-carcinogens (year) 
RID - Inhalation reference dose (mni•nldav) 
EF - Exoosure freauencv CdaYS1vear) 
ED - Exposure duration Cvearl 
VF - Soil-to-air volatilization factor (m3/kal-Table 2E Suoolement 
PEF - Particulale emission factor (m3/kg) 

filename: copy ofTab2_SitelO_ABL.xls 
worksheet: tb2C-SSLs lnh(child.age-adj) 

THQ • ATn • 365 da191vear 
EF' ED' [(1 /RfD' 1/15kg' 12m id)' 1/VF] 

THQ • ATn • 365 days/year 
EF' ED' [(1 /RfD' 1/15kg' 12m1/d)' 1/PEF] 

Parameter 
0.1 
6 

Chemical specific 
350 
6 

Chemical soecific 
1.32E+09 

Page I of2 

Volatile Partlculata Realdential' 
Screening Level Screening Level Soll 

Carcinogen Carcinogen RBC 
(mnlkn) (ma/kal (mg/kg) 

1.20E+OO NIA 1.2E+OO 
1.12E-01 NIA 1.6E+OO 

NIA NIA 1.6E+04 

NIA NIA 7.8E+03 
NIA 5.5E+02 4.3E-01 
NIA NIA 5.5E+02 
NIA 9.BE+02 1.6E+01 
NIA 1.3E+03 3.9E+OO 
NIA N/A NIA 
NIA 2.0E+02 2.3E+01 
NIA NIA 1.6E+02 
N/A NIA 3.1E+02 
NIA NIA 2.3E+03 
NIA NIA NIA 
NIA NIA NIA 
NIA NIA 1.6E+02 
NIA NIA 2.3E+OO 
NIA NIA 1.6E+02 
NIA NIA NIA 
NIA NIA 3.9E+01 
N/A NIA 3.9E+01 
N/A N/A NIA 
NIA N/A 5.5E+01 
NIA NIA 2.3E+03 

Soll Saturation-
Concentration 

c,.. 
Ima/kg) 

2.3E+02 
1.3E+03 
4.2E+02 

NIA 
NIA 
NIA 
NIA 
N/A 
NIA 
NIA 
NIA 
NIA 
NIA 
N/A 
NIA 
NIA 
NIA 
NIA 
N/A 
NIA 
NIA 
NIA 
NIA 
NIA 

Lowest*-
SS Ls 

(mg/kg) 

1.2E+OO 
1.1E-01 
2.8E+01 

7.8E+03 
4.3E-01 
5.5E+02 
1.6E+01 
3.9E+OO 

NIA 
2.3E+01 
1.6E+02 
3.1E+02 
2.3E+03 

NIA 
N/A 

1.6E+02 
2.3E+OO 
1.6E+02 

NIA 
3.9E+01 
3.9E+01 

NIA 
5.5E+01 
2.3E+03 

12/21/2003 
3:21 PM 



Table 2C Supplement 
Screening Levels for Direct Inhalation of Volatiles and Fugitive Dusts by the Residential Child (Lifetime resident for carcinogens only) 

Site 10, Alleganv Ballistics Laboratorv 
lnhalatlon Volatile Particulate Inhalation 
Reference Screening Level Screening Level Slope Factor 

Chemlcal Dose(Rm) Noncarclnogen Noncarclnogen (SF) 
(mg/kaldavl lmg/ka) lmn/ka) (mg/kg/day)"' 

Screening Level Equation for lnhalatlon of Carcinogenic Contaminants In ReeldenUal Soll 

Volatile Screening Level ~ TR• ATc • 365 dals/lear 
(mg/kg) SF • EF • [1NF] • ((1/15 kg)• (12 m1/d • 6 yr)) + ((1/70 kg) • (20m1/d • 24 yr)) 

Particulate Screening Level TR. ATC. 365 dals/lear 
(mg/kg) SF. EF. [1/PEF]. (11/15 kg). (12 m1/d. 6 yr))+ ((1170 kg). (20m1/d. 24 yr)) 

EXPOSURE ASSUMPTIONS FOR CARCINOGENS 
Exoosure settina Parameter 
TR - Taraet cancer risk Cunitlessl 1.0E-06 
ATc-Averaaina time carcinoaens lvearsl 70 

SF - Inhalation sloce factor Cma/kn/d\"1 chemical soecific 
EF - Exoosure freouencv (daV<Wearl 350 
ED - Exposure duration (year) Adult Child 

24 6 
VF - Soil-te>-air volaUlization factor (m3/kg)-Table 2E Supplement Chemical scecific 
PEF - Particulate emission factor lm3/kg) 1.32E+09 

•Residential soil RSC from EPA Region Ill Risk- Based Concentration Table, April 2003. 
•• Soil saturation concentration is provided in Table 2F Supplement. 

Volatile Particulate 
Screening Level Screening Level 

Carcinogen Carcinogen 
Ima/kg) (malkal 

.... Lowest RBC is the the lowest between the noncarcinogen and carcinogen volatile and particulate screening levels, soil saturation concentration, and residential soil ingestion RBC. 

filename: copy ofTab2_SitelO_ABL.xls 
worksheet: tb2C-SSLs lnh(child,age-adj) Page 2 of2 

Realdentlar 
Soll 
RBC 

(malkal 

Soll Saturation-
Concentration 

c ... 
lma/kal 

Lowest•-
SSLa 

Ima/kg) 
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Table 2D Supplement 
Screening Levels for Direct Inhalation of Volatiles and Fugitive Dusts by a nonresident adult 

Site 10, Alleaanv Ballistics Laboratorv 
lnhalaaon Volaale Particulate Inhalation Volatile Particulate 
Reference Screening Level Screening Level Slope Factor Screening Level Screening Level 

Chemical Dose(RfD) Noncarclnogen Noncarclnogen (SF) Carcinogen Carcinogen 
(malka/day) (ma/ka) Ima/kg) (mg/kg/day)"' (mg/kg) (mg/kg) 

Volatile Organic ComPOunds 
T elrachloroethene I 1.4E-01 1.5E+02 NIA I 2.0E-02 2.04E+OO NIA 
Trichloroethane I 1.0E-02 1.4E+01 NIA I 4.0E-01 1.02E-01 NIA 
m- and P-Xvlene I 3.0E-02 7.9E+01 NIA I NIA NIA NIA 

Non-Volatile Comoounds 
Aluminum 1.0E-03 N/A 4.8E+05 NIA NIA NIA 
Arsenic NIA NIA NIA 1.5E+01 NIA 9.4E+02 
Barium 1.4E-04 NIA 6.7E+04 N/A NIA N/A 
Beryllium 5.7E-06 NIA 2.7E+03 8.4E+OO NIA 1.7E+03 
Cadmium 5.7E-05 NIA 2.7E+04 6.3E+OO NIA 2.2E+03 
Calcium N/A NIA NIA NIA N/A NIA 
Chromium 3.0E-05 NIA 1.4E+04 4.1E+01 N/A 3.4E+02 
Cobalt 5.0E-06 NIA 2.4E+03 NIA N/A NIA 
ConnAr N/A NIA N/A NIA N/A NIA 
Iron N/A NIA NIA N/A N/A N/A 
Lead N/A NIA NIA NIA N/A NIA 
Maanesium N/A NIA NIA N/A N/A NIA 
ManQanese 1.4E-05 NIA 6.7E+03 N/A N/A NIA 
Mercurv 8.6E-05 NIA 4.1E+04 NIA N/A NIA 
Nickel NIA N/A N/A NIA N/A NIA 
Potassium NIA N/A NIA NIA NIA N/A 
Selenium NIA N/A NIA NIA NIA N/A 
Silver NIA NIA N/A NIA NIA N/A 
Sodium NIA N/A N/A NIA NIA N/A 
Vanadium NIA N/A N/A NIA N/A N/A 
Zinc NIA N/A N/A NIA NIA NIA 

Screening Level Equaaon for lnhalaaon of Noncarclnogenlc Cantamlnants In Realdenaal Sall 
Volatile Screening Level • 

(mg/kg) 

Particulate Screening Level 
(mg/kg) 

EXPOSURE ASSUMPTIONS FOR NONCARCINOGENS 
Exposure setting 

THO - Target hazard Quolient (unitless) 
ATn - Averaging time non-carcinogens (year) 

RID - Inhalation reference dose 1mt1/ka/davl 
EF - ExD<1SUre .....,uencv (daVSJvear) 

ED - E•....,sure duration !vearl 
VF - Soil-to-air volatilization factor (m3/kal-Table 2E Suoolement 

PEF - Particulate emission factor (m3/kal 

filename: copy ofTab2_Site10_ABL.xls 
worksheet: lb2D-SSLs Jnh(adult) 

THQ • ATn • 365 darJyear 
EF • ED • [(1 /RfD • 1/70kg • 20m ld) • 1NF) 

THQ • ATn • 385 days/year 
EF • ED• ((1 /RfD • 1/70kg • 20m1/d) • 1/PEF) 

Parameter 
0.1 
24 

Chemical specific 

350 
24 

Chemical specific 
1.32E+09 

Page I of2 

Realdenaa1• Soll Saturation .. 

Soll Concentration 
RBC c ... 

(mg/kg) (mg/kg) 

1.2E+OO 2.3E+02 
1.6E+OO 1.3E+03 
1.6E+o4 4.2E+o2 

7.8E+o3 NIA 
4.3E-01 N/A 
5.5E+o2 N/A 

1.6E+o1 N/A 
3.9E+oo NIA 

N/A N/A 
2.3E+01 N/A 

1.6E+o2 N/A 
3.1E+o2 N/A 
2.3E+03 NIA 

N/A N/A 
N/A N/A 

1.6E+o2 NIA 
2.3E+oo N/A 
1.6E+o2 N/A 

N/A N/A 
3.9E+o1 N/A 
3.9E+01 N/A 

N/A NIA 

5.5E+o1 N/A 
2.3E+03 NIA 

Lowest .... 
SSL1 

(ma/kal 

1.2E+o0 
1.0E-01 
7.9E+o1 

7.8E+o3 
4.3E-01 
5.5E+o2 

1.6E+o1 
3.9E+o0 

NIA 
2.3E+o1 

1.6E+o2 
3.1E+o2 
2.3E+o3 

NIA 
NIA 

1.6E+o2 
2.3E+o0 
1.6E+o2 

NIA 
3.9E+o1 
3.9E+o1 

NIA 
5.5E+o1 
2.3E+o3 
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Table 2D Supplement 
Screening Levels for Direct Inhalation of Volatiles and Fugitive Dusts by a nonresident adult 

Site 10, Allegany Ballistics Laboratory 
Inhalation Volatile Particulate lnhalaUon 
Reference Screening Level Screening Level Slope Factor 

Chemical Dose(RID) Noncarclnogen Noncarclnogen (SF) 
(mo/kn/day) (mo/ko) lmo/ka) (mg/kg/day)"' 

Screening Level EquaUon for lnhalaUon of Carcinogenic Contaminants In ResldenUal Soll 

VolaUle Screening Level = TR• ATc • 365 dal!!l(ear 
(mg/kg) SF • EF • ED• [1NF) • (1170 kg)• (20m1/d) 

Particulate Screening Level TR •A Tc • 365 dal!!l(ear 
(mg/kg) SF • EF • ED • [1/PEF) • (1170 kg) • (20m1/d) 

EXPOSURE ASSUMPTIONS FOR CARCINOGENS 
Exposure setting Parametar 
TR - Targel cancer risk (unittess) 1.0E-06 
Ale-Averaging time carcinogens (years) 70 

SF - Inhalation s1~ factor (ma/ka/d\"1 chemical specific 
EF - Expcsure freauency (days/year) 350 
ED - Exoosure duration (year) 24 
VF - Soi~l<>-air volatilization factor (m3/ka)-Table 2E Supplement Chemical specific 
PEF - Particulate emission factor (m3/ka) 1.32E+09 

• Residenlial soil RBC from EPA Region Ill Risk- Based Concentration Table, April 2003. 
•• Soil saturation concentration is provided in Table 2F Supplement. 

VolaUle Particulata 
Screening Level Screening Level 

Carcinogen Carcinogen 

lma/ka) lmo/ka) 

**• Lowest RBC is the the la.Nest between the noncarcinogen and carcinogen volatile and particulate screening levels, soil saturation concentration, and residential soil ingestion RBC. 

filename: copy ofTab2_SitelO_ABL.xls 
worksheet: tb2D-SSLs lnh(adult) Page 2 of2 

Resldenua1• Soll SaturaUon•• 

Soll ConcentraUon 

RBC c.., 
Ima/kg) (mo/kol 

Lowest"" 
SSLs 

(mg/kg) 
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Table 2E Supplement 
Calculation of Generic Chemlcal Specific VF Factors 

Site 10 All..,,anv Ballistics Laboratorv 
Diffusivity Henry's Law Diffusivity Soll Organic Carbon 

In Air Constant In Water Partition Coeff. 

Chemical (D,) (H') (Ow) (K,,.) 
(eg.) (cm'/s) (unltless) (cm'/s) (cm•lg} 

Volatile Oraanlc Compounds 

Tetrachloroethene 7.20E-02 7.54E-01 8.20E-06 1.55E+02 

T richloroethene 7.90E-02 4.22E-01 9.10E-06 1.66E+02 

m- and p-Xylene 7.00E-02 3.01E-01 7.80E-06 4.07E+02 

Volatilization factor (VF) = Q/C • (3.14 *DA* T)112 
• 10-4 m21cm2 

(m'lkg) 2 • rb •DA 

Apparent Diffusivity (0..) = [!Q1
11113 

• o1 • H' + Q11
11113 

• 0 1111n2J 
(cm'ls) (r0 • K• + Q. + Q0 • H') 

Parameters Values 

Q/C - Inverse of the mean concentration at the center 81.9 

of a 0.5-acre-square source using Harrisburg (g/m2-s per kglm') 

T - Exposure interval( s) 9.5E+08 

r0 - Soil bulk density (g/cm') 1.5 

Q0 - Air-filled soil porosity (L0,,JL_,1.,) = n - Ow 0.28 

n - Total soil porosity (Lpore/Lsoil) = 1 - (r.,!r,) 0.43 

Ow - Water-filled soil porosity (Lwater/Lsoil) 0.15 

r, - Soil particle density (g/cm3
) 2.65 

f~ - fraction organic carbon in soil (gig) 0.006 

Chemical and physical properties from USEPA. 1996, Soi/ Screening Guidance: User's Guide, EPA/540/R-96/018. 

•• Soil saturation concentration is provided in Table 2F Supplement. 

filename: copy of Tab2_Site1 O_ABL.xls 
worksheet: tb2E-VF calcs(chemical sp) Page 1of1 

Soll Water 
Partition Coeff. 

(K• • K,,. x F ocl 
(glcm"} 

9.30E-01 

9.96E-01 

2.44E+OO 

Solubility 
In Water 

(S) 

lma/L) 

2.00E+02 

1.10E+03 

1.61E+02 
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Chemical 
leo.) 

Volatlle Organic Compounds 

Tetrachloroelhene 

Trichloroethane 

m- and p-Xylene 

Soll Saturation Limit for Organics 

Table 2F Supplement 
Derivation of Soll Saturation Limit 

Site 1 O Alleaanv Ballistics Laboratorv 
Solubility Henry's Law Soll Organic Carbon 
In Water Constant Partition Coeff. 

(S) (H') IK...I 
(mail-water) (unltlessl (cm'/g) 

2.00E+02 7.54E-01 1.55E+02 

1.10E+03 4.22E-01 1.66E+02 

1.61E+02 3.01E-01 4.07E+02 

Soll Water 
Partition Coeff. 

(K0 .Ko. x foci 
(g/cm') 

9.30E-01 

9.96E-01 

2.44E+OO 

Cs= S/pb [Kd *Pb+ 0w + 0a * H') 

(mg/kg) 

Parameters 

C,,. (mg/kg): calculated soil saturation concentration 

S (mg/L-water): chem-specific solubility in water 

K,, (L/kg): chem-specific soil-water particion coefficient 

Koc (UKg): chem-specific organic carbon partition coefficient, organic constituents 

Foe (gig): 0.006 fraction organic carbon in soil 

Elw(Lw,,,.JL.,;,): 0.15 water-filled soil porosity 

0 8 (Lair/Lsoil): 0.28 air-filled soil porosity (n-Elw) 

H' (unitless): chem-specific dimensionless Henry's law constant 
Po (kg/L): 1.5 dry soil bulk density 
p, (kg/L): 2.65 soil particle density 

n (Lpore/Lsoil): 0.43 total soil porosity (1-o.Jo.) 

Kd, Koc, H', Sand default values for additional parameters from USEPA's Soil Screening Guidance: User's Guide, EPA/540/R-961018, July 1996. 

filename: copy of Tab2_Site1 O_ABL.xls 
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Soll Saturation 
Concentration 

(C .. J 
lma/kal 

2.3E+02 
1.3E+03 
4.2E+02 
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Chemical 

of 

Potential 

Concern 

~luminum 

~rsenic 

Iron 

Manganese 

Table 3.1 

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

Site 10, Allegany Ballistics Laboratory 

Scenario Timeframe: Current/Future 

Medium: Surface Soil 

Exposure Medium: Surface Soil 

Exposure Point: Site 10 Surface Soil 

Units Arithmetic 95% UCL of 

Mean Normal 

Data 

MG/KG 7,911 9,095 

MG/KG 6.19 7.04 

MG/KG 22,800 25,413 

MG/KG 904 1,014 

Maximum 

Detected 

Concentration 

9,830 

7.80 

27,200 

1,140 

Maximum EPC Reasonable Maximum Exposure 

Qualifier Units 

Medium Medium Medium 

EPC EPC EPC 

Value Statistic Rationale 

MG/KG 9,095 95% UCL-N W-Test (4) 

MG/KG 7.04 95% UCL-N W-Test (4) 

MG/KG 25,842 95% UCL-T W-Test(4) 

MG/KG 1,029 95% UCL-T W-Test (4) 

Full statistics for data included in Appendix. 

Central Tendency 

Medium Medium 

EPC EPC 

Value Statistic 

9,095 95% UCL-N 

7.04 95% UCL-N 

25,842 95% UCL-T 

1,029 95% UCL-T 

For non-detects, 1/2 sample quantitation limit was used as a proxy concentration; for duplicate sample results, the maximum value was used in the calculation. 

W - Test: Developed by Shapiro and Wilk, refer to Supplemental Guidance to RAGS: Calculating the Concentration Term, OSWER Directive 9285. 7-081, May 1992. 

Options: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); 

Mean of Log-transformed Data (Mean-T); Mean of Normal Data (Mean-N). 

(1) Shapiro-Wilk W Test indicates data are log-normally distributed. 

(2) 95% UCL (or mean) exceeds maximum detected concentration. Therefore, maximum concentration used for EPC. 

(3) Shapiro-Wilks W Test indicates data are normally distributed. 

(4) Shapiro-Wilks W Test inconclusive. Use of 95% UCL (normal or transformed) that best fits the data according to the results of the Shapiro-Wilks W Test for EPC. 

Medium 

EPC 

Rationale 

W-Test(4) 

W-Test(4) 

W-Test(4) 

W-Test(4) 

12121/2003 
3:33 PM Page 1 of 1 
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Chemical 

of 

Potential 

Concern 

~luminum 

~rsenic 

Iron 

Manganese 

Scenario Timeframe: CurrenUFuture 

Medium: Surface Soil 

Exposure Medium: Air 

Table 3.2 

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

Site 10, Allegany Ballistics Laboratory 

Exposure Point: Airborne Particulates from Site 10 Surface Soil 

Units Arithmetic 95% UCL of Maximum Maximum EPC Reasonable Maximum Exposure 

Mean Normal Detected Qualifier Units 

Data Concentration Medium Medium Medium 

EPC EPC EPC 

Value Statistic Rationale 

MG/KG 7,911 9,095 9,830 MG/KG 9,095 95% UCL-N W-Test (4) 

MG/KG 6.19 7.04 7.80 MG/KG 7.04 95% UCL-N W-Test (4) 

MG/KG 22,800 25,413 27,200 MG/KG 25,842 95% UCL-T W-Test (4) 

MG/KG 904 1,014 1,140 MG/KG 1,029 95% UCL-T W-Test(4) 

Full statistics for data included in Appendix. 

Medium 

EPC 

Value 

9,095 

7.04 

25,842 

1,029 

For non-detects, 1/2 sample quantitation limit was used as a proxy concentration; for duplicate sample results, the maximum value was used in the calculation. 

W - Test: Developed by Shapiro and Wilk, refer to Supplemental Guidance to RAGS: Calculating the Concentration Term, OSWER Directive 9285. 7-081, May 1992. 

Options: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); 

Mean of Log-transformed Data (Mean-T); Mean of Normal Data (Mean-N). 

( 1) Shapiro-Wilk W Test indicates data are log-normally distributed. 

(2) 95% UCL (or mean) exceeds maximum detected concentration. Therefore, maximum concentration used for EPC. 

(3) Shapiro-Wilks W Test indicates data are normally distributed. 

(4) Shapiro-Wilks W Test inconclusive. Use of 95% UCL (normal or transformed) that best fits the data according to the results of the Shapiro-Wilks W Test for EPC. 

12121/2003 
3:33 PM Page 1 of 1 

Central Tendency 

Medium Medium 

EPC EPC 

Statistic Rationale 

95% UCL-N W-Test(4) 

95% UCL-N W-Test(4) 

95% UCL-T W-Test (4) 

95% UCL-T W-Test (4) 

copy of Tab3_Site1 O_ABL.xls 
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Table 3.3 

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

Site 10, Allegany Ballistics Laboratory 

Chemical 

of 

Potential 

Concern 

Aluminum 

Arsenic 

Iron 

Manganese 

Scenario Timeframe: Future 

Medium: Soil* 

Exposure Medium: Soil* 

Exposure Point: At Site 10 

Units Arithmetic 95% UCL of 

Mean Normal 

Data 

MG/KG 8,266 8,878 

MG/KG 8.19 9.56 

MG/KG 29,236 32,954 

MG/KG 1,013 1,223 

• Surface soil & subsurface soil combined. 

Full statistics for data included in Appendix. 

Maximum Maximum EPC Reasonable Maximum Exposure 

Detected Qualifier Units 

Concentration Medium Medium Medium 

EPC EPC EPC 

Value Statistic Rationale 

9,830 MG/KG 8,878 95% UCL-N W-Test (4) 

13.2 MG/KG 9.87 95% UCL-T W-Test(4) 

41,300 MG/KG 33,813 95% UCL-T W-Test (4) 

1,990 MG/KG 1,265 95% UCL-T W-Test (1) 

Central Tendency 

Medium Medium Medium 

EPC EPC EPC 

Value Statistic Rationale 

8,878 95% UCL-N W-Test (4) 

9.87 95% UCL-T W-Test (4) 

33,813 95% UCL-T W-Test (4) 

1,265 95% UCL-T W-Test (1) 

For non-detects, 1/2 sample quantitation limit was used as a proxy concentration; for duplicate sample results, the maximum value was used in the calculation. 

W - Test: Developed by Shapiro and Wilk, refer to Supplemental Guidance to RAGS: Calculating the Concentration Term, OSWER Directive 9285.7-081, May 1992. 

Options: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); 

Mean of Log-transformed Data (Mean-n; Mean of Normal Data (Mean-N). 

(1) Shapiro-Wilk W Test indicates data are log-normally distributed. 

(2) 95% UCL (or mean) exceeds maximum detected concentration. Therefore, maximum concentration used for EPC. 

(3) Shapiro-Wilks W Test indicates data are normally distributed. 

(4) Shapiro-Wilks W Test inconclusive. Use of 95% UCL (normal or transformed) that best fits the data according to the results of the Shapiro-Wilks W Test for EPC. 

Page 1 of 1 
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Scenario Timeframe: Future 

Medium: Soil* 

Exposure Medium: Air 

Table 3.4 

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

Site 10, Allegany Ballistics Laboratory 

Exposure Point: Airborne Particulates from Site 10 Soil 

Chemical Units Arithmetic 95% UCL of Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency 

of Mean 

Potential 

Concern 

1\luminum MG/KG 8,266 

Arsenic MG/KG 8.19 

Iron MG/KG 29,236 

Manganese MG/KG 1,013 

* Surface soil & subsurface soil combined. 

Screening for resident adult only. 

Full statistics for data included in Appendix. 

Normal Detected Qualifier Units 

Data Concentration 

8,878 9,830 MG/KG 

9.56 13.2 MG/KG 

32,954 41,300 MG/KG 

1,223 1,990 MG/KG 

Medium Medium Medium Medium Medium 

EPC EPC EPC EPC EPC 

Value Statistic Rationale Value Statistic 

8,878 95% UCL-N W-Test (4) 8,878 95% UCL-N 

9.87 95% UCL-T W-Test (4) 9.87 95% UCL-T 

33,813 95% UCL-T W-Test (4) 33,813 95% UCL-T 

1,265 95% UCL-T W-Test (1) 1,265 95% UCL-T 

For non-detects, 1/2 sample quantitation limit was used as a proxy concentration; for duplicate sample results, the maximum value was used in the calculation. 

W-Test: Developed by Shapiro and Wilk, refer to Supplemental Guidance to RAGS: Calculating the Concentration Term, OSWER Directive 9285.7-081, May 1992. 

Options: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); 

Mean of Log-transformed Data (Mean-T); Mean of Normal Data (Mean-N). 

(1) Shapiro-Wilk W Test indicates data are log-normally distributed. 

(2) 95% UCL (or mean) exceeds maximum detected concentration. Therefore, maximum concentration used for EPC. 

(3) Shapiro-Wilks W Test indicates data are normally distributed. 

(4) Shapiro-Wilks W Test inconclusive. Use of 95% UCL (normal or transformed) that best fits the data according to the results of the Shapiro-Wilks W Test for EPC. 

Medium 

EPC 

Rationale 

W-Test(4) 

W-Test (4) 

W-Test (4) 

W-Test(1) 

12/21/2003 
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Scenario Timeframe: Future 

Medium: Soil* 

Exposure Medium: Air 

Table 3.5 

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

Site 10, Allegany Ballistics Laboratory 

Exposure Point: Airborne Particulates from Site 1 O Soil 

Chemical Units Arithmetic 95% UCL of Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency 

of Mean 

Potential 

Concern 

Aluminum MG/KG 8,266 

Arsenic MG/KG 8.19 

Iron MG/KG 29,236 

Manganese MG/KG 1,013 

* Surface soil & subsurface soil combined. 

Screening for resident child only. 

Full statistics for data included in Appendix. 

Normal Detected Qualifier Units 

Data Concentration 

8,878 9,830 MG/KG 

9.56 13.2 MG/KG 

32,954 41,300 MG/KG 

1,223 1,990 MG/KG 

Medium Medium Medium Medium Medium 

EPC EPC EPC EPC EPC 

Value Statistic Rationale Value Statistic 

8,878 95% UCL-N W-Test(4) 8,878 95% UCL-N 

9.87 95% UCL-T W-Test(4) 9.87 95% UCL-T 

33,813 95% UCL-T W-Test (4) 33,813 95% UCL-T 

1,265 95% UCL-T W-Test(1) 1,265 95% UCL-T 

For non-detects, 1/2 sample quantitation limit was used as a proxy concentration; for duplicate sample results, the maximum value was used in the calculation. 

W - Test: Developed by Shapiro and Wilk, refer to Supplemental Guidance to RAGS: Calculating the Concentration Term, OSWER Directive 9285. 7-081, May 1992. 

Options: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); 

Mean of Log-transformed Data (Mean-T); Mean of Normal Data (Mean-N). 

(1) Shapiro-Wilk W Test indicates data are log-normally distributed. 

(2) 95% UCL (or mean) exceeds maximum detected concentration. Therefore, maximum concentration used for EPC. 

(3) Shapiro-Wilks W Test indicates data are normally distributed. 

(4) Shapiro-Wilks W Test inconclusive. Use of 95% UCL (normal or transformed) that best fits the data according to the results of the Shapiro-Wilks W Test for EPC. 

Medium 

EPC 

Rationale 

W-Test (4) 

W-Test(4) 

W-Test (4) 

W-Test (1) 

12/21/2003 
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Scenario Timeframe: Future 

Medium: Soil• 

Exposure Medium: Air 

Table 3.6 

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

Site 10, Allegany Ballistics Laboratory 

Exposure Point: Airborne Particulates from Site 10 Soil 

Chemical Units Arithmetic 95% UCL of Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency 

of Mean 

Potential 

Concern 

Aluminum MG/KG 8,266 

Arsenic MG/KG 8.19 

Iron MG/KG 29,236 

Manganese MG/KG 1,013 

• Surface soil & subsurface soil combined. 

Screening for nonresident adult only. 

Full statistics for data included in Appendix. 

Normal Detected Qualifier 

Data Concentration 

8,878 9,830 

9.56 13.2 

32,954 41,300 

1,223 1,990 

Units 

Medium Medium Medium Medium Medium 

EPC EPC EPC EPC EPC 

Value Statistic Rationale Value Statistic 

MG/KG 8,878 95% UCL-N W-Test (4) 8878 95% UCL-N 

MG/KG 9.87 95% UCL-T W-Test (4) 9.87 95% UCL-T 

MG/KG 33,813 95% UCL-T W-Test (4) 33,813 95% UCL-T 

MG/KG 1,265 95% UCL-T W-Test(1) 1,265 95% UCL-T 

For non-detects, 1/2 sample quantitation limit was used as a proxy concentration; for duplicate sample results, the maximum value was used in the calculation. 

W - Test: Developed by Shapiro and Wilk, refer to Supplemental Guidance to RAGS: Calculating the Concentration Term, OSWER Directive 9285. 7-081, May 1992. 

Options: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); 

Mean of Log-transformed Data (Mean-T); Mean of Normal Data (Mean-N). 

(1) Shapiro-Wilk W Test indicates data are log-normally distributed. 

(2) 95% UCL (or mean) exceeds maximum detected concentration. Therefore, maximum concentration used for EPC. 

(3) Shapiro-Wilks W Test indicates data are normally distributed. 

(4) Shapiro-Wilks W Test inconclusive. Use of 95% UCL (normal or transformed) that best fits the data according to the results of the Shapiro-Wilks W Test for EPC. 

Medium 

EPC 

Rationale 

W-Test (4) 

W-Test (4) 

W-Test(4) 

W-Test(1) 

12/21/2003 
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Table 3.7 

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

Site 10, Allegany Ballistics Laboratory 

Scenario Timeframe: Future 

Medium: Soil* 

Exposure Medium: Groundwater 

Exposure Point: At Site 10 

Chemical Units Arithmetic 95% UCL of Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency 

of Mean 

Potential 

Concern 

Trichloroethene MG/KG 0.009 

Arsenic MG/KG 8.19 

Chromium MG/KG 14 

Manganese MG/KG 1,013 

•Surface soil & subsurface soil combined. 

Full statistics for data included in Appendix. 

Normal Detected Qualifier Units 

Data Concentration 

0.014 0.034 MG/KG 

9.56 13.2 MG/KG 

15.0 17.1 MG/KG 

1,223 1,990 MG/KG 

Medium Medium Medium Medium Medium 

EPC EPC EPC EPC EPC 

Value Statistic Rationale Value Statistic 

0.0174 95% UCL-T W-Test (1) 0.0174 95% UCL-T 

9.87 95% UCL-T W-Test (4) 9.87 95% UCL-T 

15.0 95% UCL-N W-Test (4) 15 95% UCL-N 

1,265 95% UCL-T W-Test (1) 1,265 95% UCL-T 

For non-detects, 1/2 sample quantitation limit was used as a proxy concentration; for duplicate sample results, the maximum value was used in the calculation. 

W-Test: Developed by Shapiro and Wilk, refer to Supplemental Guidance to RAGS: Calculating the Concentration Term, OSWER Directive 9285.7-081, May 1992. 

Options: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); 

Mean of Log-transformed Data (Mean-T); Mean of Normal Data (Mean-N). 

(1) Shapiro-Wilk W Test indicates data are log-normally distributed. 

(2) 95% UCL (or mean) exceeds maximum detected concentration. Therefore, maximum concentration used for EPC. 

(3) Shapiro-Wilks W Test indicates data are normally distributed. 

(4) Shapiro-Wilks W Test inconclusive. Use of 95% UCL (normal or transformed) that best fits the data according to the results of the Shapiro-Wilks W Test for EPC. 

(5) Maximum detected concentration used because sample size is less than 5. 

(6) Mean value used because sample size is less than 5. 

Medium 

EPC 

Rationale 

W-Test (1) 

W-Test (4) 

W-Test (4) 

W-Test (1) 



IO><posure Rout• 

Ingestion 

Denna I 
Absorption 

Scenario Timeframe: Current/Future 

Medium: Surface Soil 

Exposure Medium: Surface Soil 

Exposure Point: S~e 10 Surface Soil 

Receptor Population: Industrial Worker 

Receota< """: Adult 

Parameter Parameter Definition 

Code 

cs Chemical Concentration in Soil 

IR-S Ingestion Rate of Soil 

EF Exposure Frequency 

ED Exposure Duration 

CF3 Conversion Factor 3 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

cs Chemical Concentration in Soil 

SA Skin Surface Area Available for Contact 

SSAF Soil to Skin Adherence Factor 

NOE Nurrt>er of Events 

DABS Dermal Absorption Factor Solids 

CF3 Conversion Factor 3 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

TABLE4.1 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

Site 10 Allegany Banistics Laboratory 

Units RME RME CT 

Value Rationale/ Value 
Reference 

mg/kg see Table-- see Table-

mg/day 100 EPA, 1991 50 

days/year 250 EPA, 1991 219 

years 25 EPA, 1991 6.6 

kg/mg 0.000001 -- 0.000001 

kg 70 EPA, 1991 70 

days 25,550 EPA, 1989 25,550 

days 9,125 EPA, 1989 2,409 

mg/kg see Table- see Table-

cm' 5,300 EPA, 1997, (1) 2,000 

mgfcni2-event 0.16 EPA, 1997, (2) 0.16 

events/day 1 [3) 1 

- chem specific EPA, 1995 chem specific 

kg/mg 0.000001 -- 0.000001 

days/year 250 EPA, 1991 219 

yaars 25 EPA, 1991 6.6 

kg 70 EPA, 1991 70 

days 25,550 EPA, 1989 25,550 

days 9,125 EPA, 1989 2,409 

This exposure scenario is also applicable to Industrial work.er exposure to surface soil at Sties 3 and 10. 

(1) RME SA tncludes head, hands, forearms, and lower legs. CT surface area Includes head and hands. 

(2) SSAF is based on the average of maximum adherence fador for utility workers no.1 and 2. Calculations are presented In Table 4.1.A. 

(3) Professional judgement assuming 1 event/day. 

Sources: 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPA/540/1-69/002. 

CT Intake Equation/ 

Rationale/ Model Name 
Reference 

-- Chronic Daily Intake (COi) (mg/kg-day) = 
EPA, 1993 CS x IR-S x EF x ED x CF3 x 1/BWx 1/AT 

EPA, 1993 

EPA, 1997 

--
EPA, 1991 

EPA, 1989 

EPA, 1997 

-- COi (mg/kg-day) = 
EPA, 1997, [1] CS x SAx SSAF x NOE x DABS x CF3 x EF x 

EPA, 1997, (2) ED x 1/BW x 1/AT 

[3] 

EPA, 1995 

--
EPA, 1993 

EPA, 1997 

EPA, 1991 

EPA, 1989 

EPA, 1997 

EPA, 1991: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure FaclO<S. Interim Final. OSWER Directive 9285.6-03. 

EPA, 1992: Dermal Exposure Assessment: Principals and AppUcations. ORD. EPA/600/8-91/0118. 

EPA, 1993: Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

EPA, 1995: Assessing Dermal Exposure fra<n Soil. EPA Region Ill. EPA/903-K-95-003. 

EPA, 1997: Exposure FaclO<S Handbook. EPA/600/P-95/002Fa. 

DABS: Based on Region Ill Tec:hntcal Guidance "Assessing Dermal Exposure from Soil, December 1995", for constttuents not Hsted used volatUe organics value of 20%, semi·volatile organics value of 10%, 

and lnorganics value of 1%. 

Workbook: copy ofTab4_Slte10_ABL.xls 
Worksheet: t4.1 1212112003 



Table4.1.A 

Calculation of Soil to Skin Adherence Factor 
Site 10 Allegany Balistics Laboratory 

Body Part 50th'7o Total :>A (cm-) Adherence Factor 
(cm'/s) Average 50th% per Body Part (mg/cm') 

Total SA 
Combined Male 

Male Female &Female Average Utlllty Workers No.1 and 2 

Head 1300 1110 1205 0.3 

Hands 990 817 903.5 0.295 

Forearms 1310 1035 1172.5 0.25 

Lower Legs 2560 2180 2370 N/A 
Total 5651 

Assumed forearm-to-arm ratio is 0.45 to account for only mean surface area of arms available for females. EFH Table~
Assumed face-to-head ratio is 3 to account for only mean adherence factor of face available. EFH Table 6-12 

filename: copy of Tab4_Site10_ABL.xls 
worksheet: t4.1.A Page 1of1 

Adherence Factor • SA 

361.5 

266.5325 

293.125 

N/A 
921 

Soll to Skin Adherence Factor 

(SSAF) 

(mg-cm2/event) 

0.16 

12/21/2003 
3:36 PM 



TABLE4.2 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

Srte 1 O Allegany Ballistics Laboratory 

i=xposure Rouh Parameter Parameter Definition Units RME 

Code Value 

Ingestion cs Chemical Concentration in Soil mg/kg see Table --

IR-S Ingestion Rate of Soil mg/day 100 

EF Exposwe Frequency days/year 52 

ED Exposwe Duration years 9 

CF3 Conversion Facior 3 kg/mg 0.000001 

BW Body Weight kg 51 

AT-C Averaging Tine (Cancer) day. 25,550 

AT-N Averaaing Time (Non-Cancer) d•Yll 3,285 

Denna I 
Absorption cs Chemical Concentration in Soil mg/kg see Table--

SA Skin Surface Area Available for Contact an' 4,600 

SSAF Soil to Skin Adherence Factor mg/an2-event 0.16 

NOE Number of Events events/day 1 

DABS Dermal Absorption Factor Solids - chem specific 

CF3 Conversion Factor 3 kg/mg 0.000001 

EF Exposll'e Frequency days/year 52 

ED Exposure Duration years 9 

BW Body Weight kg 51 

AT-C Averaging Time (Cancer) day. 25,550 

AT-N Averaging Time (Non.Cancer) day. 3,285 

This exposure scenario ls atso applicable to b'espasser/visitor exposure to surface soil at Sites 3 and 10. 

(1) Professional Judgement assuming 3 days per week for4 warm weather months per year. 

(2) Professional Judgement assuming adolescents Iran 9 to 18 years ol age. 

(3) Body weight Is average of the mean values for boys and girts for the ages 9 through 18. 

RME CT 

Rationale/ Value 

Reference 

see Table--

EPA, 1991 50 

(1) 52 

(2) 9 

-- 0.000001 

EPA, 1997,(3) 51 

EPA, 1969 25,550 

EPA, 1969 3,285 

see Tebkt-

EPA. 1997, (4) 3,700 

EPA, 1997, (5) 0.16 

(6) 1 

EPA, 1995 chem specific 

-- 0.000001 

(1) 52 

(2) 9 

EPA, 1997,(3) 51 

EPA, 1989 25,550 

EPA, 1969 3,285 

CT 

Rationale/ 
Reference 

EPA, 1993 

(1) 

(2) 

--
EPA, 1997,(3) 

EPA, 1989 

EPA, 1989 

EPA. 1997, (4) 

EPA, 1997, (5) 

)6) 

EPA. 1995 

--
(1) 

(2) 

EPA, 1997.(3) 

EPA, 1989 

EPA, 1989 

(4) Surface area is 25% of total surface area for 12-15 year ok:I male. 95th percentile for total surface area is 1.85 m 2
, 50th p8f'C9nllle tor total s...tace area is 1.49 m 2. 

(5) SOil to skin adherence factor Is based on maximum adherence factor for soccer No.1, calculations presented in Tabfe 4.2.A. 

(6) Professk>nal judgement assuming 1 event/day. 

Sources: 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPA/540/1-891002. 

Intake Equation/ 

Model Name 

Chronic Dally Intake (CD!) (mg/kg-day)= 

CS>< IR-S x EF x ED x CF3 x 1/BW x 1/AT 

CDI (mg/kg-day)= 

CSx SAx SSAF xNOE x DABS x CF3 x EF x 

ED x 11BW x 1/AT 

EPA, 1991: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual - Supplemental Guidance, Slandan:I Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03. 

EPA, 1992: Denna! Exposure Assessment: Principals and Applications. ORD. EPA/600/8-91/0118. 

EPA, 1993·. Supeffund's Standard Default Expost.re Factaa for the Central Tendency and Reasonable Maximi.m Expaswe. 

EPA, 1995: Asoessing Denna! Exposure from Soil. EPA Region Ill. EPA/903-K-95-003. 

EPA, 1997: Exposure Factors Handbook. EPAf600/P-951002Fa. 

DABS: Based on Regton Ill Technk:al Guidance •Assessing Dermal Exposure from Soil, December 1995•, for coostltuents not ltsted used volaUle organics value of 20%, semi-volatite organics valued 10%, 

and lnorganics vakle of 1%. 

Workbook: copy of Tab4_Site10_ABL.xls 
Worksheet: t4.2 1212112003 



Table4.2.A 
Calculation of Soil to Skin Adherence Factor 

Site 10 Allegany Balistics Laboratory 

501h% Total SA (cm') 
Average 50th% Total SA 

Combined Mala & Mean Percentage of Total SA 
Age Male Female Female Head 

<1 6030 5790 5910 18.2 
1<2 6030 5790 5910 16.5 
2<3 6030 5790 5910 14.2 
3<4 6640 6490 6565 13.6 
4<5 7310 7060 7185 13.8 
5<6 7930 7790 7860 13.8 
6<7 8660 8430 8545 13.1 
7<8 9360 9170 9265 13.1 
8<9 10000 10000 10000 13.1 
9<10 10700 10600 10650 12.0 
10<11 11800 11700 11750 12.0 
11<12 12300 13000 12650 12.0 
12<13 13400 14000 13700 8.74 
13<14 14700 14800 14750 9.97 
14<15 16100 15500 15800 9.97 
15<16 17000 15700 16350 9.97 
16<17 17600 16000 16800 7.96 
17<18 18000 16300 17150 7.58 

Average of Ag" 1-18 12.20 

Assumed forearm-to-arm ratio is 0.45 to account for only mean surface area of arms available. EFH Table &a. 
Assumed lower leg-~eg ratio is 0.40 to account for only mean surface area of legs available. EFH Table 6-8. 

Hands 

5.30 
5.68 
5.30 

6.07 
5.7 
5.7 

4.71 
4.71 
4.71 
5.30 
5.30 
5.30 
5.39 
5.11 
5.11 
5.11 
5.68 
5.13 
5.311 

filename: copy of Tab4_Site10_ABL.xls 
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Forearms 
6.17 
5.85 
5.31 

6.48 
6.30 
6.30 
5.90 
5.90 
5.90 
5.54 
5.54 
5.54 
6.17 
5.45 
5.45 
5.45 
5.90 
7.88 
5.94 

Total SA of Body Parta 

Lower legs (cm2) 

8.24 2240 

9.24 2203 
9.28 2015 
10.72 2421 
11.12 2653 
11.12 2902 
10.84 2952 
10.84 3201 
10.84 3455 
11.48 3655 
11.48 4032 
11.48 4341 
12.20 4452 
12.80 4915 
12.80 5265 
12.80 5449 
13.44 5540 
12.32 5643 
11.28 

Adherence Factor per Be 

SoccerNo.1 
Heed I Hands I Forearm 

0.036 I 0.11 I 0.00495 
I 
I 

12/21/2003 
3:36 PM 



Exposure Route 

Inhalation 

Scenario Timeframe: CurrenUFuture 

Medium: Surface Soil 

Exposure Medium: Air 

Exposure Point: Airborne Particulates from Site 10 Surface Soil 

Receptor Population: Industrial Worker 

Receotor Aae: Adult 

Parameter Parameter Definition 

Code 

cs Chemical Concentration in Soil 

CA Chemical Concentration in Air 

PEF Particulate Emissions Factor 

IN Inhalation Rate 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

TABLE4.3 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

Site 10 Allegany Ballistics Laboratory 

Units RME RME 

Value Rationale/ 
Reference 

mg/kg see Table 3 see Table 3 

mg/m3 
calc EPA, 1996 

m3/kg site specific EPA, 1996 

m3/hour 1.5 EPA, 1997 [2) 

hr/day 8 (1) 

days/year 250 EPA,1991 

years 25 EPA, 1991 

kg 70 EPA, 1991 

days 25,550 EPA, 1989 

days 9,125 EPA, 1989 

This exposure scenario is also applicable to Industrial worker exposure to airborne particulates released from surface soil at Sites 3 and 10. 

(1) Professional Judgement based on maintenance activities that would occur 8 hrs per day. 

CT CT 

Value Rationale/ 
Reference 

see Table 3 see Table 3 

calc EPA, 1996 

site specific EPA, 1996 

0.6 EPA, 1997 [2) 

8 (1) 

219 EPA, 1993 

6.6 EPA, 1997 

70 EPA, 1991 

25,550 EPA, 1989 

2409 EPA, 1989 

[2) RME is the Inhalation rate of outdoor workers with moderate activities. CT is the average of long-term inhalation rate far the adult female and male, Table 5-23, EFH 1997. 

Sources: 

EPA, 1989: Risk Assessment Guidance far Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPA/540/1-89/002. 

Intake Equation/ 

Model Name 

Chronic Daily Intake (COi) (mg/kg-day) = 

CA x IN x ET x EF x ED x 1/BW x 1/AT 

CA (mg/m3
) = CS (1/PEF) 

EPA, 1991: Risk Assessment Guidance far Superfund. Vol.1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03. 

EPA, 1993: Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

EPA, 1996: Soil Screening Guidance: User's Guide. OSWER. EPA/540/R-96/018. 

Workbook: copy of Tab4_Site1 O_ABL.xls 
Worksheet: t4.3 1212112003 



'°xposure RoutE 

Inhalation 

Scenario Timeframe: CurrenUFuture 

Medium: Surface Soil 

Exposure Medium: Air 

Exposure Point: Airborne Particulates from Site 10 Surface Soil 

Receptor Population: TrespasserNisitor 

Receotor Aae: Adolescents 

Parameter Parameter Definition 

Code 

cs Chemical Concentration in Soil 

CA Chemical Concentration in Air 

PEF Particulate Emissions Factor 

IN Inhalation Rate 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

TABLE 4.4 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

Site 10 Allegany Ballistics Laboratory 

Units RME RME 

Value Rationale/ 
Reference 

mg/kg see Table 3 see Table 3 

mg/m3 
calc EPA, 1996 

m3/kg site specific EPA, 1996 

m3/hour 0.833 [5] 

hr/day 1.8 (1) 

days/year 48 (2) 

years 9 (3) 

kg 51 EPA, 1997,(4) 

days 25,550 EPA, 1989 

days 3,285 EPA, 1989 

This exposure scenario is also applicable to trespasser/visitor exposure to airborne particulates released from surface soil at Sites 3 and 10. 

(1) Professional Judgement assuming trespasser would spend a maximum of 1.8 hours at the site. 

(2) Professional Judgement assuming 3 days per week for 4 warm weather months per year. 

(3) Professional Judgement assuming adolescents from 9 to 18 years of age. 

(4) Body weight is average of the mean values for boys and girls for the ages 9 through 18. 

CT CT 

Value Rationale/ 
Reference 

see Table 3 see Table 3 

calc EPA, 1996 

site specific EPA, 1996 

0.542 EPA, 1997, [5] 

1.8 (1) 

48 (2) 

9 (3) 

51 EPA, 1997,(4) 

25,550 EPA, 1989 

3,285 EPA, 1989 

[5] RME inhlation rate from EPA Region Ill RBC Table, May, 2001, CT is the average of Long-term exposure of male and female ages 9-18, Table 5-23, EFH 1997. 

Sources: 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPA/540/1-89/002. 

Intake Equation/ 

Model Name 

Chronic Daily Intake (COi) (mg/kg-day) = 

CA x IN x ET x EF x ED x 1/BW x 1/AT 

CA (mg/m3
) =CS (1/PEF) 

EPA, 1991: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03. 

EPA, 1993: Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

EPA, 1996: Soil Screening Guidance: User's Guide. OSWER. EPA/540/R-96/018. 

EPA, 1997: Exposure Factors Handbook. EPA/600/P-95/002Fa. 

Workbook: copy of Tab4_Site10_ABL.xls 
Worksheet: t4.4 12121/2003 



Exposure Route 

Inhalation 

!Scenario Timeframe: CurrenUFuture 

Medium: Surface Soil 

Exposure Medium: Air 

Exposure Point: Volatile Emissions from Site 10 Surface Soil 

Receptor Population: Industrial Wor1<er 

Receotor Aoe: Adult 

Parameter Parameter Definition 

Code 

cs Chemical Concentration in Soil 

CA Chemical Concentration in Air 

VF Volatilization Factor for volatile constituents 

IN Inhalation Rate 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

TABLE4.5 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

Site 1 O Allegany Ballistics Laboratory 

Units RME RME 

Value Rationale/ 
Reference 

mg/kg see Table 3 see Table 3 

mg/m3 
calc EPA. 1996 

m3/kg calc EPA. 1996 

m3/hour 1.5 EPA, 1997 [2) 

hr/day 8 (1) 

days/year 250 EPA,1991 

years 25 EPA, 1991 

kg 70 EPA, 1991 

days 25,550 EPA. 1989 

days 9,125 EPA. 1989 

This exposure scenario is also applicable to Industrial wor1<er exposure to volatile emissions from surface soil at Sites 3 and 10. 

(1) Professional Judgement based on maintenance activ~ies that would occur 8 hrs per day. 

CT CT 

Value Rationale/ 
Reference 

see Table 3 see Table 3 

calc EPA, 1996 

calc EPA, 1996 

0.6 EPA, 1997 (2) 

8 (1) 

219 EPA, 1993 

6.6 EPA, 1997 

70 EPA. 1gg1 

25,550 EPA, 1989 

2409 EPA, 1989 

(2) RME is the Inhalation rate of outdoor wor1<ers with moderate activities. CT is the average of long-term inhalation rate for the adult female and male, Table 5-23, EFH 1997. 

Sources: 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPA/540/1-89/002. 

Intake Equation/ 

Model Name 

Chronic Daily Intake (COi) (mg/kg-day) = 

CA x IN x ET x EF x ED x 1/BW x 1/AT 

CA (mg/m'J = CS (1NF) 

EPA. 1991: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03. 

EPA. 1993: Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

EPA, 1996: Soil Screening Guidance: User's Guide. OSWER. EPA/540/R-96/018. 

Wor1<book: copy of Tab4_Site10_ABL.xls 
Worksheet: t4.5 12/21/2003 



:::xposure RoutE 

Inhalation 

Scenario Timeframe: Current/Future 

Medium: Surface Soil 

Exposure Medium: Air 

Exposure Point: Volatile Emissions from Site 10 Surface Soil 

Receptor Population: TrespasserNisitor 

Receotor Aae: Adolescents 

Parameter Parameter Definition 

Code 

cs Chemical Concentration in Soil 

CA Chemical Concentration in Air 

VF Volatilization Factor for volatile constituents 

IN Inhalation Rate 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

TABLE4.6 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

Site 10 Allegany Ballistics Laboratory 

Units RME RME 

Value Rationale/ 
Reference 

mg/kg see Table 3 see Table 3 

mg/m3 
calc EPA, 1996 

ml/kg calc EPA, 1996 

m3/hour 0.833 (5) 

hr/day 1.8 (1) 

days/year 48 (2) 

years 9 (3) 

kg 51 EPA, 1997,(4) 

days 25,550 EPA, 1989 

days 3,285 EPA, 1989 

This exposure scenario is also applicable to trespasser/vis~or exposure to volatile emissions from surface soil at Sites 3 and 10. 

(1) Professional Judgement assuming trespasser would spend a maximum of 1.8 hours at the site. 

(2) Professional Judgement assuming 3 days per week for 4 warm weather months per year. 

(3) Professional Judgement assuming adolescents from 9 to 18 years of age. 

(4) Body weight is average of the mean values for boys and girls for the ages 9 through 18. 

CT CT 

Value Rationale/ 
Reference 

see Table 3 see Table 3 

calc EPA, 1996 

calc EPA, 1996 

0.542 EPA, 1997, (5) 

1.8 (1) 

48 (2) 

9 (3) 

51 EPA, 1997,(4) 

25,550 EPA, 1989 

3,285 EPA, 1989 

(5) RME inhlation rate from EPA Region Ill RBC Table, May, 2001, CT is the average of Long-term exposure of male and female ages 9-18, Table 5-23, EFH 1997. 

Sources: 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPA/540/1-89/002. 

Intake Equation/ 

Model Name 

Chronic Daily Intake (COi) (mg/kg-day) = 

CA x IN x ET x EF x ED x 1/BW x 1/AT 

CA (mg/m3
) =CS (1NF) 

EPA, 1991: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03. 

EPA, 1993: Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

EPA, 1996: Soil Screening Guidance: User's Guide. OSWER. EPA/540/R-96/018. 

EPA, 1997: Exposure Factors Handbook. EPA/600/P-95/002Fa. 

Workbook: copy of Tab4_Site10_ABL.xls 
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TABLE4.7 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

Site 10 Allegany Ballistics Laboratory 

Exposure Rout< 

Ingestion 

Dermal 
Absorption 

Scenario Timeframe: Future 

Medium: Soil" 

Exposure Medium: Soil* 

Exposure Point Site 10 Soil 

Receptor Population: Resident 

Receotor Aoe: Adult 

Parameter Parameter Definition 

Code 

cs Chemical Concentration in Soil 

IR-S Ingestion Rate of Soil 

EF Exposure Frequency 

ED Exposure Duration 

CF3 Conversion Factor 3 

BW Body Weight 

AT·C Averaging Time (Cancer) 

AT-N Averaging Time {Non-Cancer) 

cs Chemical Concentration in Soil 

SA Skin Surface Area Available for Contact 

SSAF Soil to Skin Adherence Factor 

NOE Number of Events 

DABS Dermal Absorption Factor Solids 

CF3 Conversion Factor 3 

EF Exposure frequency 

ED Exposure Duration 

BW Body Weight 

AT·C Averaging Time (Cancer) 

AT·N Averaging nme (Non.Cancer) 

Units 

mg/kg 

mg/day 

days/year 

years 

kg/mg 

kg 

days 

days 

mg/kg 

cm' 

mg/mt -event 

events/day 

-
kg/mg 

days/year 

years 

kg 

days 

days 

This exposure scenario Is also applicable to residents exposure to soil at Sites 3 and 10. 
• Surface and subsurface soil 

RME RME CT 

Value Rational el Value 
Reference 

see Table-- seeTabie-

100 EPA, 1991 50 

350 EPA, 1991 234 

24 EPA, 1991 9 

0.000001 .. 0.000001 

70 EPA. 1991 70 

25,550 EPA, 1989 25,550 

8,760 EPA, 1989 3,285 

see Table- see Table--

6,600 EPA, 1997, (1) 5,700 

0.05 EPA, 1997, (2) 0.05 

1 [3] 1 

chem specific EPA, 1995 chem specific 

0.000001 .. 0.000001 

350 EPA, 1991 234 

24 EPA, 1991 9 

70 EPA, 1991 70 

25,550 EPA, 1989 25,550 

8,760 EPA, 1989 3,285 

( 1) Surface area based on resident wearing shorts, short sleeve shirt, and shoes. RME value Is 95th percentile and CT value is 50th percentile. 
(2) Soll to skin adherence factor is based on maximum adherence factor for gardeners no. 2. Calculations are presented in Table 4.7.A. 

(3) Professional judgement assuming 1 event/day. 

Sources: 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. DERR. EPA/540/1-89/002. 

CT Intake Equation/ 
Rationale/ Model Name 
Reference 

·- Chronic Daily Intake (COi) (mg/kg-day) = 

EPA, 1993 CS x IR-S x EF x ED x CF3 x 1/BW x 1/AT 

EPA, 1993 

EPA, 1993 

.. 

EPA, 1991 

EPA, 1989 

EPA, 1989 

.. COi (mg/kg-day) = 

EPA, 1997, (1) CS x SAx SSAF x NOE x DABS x CF3 x EF x 

EPA, 1997, (2) ED x 1/BW x 1/AT 

[3] 

EPA.1995 

.. 

EPA, 1993 

EPA, 1993 

EPA, 1991 

EPA, 1989 

EPA, 1989 

EPA, 1991: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual· Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9265.6--03. 

EPA, 1992: Denna! Exposure Assessment: Principals and Applications. ORO. EPA/600/8-91/011B. 

EPA, 1993: Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

EPA, 1995: Assessing Dermal Exposure from Soil. EPA Region Ill. EPA/903-K-95-003. 

EPA, 1997: Exposure Factora Handbook. EPA/600/P-95/002Fa. 

DABS: Based on Region Ill Technical Guidance "Assessing Dermal Exposure from Soll, December 1995", for constituents not listed used volatile organics value of 20%, semi-volatile organics value of 10%, 

and lnorganics value of 1%. 
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Table4.7.A 

Calculation of Soil to Skin Adherence Factor 
Site 10 Allegany Balistics Laboratory 

Body Part 50th% Total SA (cm·) 
Average 50th% Adherence Factor 

(cm'/s) 
Total SA 

per Body Part (mg/cm') 

Combined Male 
Male Female & Female Gardener No.2 

Head 1300 1110 1205 0.047 

Hands 990 817 903.5 0.18 

Forearms 1310 1035 1172.5 0.054 

Lower Legs 2560 2180 2370 0.022 

Total 5651 

Assumed forearm-to-arm ratio is 0.45 to account for only mean surface area of arms available for females. EFH Table 64. 
Assumed face-to-head ratio is 3 to account for only mean adherence factor of face available. EFH Table 6-12 

filename: copy of Tab4_Site1 O_ABL.xls 
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Adherence Factor • SA 

56.635 

162.63 

63.315 

N/A 
283 

Soil to Skin Adherence Factor 
(SSAF) 

(mg-cm2/event) 

0.05 
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Exposure Route 

Ingestion 

Denna I 
Absorption 

Scenario Timeframe: Future 

Medium: Soil* 

Expasure Medium: Soil* 

Exposure Point: Site 10 Soil 

Receptor Population: Resident 

Receotor Aoe: Child 

Parameter Parameter Definition 

Code 

cs Chemical Concentration in SoH 

IR-S Ingestion Rate of Soil 

EF Exposure Frequency 

ED Exposure Duration 

CF3 Conversion Factor 3 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

cs Chemical Concentration in Soil 

SA Skin Surface Area Available for Contad 

SSAF Soil to Skin Adherence Fedor 

NOE Number of Events 

DABS Dermal Absorption Fador Solids 

CF3 Conversion Factor 3 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

TABLE4.8 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

Site 10 Allegany Ballistics Laboratory 

Units RME RME CT 

Value Rationale! Value 
Reference 

mg/kg see Tabla- see Table-

mg/day 200 EPA, 1991 100 

days/year 350 EPA, 1991 234 

years 6 EPA, 1991 2 

kg/mg 0.000001 -- 0.000001 

kg 16.6 EPA, 1997, (4) 16.6 

days 25,550 EPA, 1989 25,550 

days 2,190 EPA, 1989 2,190 

mg/kg see Table- see Table-

cm' 3,400 EPA, 1997, (1) 2,900 

mglan2-event 0.13 EPA, 1997, (2) 0.13 

events/day 1 (3( 1 

- diem specific EPA, 1995 chem specific 

kg/mg 0.000001 -- 0.000001 

days/year 350 EPA, 1991 234 

years 6 EPA, 1991 2 

kg 16.6 EPA, 1997, (4) 16.6 

days 25,550 EPA, 1989 25,550 

days 2,190 EPA. 1989 2,190 

This exposure scenario is also applicable to residents exposure to soll at Sites 3 and 10. 
• Surface and subsurface soil 
(1) Surface area based on resident wearing shorts and short sleever shirt. RME value is 95th percentile and CT value Is 50th percentile. 

CT 

Rationale/ 
Reference 

EPA, 1993 

EPA, 1993 

EPA, 1993 

--
EPA, 1997, (4) 

EPA, 1989 

EPA, 1989 

EPA, 1997, (1) 

EPA, 1997, (2) 

(3) 

EPA, 1995 

--
EPA, 1993 

EPA, 1993 

EPA, 1997, (4) 

EPA, 1989 

EPA, 1989 

(2) Soil to skin adherence factor is the average olthe maximum adherence factor for daycare kids no. 1e, 1b, 2 end 3 . Calculations ere presen1ed In Table 4.8.A. 

(3) Professional judgement assuming 1 event/day. 

(4) RME and CT body wetght is the average of mean body weight of children ages 1 through 6, Table 7-3, EFH 1997. 

Sources: 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPA1540/1-89/002. 

Intake Equation/ 
Model Name 

Chronic Daily Intake (COi) (mg~ay) = 

CS x IR-S x EF x ED x CF3 x 1/BW x 1/AT 

CDl(~ay)= 

CS x SAx SSAF x NOE x DABS x CF3 x EF x 

ED x 1/BW x 1/AT 

EPA, 1991: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Expasure Fadors. Interim Final. OSWER Diredive 9285.6-03. 

EPA, 1992: Dermal Exposure Assessment: Principals end Applications. ORD. EPA/600/8-91 /011 B. 

EPA, 1993: Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

EPA, 1995: Assessing Dennal Exposure from Soll. EPA Region Ill. EPA/903-K-95--003. 

EPA, 1997: Exposure Factoro Handbook. EPA/600/P-95/002Fa. 

DABS: Based on Region Ill Technk:al Guidance ·Assessing Oennel Exposure from Soil, December 1995·, for oonstituents not listed used volatile organics value of 20%, semi-volatile organics value of 10%, 

and lnorganics value of 1 %. 

Workbook: oopy of Tab4_Srte10_ABL.xls 
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Table4.8.A 

Calculation of Soil to Skin Adherence Factor 
Site 10, Allegany Bali sties Laboratory 

50th% Total SA (cm2
) 

Average 50th% Total SA 
Combined Male & Mean Percentage of Total SA 

Age Male Female Female Head 

<1 6030 5790 5910 18.2 

1<2 6030 5790 5910 16.5 
2<3 6030 5790 5910 14.2 

3<4 6640 6490 6565 13.6 
4<5 7310 7060 7185 13.8 

5<6 7930 7790 7860 13.8 

6<7 8660 8430 8545 13.1 
7<8 9360 9170 9265 13.1 

8<9 10000 10000 10000 13.1 

9<10 10700 10600 10650 12.0 

10<11 11800 11700 11750 12.0 

11<12 12300 13000 12650 12.0 

12<13 13400 14000 13700 8.74 

13<14 14700 14800 14750 9.97 

14<15 16100 15500 15800 9.97 

15<16 17000 15700 16350 9.97 

16<17 17600 16000 16800 7.96 

17<18 18000 16300 17150 7.58 
Average of Ages 1·18 12.20 

Assumed forearm-to-arm ratio is 0.45 to account for only mean surface area of arms available. EFH Table 6-8. 
Assumed lower leg-to-leg ratio is 0.40 to account for only mean surface area of legs available. EFH Table 6-8. 

Hands 
5.30 

5.68 
5.30 

6.07 
5.7 
5.7 

4.71 

4.71 
4.71 

5.30 
5.30 

5.30 
5.39 

5.11 

5.11 

5.11 

5.68 
5.13 
5.30 

filename: copy of Tab4_Site1 O_ABL.xls 
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Forearms 
6.17 

5.85 
5.31 

6.48 
6.30 
6.30 

5.90 

5.90 

5.90 
5.54 

5.54 

5.54 
6.17 

5.45 

5.45 

5.45 

5.90 
7.88 
5.94 

Total SA of Body Parts 

Lower Lags (cm2) 

8.24 2240 

9.24 2203 
9.28 2015 

10.72 2421 

11.12 2653 
11.12 2902 

10.84 2952 

10.84 3201 

10.84 3455 

11.48 3655 

11.48 4032 

11.48 4341 

12.20 4452 

12.80 4915 

12.80 5265 

12.80 5449 

13.44 5540 

12.32 5643 
11.28 

Adherence Factor per Be 

Average of Daycare Kids No 
Head I Hands I Forearm 
N/A I 0.09 I 0.023 

I 
I 
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Exposure RoutE 

Ingestion 

Dermal 
Absorption 

Scenario Timeframe: Future 

Medium: Soil' 

Exposure Medium: Soil• 

Exposure Point: Sile 10 Soil 

Receptor Population: Resident 

Receotor Aoe: Child/Adult 

Parameter Parameter Definition 

Code 

cs Chemical Concentration in Soil 

IR-5-A Ingestion Rate of Soil, Adult 

IR-5-C Ingestion Rate of Soil, Child 

IR-S-Adj Ingestion Rate of Soil, Age-adjusted 

EF Exposure Frequency 

ED-A Exposure Duration. Adult 

ED-C Exposure Duration, Child 

CF3 Conversion Factor 3 

BW-A Body Weight , Adult 

BW-C Body Weight. Child 

AT-C Averaging Time (Cancer) 

cs Chemical Concentration in Soil 

SA-A Skin Surface Area Available for Contact, Adult 

SA-C Skin Surface Area Available for Contact, Child 

SSAF-A Soil to Skin Adherence Factor 

SSAF-C Soil lo Skin Adherence Factor 

DA-Adj Dermal Absorption, Age-adjusted 

DABS Dermal Absorption Factor Solids 

CF3 Conversion Factor 3 

EF Exposure Frequency 

ED-A Exposure Duration, Adult 

ED-C Exposure Duration, Child 

BW-A Body Weight , Adult 

BW-C Body Weight, Child 

AT-C Averaging Time (Cancer) 

TABLE 4.9 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

Site 10 Allegany Ballistics Laboratory 

Units RME RME CT 

Value Rationale/ Value 
Reference 

mg/kg see Table 3 see Table 3 see Table 3 

mg/day 100 EPA, 1991 50 

mg/day 200 EPA, 1991 100 

mg-year/kg-day 106.57 calculated 18.48 

days/year 350 EPA, 1991 234 

years 24 EPA, 1991 9 

years 6 EPA, 1991 2 

kg/mg 0.000001 -- 0.000001 

kg 70 EPA, 1991 70 

kg 16.6 EPA, 1997 16.6 

days 25,550 EPA, 1989 25,550 

mg/kg see Table 3 see Table 3 see Table 3 

cm2 
6,600 EPA, 1997a 5,700 

cm' 3,400 EPA, 1997b 2,900 

mg/cm2-day 0.05 EPA, 1997 0.05 

mg/cm2-day 0.13 EPA, 1997a 0.13 

mg-year/kg-day 272.9 calculated 82.06 

- chem specific EPA, 1995 chem specific 

kg/mg 0.000001 -- 0.000001 

days/year 350 EPA, 1991 234 

years 24 EPA, 1991 9 

years 6 EPA, 1991 2 

kg 70 EPA, 1991 70 

kg 16.6 EPA, 1997 16.6 

days 25,550 EPA, 1989 25,550 

This exposure scenario is also applicable to residents exposure to soil at Sites 3 and 10. 

Workbook: copy of Tab4_Site10_ABL.xls 
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CT Intake Equation/ 
Rationale/ Model Name 
Reference 

see Table 3 Chronic Dally Intake (COi) (mg/kg-day) = 
EPA, 1993 CS x IR-S-Adj x EF x CF3 x 1/AT 

EPA, 1993 

calculated IR-5-Adj (mg-year/kd-day) = 
EPA, 1993 (ED-C x IR-5-C I BW-C) + (ED-A x IR-5-A I BW-A) 

EPA, 1993 

EPA, 1993 

--
EPA, 1991 

EPA, 1997 

EPA, 1989 

see Table 3 COi (mg/kg-day) = 
EPA, 1997a CS x DA-Adj x DABS x CF3 x EF x 1/AT 

EPA, 1997b. 

EPA, 1997 DA-Adj (mg-year/kd-day) = 
EPA, 1997a [(ED-C x SA-C x SSAF-C I BW-C) + 

calculated (ED-Ax SA-Ax SSAF-A I BW-A)] 

EPA, 1995 

--
EPA, 1993 

EPA, 1993 

EPA, 1993 

EPA, 1991 

EPA, 1997 

EPA, 1989 

12/21/2003 



Scenario Timeframe: Future 

Medium: Soil• 

Exposure Medium: Soil• 

Exposure Point: Site 10 Soil 

Receptor Population: Resident 

Receotor Aae: Child/Adult 
• Surface and subsurface soil 

Sources: 

TABLE 4.9 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

Site 10 Allegany Ballistics Laboratory 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPA/540/1-89/002. 

EPA, 1991: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03. 

EPA, 1992: Dermal Exposure Assessment: Principals and Applications. ORD. EPA/600/6-91/011B. 

EPA, 1993: Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

EPA, 1995: Assessing Dermal Exposure from Soil. EPA Region Ill. EPA/903-K-95-003. 

EPA, 1997a: Exposure Factors Handbook. EPA/600/P-95/002Fa. 

EPA, 1997b: Risk Assessment Guidance for Superfund. Vol.1: Supplemental guidance, Dermal Risk Assessment Guidance. Interim Guidance. NCEA-W--0364. 

DABS: Based on Region Ill Technical Guidance •Assessing Dermal Exposure from Soil, December 1995", for constituents not listed used volatile organics value of 20%, semi-vo1atile organics value of 10%, 

and lnorganics value of 1 %. 

Workbook: copy of Tab4_Site1 O_ABL.xls 
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TABLE 4.10 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

Site 10 Allegany Ballistics Laboratory 

pP<>sure Rout< 

Ingestion 

Dermal 
Absorption 

Scenario Timeframe: Future 

Medium: Soil" 

Exposure Medium: Soil• 

Exposure Point: Site 1 O Soil 

Receptor Population: Construction Worker 

Receotor Aae: Adult 

Parameter Parameter Definition 
Code 

cs Chemical Concentration in Soil 

IR-S Ingestion Rate of Soil 

EF Exposure Frequency 

ED Exposure Duration 

ET Exposure Time 

CF3 Conversion Factor 3 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

cs Chemical Concentration in Soil 

SA Skin Surface Area Available for Contact 

SSAF Soil to Skin Adherence Factor 

NOE Number of Events 

DABS Dermal Absorption Factor Solids 

CF3 Conversion Factor 3 

EF Exposure Frequency 

ED Exposure Duration 

ET Exposure Time 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Units RME 

Value 

mg/kg see Table --

mg/day 480 

days/year 250 

days 365 

hrs/day 8 

kg/mg 0.000001 

kg 70 

days 25,550 

days 365 

mg/kg see Table --

cm' 5,300 

mg/cm2 -event 0.06 

events/day 1 

- chem specific 

kg/mg 0.000001 

days/year 250 

days 365 

hrs/day 8 

kg 70 

days 25,550 

days 365 

This exposure scenario is also applicable to construction worker exposure to soil at Sites 3 and 10. 
• Surface and subsurface soil 
(1) RME SA indudes head, hands, forearms, and lower legs. CT surface area Includes head and hands. 

RME CT 
Rationale/ Value 
Reference 

see Table--

EPA, 1991 480 

EPA, 1991 219 

EPA, 1991 365 

[3] 8 

-- 0.000001 

EPA, 1991 70 

EPA, 1989 25,550 

EPA, 1989 365 

see Table--

EPA, 1992, (1) 2,000 

EPA, 1997, (2) 0.06 

(4] 1 

EPA, 1995 chem specific 

-- 0.000001 

EPA, 1991 219 

EPA, 1991 365 

[3] 8 

EPA, 1991 70 

EPA, 1989 25,550 

EPA, 1989 365 

(2) Soil to skin adherence fador is based on maximum adherence factor for construction workers. Calculations presented in Table 4.10.A. 
(3) Professional judgement assuming 8 hrs per day exposure. 
(4) Professional judgement assuming 1 event/day. 
Sources: 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPA/540/1-89/002. 

CT Intake Equation/ 

Rationale/ Model Name 
Reference 

-- Chronic Daily Intake (COi) (mg/kg-day) • 

EPA, 1g91 CS x IR-S x EF x ED x ET x CF3 x 1/BW x 1/AT 

EPA, 1993 

EPA, 1991 

[3) 

--

EPA, 1991 

EPA, 1989 

EPA, 1989 

-- COi (mg/kg-day) • 

EPA, 1992, (1) CS x SA x SSAF x NOE x DABS x CF3 x EF x 

EPA, 1997, (2) x ETx EDx 1/BWx 1/AT 

[4] 

EPA, 1995 

--
EPA, 1993 

EPA, 1991 

[3] 

EPA, 1991 

EPA. 1989 

EPA, 1989 

EPA, 1991: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Faders. Interim Final. OSWER Directive 9285.6-03. 

EPA, 1992: Dermal Exposure Assessment: Principals and Applications. ORD. EPA/600/S-g11011B. 

EPA, 1993: Superfund's Standard Default Exposure Faders for the Central Tendency and Reasonable Maximum Exposure. 

EPA, 1995: Assessing Dermal Exposure from Soil. EPA Region 111. EPA/903-K-95-0>3. 

EPA, 1997: Exposure Factors Handbook. EPA/600/P-951002Fa. 

DABS: Based on Region Ill Technical Guidance "Assessing Dermal Exposure from Soil, December 1995", for constib.Jents not listed used volatile organics value of 20%, semi-volatile organics value of 10%, 
and lnorganics value of 1 %. 
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Body Part SOtn~ 1 otal l:iA (cm-) 
(cm'/s) 

Male 

Head 1300 
Hands 990 
Forearms 1310 
Lower Legs 2560 
Total 

filename: copy of Tab4_Site1 O_ABL.xls 
worksheet: t4.1 O.A 

Female 

1110 

817 
1035 

2180 

Table 4.10.A 
Calculation of Soil to Skin Adherence Factor 

Site 10 Allegany Balistics Laboratory 
Average 50th% Adherence Factor 

Total SA per Body Part (mg/cm') 
Combined Male 

& Female Construction Workers 

1205 0.029 

903.5 0.24 

1172.5 0.098 

2370 0.066 
5651 

Page 1of1 

Adherence Factor• SA 

34.945 
216.84 

114.905 

N/A 
367 

Soll to Skin Adherence Factor 
(SSAF) 

(mg-cm2/event) 

0.06 
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TABLE 4.11 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

Site 10 AHegany Ballistics Laboratory 

Exposure Roule Parameter Parameter Definition Units RME 
Code Value 

lngesUon cs Chemical Concentration in SOil mgll!g see Table-

IR-S Ingestion Rate of Soil mg/day 100 

EF Exposure Frequency days/year 52 

ED Exposure Duration years 9 

CF3 Conversion Factor 3 kg/mg 0.000001 

~ Body Weight kg 51 

AT-<: Averaging Time (Cancer) deye 25,550 

AT-N Averaging Time (Non-Cancer) deye 3,285 
Dermal 

Absorption cs Chemical Concentretk>n in Soil mg/kg see Table--

SA Skin Surface Area Available for Contact cm' 4,600 

SSAF Soil to Skin Adherence Factor mg/an2 ..event 0.16 

NOE Number of Events events/day 1 

DABS Oennal Absorption Factor Solids - chem specific 

CF3 Conversion Factor 3 kg/mg 0.000001 

EF Exposure Frequency daye/year 52 

ED Exposure Duration years 9 

BW Body Weight kg 51 

AT-{; Averaging Time (Cancer) days 25,550 

AT-N Averaging Tme (Non-Cancer) daye 3,285 

This exposure scenario ts atso applk:able to trespasaerlvisltor exposure to QI at Sties 3 end 10. 

(1) Professional Judgement asslllllng 3 days per week for 4 warm wsather months per year. 

(2) Professional Judgemenl aas1.ming adolescenls from 9 lo 18 years of age. 

(3) Body weighl is average of the mean values for boys and gi1s for the ages 9 through 18. 

RME CT 
Rationale/ Value 
Reference 

see Table--

EPA. 1991 50 

(1) 52 

(2) 9 

-- 0.000001 

EPA, 1997,(3) 51 

EPA, 1989 25,550 

EPA. 1989 3,285 

see Table-

EPA, 1997, (4) 3,700 

EPA, 1997, (5) 0.16 

(6) 1 

EPA, 1995 chem specific 

-- 0.000001 

(1) 52 

(2) 9 

EPA, 1997,(3) 51 

EPA, 1989 25,550 

EPA, 1989 3,285 

CT 

Rationale/ 
Reference 

EPA, 1993 

(1) 

(2) 

--
EPA, 1997,(3) 

EPA, 1989 

EPA, 1989 

EPA, 1997, (4) 

EPA, 1997, (5) 

(6( 

EPA, 1995 

--
(1) 

(2) 

EPA, 1997 ,(3) 

EPA, 1989 

EPA, 1989 

(4) Surface area is 25% of total surface area tor 12-15 year old male. 95th percenUle for tolal surface area Is 1.85 m 2, 50th percentile for total s...-face area Is 1.49 m 2. 

(5) Soil to skin adherence fader is based on maxlnum adherence factor for soccer No.1, calculations presented in Table 4.11.A. 

(6) Professional judgement assuming 1 evenUday. 

Sources: 

EPA, 1989: Risk Assessment Guk!ance for Superfund. Vol.1: Human Health Evaluation Manual, Pert A. OERR. EPA/54011-89/002. 

Intake Equation/ 

Model Name 

Chronic Daily Intake (COi) (mg/kg-day) = 

CS x IR-S x EF x EDx CF3 x 1/BW x 1/AT 

COi (mg/kg-day) = 

CSx SAx SSAF x NOE x DABS x CF3 x EF x 

ED x 1/BW x 1/AT 

EPA, 1991: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manuel - Supplemental Guidance, Standard Default Expcsure Factcn. Interim Final. OSWER Directive 9265.6-03. 

EPA, 1992: Dermal Exposure Assessment Principals and Applk:ations. ORO. EPA/600/8-91/0118. 

EPA, 1993: Superfund's Standard Default Exposure FactCl'S tor the Central Tendency and Reasonable MaximlJTI Exposure. 

EPA, 1995: Assessing Dermal Exposure Iran Soil. EPA Region Ill. EPA/90~-95-003. 

EPA, 1997: Exposure Factors Handbook. EPA/600/P-95/002Fa. 

DABS: Based on Region Ill Technical Guidance ~Assessing Dermal Exposure from Soil, December 1995•, for constituents not listed used volatile organics value of 20%, semi-volatile organics value cl 10%, 

and lnorganics value of 1 %. 
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Table4.11.A 
Calculation of Soil to Skin Adherence Factor 

Site 10 Allegany Balistic:s Laboratory 

501h'fo Total SA (cm') 
Average 50th'fo Total SA 

Combined Malo & Mean Percentage of Total SA 
Ago Male Female Female Head 

<1 6030 5790 5910 18.2 
1<2 6030 5790 5910 16.5 
2<3 6030 5790 5910 14.2 
3<4 6640 6490 6565 13.6 
4<5 7310 7060 7185 13.8 
5<6 7930 7790 7860 13.8 
6<7 8660 8430 8545 13.1 
7<8 9360 9170 9265 13.1 
8<9 10000 10000 10000 13.1 
9<10 10700 10600 10650 12.0 
10<11 11800 11700 11750 12.0 
11<12 12300 13000 12650 12.0 
12<13 13400 14000 13700 8.74 
13<14 14700 14800 14750 9.97 
14<15 16100 15500 15800 9.97 
15<16 17000 15700 16350 9.97 
16<17 17600 16000 16800 7.96 
17<16 18000 16300 17150 7.58 

Average of Ages 1-18 12.20 

Assumed foreann-to-arm ratio is 0.45 to account for only mean surface area of arms available. EFH Table 6-8. 
Assumed lower leg-to-leg ratio is 0.40 to account for only mean surface area of legs available. EFH Table 6-8. 

Hand• 
5.30 
5.68 
5.30 
6.07 
5.7 
5.7 

4.71 
4.71 
4.71 

5.30 
5.30 

5.30 
5.39 

5.11 
5.11 
5.11 
5.68 
5.13 
5.30 

filename: copy of Tab4_Site10_ABL.xls 
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Forearms 

6.17 

5.85 
5.31 
6.48 
6.30 
6.30 
5.90 
5.90 
5.90 
5.54 
5.54 
5.54 
6.17 
5.45 
5.45 
5.45 
5.90 
7.88 
5.94 

Total SA ol Body Parts 

Lower Legs (cm2) 

8.24 2240 

9.24 2203 
9.28 2015 

10.72 2421 
11.12 2653 
11.12 2902 
10.84 2952 

10.84 3201 
10.84 3455 

11.48 3655 
11.48 4032 
11.48 4341 
12.20 4452 
12.80 4915 
12.80 5265 
12.80 5449 
13.44 5540 
12.32 5643 
11.28 

Adherence Factor par Be 

SoccorNo.1 
Hoad I Hands I Forearm 

0.036 I 0.11 I 0.00495 
I 
I 
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TABLE4.12 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

Exposure Rout• 

Inhalation 

Scenario Timeframe: Future 

Medium: Soil .. 

Exposure Medium: Air 

Exposure Point: Airborne Particulates from Site 10 Soil 

Receptor Population: Resident 

Receotor Aoe: Adult 

Parameter Parameter Definition 

Code 

cs Chemical Concentration in Soil 

CA Chemical Concentration in Air 

PEF Particulate Emissions Factor 

IN Inhalation Rate 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Site 10 Allegany Ballistics Laboratory 

Units RME RME 
Value Rationale/ 

Reference 

mg/kg see Table- --
mg/m3 see Table- --
m3/kg 1.3E+09 EPA, 1996 

m3/hour 0.83 (2) 

hr/day 24 (1) 

days/year 350 EPA. 1991 

years 24 EPA, 1991 

kg 70 EPA, 1991 

days 25,550 EPA, 1989 

days 8,760 EPA, 1989 

This exposure scenario is also applicable to resident exposure to airborne particulates released from soil at Sites 3 and 10. 
• Surface and subsurface Soil 

(1) Professional Judgement conservatively assumed all day. 

CT 

Value 

see Table--

see Table-

1.3E+09 

0.542 

24 

234 

9 

70 

25,550 

3,285 

CT 

Rationale/ 
Reference 

--

--
EPA, 1996 

EPA, 1997, (2) 

(1) 

EPA,1993 

EPA, 1993 

EPA, 1991 

EPA, 1989 

EPA, 1989 

(2) RME inhlation rate from EPA Region Ill RBC Table, May, 2001, CT is the average of Long-term exposure of male and female ages 9-18, Table 5-23, EPA, 1997. 

Sources: 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPA/540/1-89/002. 

Intake Equation/ 

Model Name 

Chronic Daily Intake (CDI) (mg/kg-day) = 

CA x IN x ET x EF x ED x 1/BW x 1/AT 

CA (mg/m3
) =CS (1/PEF) 

EPA, 1991: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03. 

EPA, 1993: Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

EPA, 1996: Soil Screening Guidance: User's Guide. OSWER. EPA/540/R-96/018. 

Workbook: copy ofTab4_Site10_ABL.xls 
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TABLE 4.13 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

Exposure Rout• 

Inhalation 

Scenario Timeframe: Future 

Medium: Soil• 

Exposure Medium: Air 

Exposure Point: Airborne Particulates from Site 10 Soil 

Receptor Population: Resident 

Receptor Age: Child 

Parameter Parameter Definition 

Code 

cs Chemical Concentration in Soil 

CA Chemical Concentration in Air 

PEF Particulate Emissions Factor 

IN Inhalation Rate 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Units 

mg/kg 

mglm3 

m3/kg 

m3/hour 

hr/day 

days/year 

years 

kg 

days 

days 

Site 10 Allegany Ballistics Laboratory 

RME RME 

Value Rationale/ 
Reference 

see Table-- --
see Table- --

1.3E+09 EPA, 1996 

0.6 EPA, 1997,(2] 

24 (1) 

350 EPA, 1991 

6 EPA, 1991 

16.6 EPA, 1997, (3) 

25,550 EPA, 1989 

2,190 EPA, 1989 

This exposure scenario is also applicable to resident exposure to airborne particulates released from soil at Sites 3 and 10. 
• Surface and subsurface soil 

(1) Professional Judgement conservatively assumed all day. 

CT 

Value 

see Table-

see Table-

1.3E+09 

0.3 

24 

234 

2 

16.6 

25,550 

2,190 

CT Intake Equation/ 

Rationale/ Model Name 
Reference 

-- Chronic Daily Intake (COi) (mg/kg-day)= 

-- CA x IN x ET x EF x ED x 1/BW x 1/AT 

EPA, 1996 

EPA, 1997,[2] 

(1) CA (mglm') =CS (1/PEF) 

EPA, 1993 

EPA, 1993 

EPA, 1997, [3) 

EPA, 1989 

EPA, 1989 

(2) RME inhalation rate is the average of long-term exposure of children 1 through 5 years , CT inhalation rate is short-term exposure of a resting child per recommendation by EPA, Table 5-23. 

(3) RME and CT body weight is the average of mean body weight of children ages 1 through 6, Table 7-3, EFH 1997. 

Sources: 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPN540/1-891002. 

EPA, 1991: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03. 

EPA, 1993: Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

EPA, 1996: Soil Screening Guidance: User's Guide. OSWER. EPN540/R-961018. 

EPA, 2001: Region Ill, Risk-based Concentration Table. 
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Exposure RoutE 

Inhalation 

Scenario Timeframe: Future 

Medium: Soil• 

Exposure Medium: Air 

Exposure Point: Airborne Particulates from Site 10 Soil 

Receptor Population: Resident 

Receptor Age: Child/Adult 

Parameter Parameter Definition 

Code 

cs Chemical Concentration in Soil 

CA Chemical Concentration in Air 

PEF Particulate Emissions Factor 

IN-A Inhalation Rate, Adult 

IN-C Inhalation Rate, Child 

Units 

mg/kg 

mgJm' 

m3/kg 

m3/hour 

m3/hour 

TABLE 4.14 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

Site 10 Allegany Ballistics Laboratory 

RME RME CT 

Value Rationale/ Value 
Reference 

see Table 3 see Table 3 see Table 3 

see Table- -- see Table -

1.3E+09 EPA, 1996 1.3E+09 

0.83 EPA, 2001 0.542 

0.6 EPA, 1997 0.3 

CT Intake Equation/ 

Rationale/ Model Name 
Reference 

see Table 3 Chronic Daily Intake (COi) (mg/kg-day) = 

-- CA x IN-Adj x EF x 1/AT 

EPA, 1996 

EPA, 1997 CA (mg/m3
) =CS (1/PEF) 

EPA, 1997 IN-Adj (m3-yearlkd-day) = 

IN-Adj Inhalation Rate, Age-adjusted m3-year/kg-day 12.06 calculated 2.53 calculated (ED-C x IN-C x ET I BW-C) + (ED-Ax IN-Ax ET I BW-A) 

ET Exposure Time hours/day 24 (1) 

EF Exposure Frequency days/year 350 EPA, 1991 

ED-A Exposure Duration, Adult years 24 EPA, 1991 

ED-C Exposure Duration, Child years 6 EPA, 1991 

BW-A Body Weight , Adult kg 70 EPA, 1991 

BW-C Body Weight, Child kg 16.6 EPA, 1997 

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 

This exposure scenario is also applicable to resident exposure to airborne particulates released from soil at Sites 3 and 10. 

• Surface and subsurface soil 

(1) Professional Judgement conservatively assumed all day. 

Sources: 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPN540/1-89/002. 

24 (1) 

234 EPA, 1993 

9 EPA, 1993 

2 EPA, 1991 

70 EPA, 1991 

16.6 EPA, 1997 

25,550 EPA, 1989 

EPA, 1991: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03. 

EPA, 1992: Dermal Exposure Assessment: Principals and Applications. ORD. EPN600/6-91/011B. 

EPA, 1993: Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

EPA, 1997a: Exposure Factors Handbook. EPN600/P-95/002Fa. 

EPA, 1997b: Risk Assessment Guidance for Superfund. Vol.1: Supplemental guidance, Dermal Risk Assessment Guidance. Interim Guidance. NCEA-W-0364. 

EPA, 2001: Region Ill, Risk-based Concentration Table. 

Workbook: copy of Tab4_Site10_ABL.xls 
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Exposure RoutE 

Inhalation 

Scenario Timeframe: Future 

Medium: Soil• 

Exposure Medium: Air 

Exposure Point: Airborne Particulates from Srte 10 Soil 

Receptor Population: Construction Worker 

Receotor Aoe: Adult 

Parameter Parameter Definition 

Code 

cs Chemical Concentration in Soil 

TABLE 4.15 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

Srte 10 Allegany Ballistics Laboratory 

Units RME RME CT 

Value Rationale/ Value 
Reference 

mg/kg see Table- -- see Table-

CT Intake Equation/ 

Rationale/ Model Name 
Reference 

-- Chronic Daily Intake (COi) (mg/kg-day) = 

CA Chemical Concentration in Air mglm3 
see Table- -- see Table- -- CA x IN x ET x EF x ED x ET X 1/BW x 1/AT 

PEF Particulate Emissions Factor m3/kg 1.3E+09 EPA, 1996 

IN Inhalation Rate m3/hour 3.3 EPA, 1997, [2] 

EF Exposure Frequency days/year 250 EPA,1991 

ED Exposure Duration days 365 EPA, 1991 

ET Exposure Time hrs/day 8 [1] 

BW Body Weight kg 70 EPA, 1991 

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 

AT-N Averaging Time (Non-Cancer) days 365 EPA, 1989 

This exposure scenario is also applicable to construction worker exposure to airborne particulates released from soil at Sites 3 and 10. 
• Surface and subsurface soil 

(1) Professional judgement assuming 8 hrs per day exposure. 

1.3E+09 EPA, 1996 

2.5 EPA, 1997, [2] 

219 EPA, 1993 CA (mgtm') =CS (1/PEF) 

365 EPA, 1991 

8 [1] 

70 EPA, 1991 

25,550 EPA, 1989 

365 EPA, 1989 

(2) RME inhalation rate is the short-term exposure to outdoor workers hourly average upper percentile and CT is the short term exposure to outdoor workers hourly average during heavy activities, 

as per recommendations by EPA, Table 5-23, EFH 1997. 

Sources: 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPA/540/1-891002. 

EPA, 1991: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03. 

EPA, 1993: Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

EPA, 1996: Soil Screening Guidance: User's Guide. OSWER. EPA/540/R-961018. 

EPA, 1997: Exposure Factors Handbook. EPA/600/P-95/002Fa. 
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Exposure Route 

Inhalation 

~cenario Timeframe: Future 

Medium: Soil• 

Exposure Medium: Air 

Exposure Point: Airborne Particulates from Site 1 O Soil 

Receptor Population: TrespasserNisitor 

Receotor Aoe: Adolescents 

Parameter Parameter Definition 

Code 

cs Chemical Concentration in Soil 

CA Chemical Concentration in Air 

PEF Particulate Emissions Factor 

IN Inhalation Rate 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

TABLE4.16 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

Site 10 Allegany Ballistics Laboratory 

Units RME RME 

Value Rationale/ 
Reference 

mg/kg see Table 3 see Table 3 

mg/m3 calc EPA, 1996 

m3/kg 1.3E+09 EPA. 1996 

m3/hour 0.833 [5] 

hr/day 1.8 (1) 

days/year 48 (2) 

years 9 (3) 

kg 51 EPA, 1997,(4) 

days 25,550 EPA, 1989 

days 3,285 EPA, 1989 

This exposure scenario is also applicable to trespasser/visitor exposure to airborne particulates released from soil at Sites 3 and 10. 

(1) Professional Judgement assuming trespasser would spend a maximum of 1.8 hours at the site. 

(2) Professional Judgement assuming 3 days per week for 4 warm weather months per year. 

(3) Professional Judgement assuming adolescents from 9 to 18 yea"' of age. 

(4) Body weight is average of the mean values for boys and girls for the ages 9 through 18. 

CT CT 

Value Rationale/ 
Reference 

see Table 3 see Table 3 

calc EPA, 1996 

1.3E+09 EPA, 1996 

0.542 EPA, 1997, [5] 

1.8 (1) 

48 (2) 

9 (3) 

51 EPA, 1997,(4) 

25,550 EPA, 1989 

3,285 EPA, 1989 

[5] RME inhlation rate from EPA Region Ill RBC Table, May, 2001, CT is the average of Long-term exposure of male and female ages 9-18, Table 5-23, EFH 1997. 

Sources: 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPA/540/1-89/002. 

Intake Equation/ 

Model Name 

Chronic Daily Intake (CDI) (mg/kg-<lay) = 

CA x IN x ET x EF x ED x 1/BW x 1/AT 

CA (mgim'J =CS (1/PEF) 

EPA, 1991: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual - Supplemental Guidance. Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03. 

EPA, 1993: Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

EPA, 1996: Soil Screening Guidance: User's Guide. OSWER. EPA/540/R-96/018. 

EPA, 1997: Exposure Factors Handbook. EPA/600/P-95/002Fa. 
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Exposure Rout• 

Scenario Timeframe: Future 

Medium: Soil• 

Exposure Medium: Air 

Exposure Point: Volatile Emissions from Site 10 Soil 

Receptor Population: Resident 

Receotor Aoe: Adult 

Parameter Parameter Definition 

Code 

TABLE 4.17 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

Site 10 Allegany Ballistics Laboratory 

Units RME RME 

Value Rationale/ 
Reference 

CT 

Value 

Inhalation cs Chemical Concentration in Soil mg/kg see Table- -- see Table-

CA Chemical Concentration in Air mg/m3 see Table-

VF Volatilization Factor for volatile constituents m3/kg calc 

IN Inhalation Rate m3/hour 0.63 

ET Exposure Time hr/day 24 

EF Exposure Frequency days/year 350 

ED Exposure Duration years 24 

BW Body Weight kg 70 

AT-C Averaging Time (Cancer) days 25,550 

AT-N Averaging Time (Non-Cancer) days 6,760 

This exposure scenario is also applicable to resident exposure to volatile emissions from soil at Sites 3 and 10. 
• Surface and subsurface Soil 

(1) Professional Judgement conservatively assumed all day. 

-- see Table-

EPA, 1996 calc 

[2J 0.542 

(1) 24 

EPA, 1991 234 

EPA, 1991 9 

EPA, 1991 70 

EPA, 1969 25,550 

EPA, 1969 3,265 

CT 

Rationale/ 
Reference 

--
--

EPA, 1996 

EPA. 1997, [2J 

(1) 

EPA,1993 

EPA, 1993 

EPA, 1991 

EPA, 1969 

EPA, 1969 

(2) RME inhlation rate from EPA Region Ill RBC Table, May, 2001, CT is the average of Long-term exposure of male and female ages 9-16, Table 5-23, EPA, 1997. 

Sources: 

EPA, 1969: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPA/540/1-69/002. 

Intake Equation/ 

Model Name 

Chronic Daily Intake (COi) (mg/kg-day) = 

CA x IN x ET x EF x ED x 1/BW x 1/AT 

CA (mgim') =CS (1NF) 

EPA, 1991: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9265.6-03. 

EPA, 1993: Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

EPA, 1996: Soil Screening Guidance: Use~s Guide. OSWER. EPA/540/R-96/016. 

EPA, 1997: Exposure Factors Handbook. EPA/600/P-95/002Fa. 
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Exposure RoutE 

Inhalation 

Scenario Timeframe: Future 

Medium: Soil" 

Exposure Medium: Air 

Exposure Point: Volatile Emissions from Site 1 O Soil 

Receptor Population: Resident 

Receptor Age: Child 

Parameter Parameter Definition 

Code 

cs Chemical Concentration in Soil 

CA Chemical Concentration in Air 

VF Volatilization Factor for volatile constituents 

IN Inhalation Rate 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

TABLE4.18 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

Site 1 O Allegany Ballistics LaboratOf}' 

Units RME RME CT 

Value Rationale/ Value 
Reference 

mg/kg see Table- -- see Table-

mg/m3 see Table- -- see Table-

m3/kg calc EPA, 1996 calc 

m3/hour 0.6 EPA, 1997,(2] 0.3 

hr/day 24 (1) 24 

days/year 350 EPA, 1991 234 

years 6 EPA, 1991 2 

kg 16.6 EPA, 1997, [3] 16.6 

days 25,550 EPA, 1989 25,550 

days 2,190 EPA. 1989 2,190 

This exposure scenario is also applicable to resident exposure to volatile emissions from soil at Sites 3 and 10. 
• Surface and subsurface soil 

(1) Professional Judgement conservatively assumed all day. 

CT Intake Equation/ 

Rationale/ Model Name 
Reference 

-- Chronic Daily Intake (COi) (mg/kg-day) = 

-- CA x IN x ET x EF x ED x 1/BW x 1/AT 

EPA. 1996 

EPA. 1997,(2] 

(1) CA (mgim') =CS (1NF) 

EPA, 1993 

EPA, 1993 

EPA, 1997, (3] 

EPA, 1989 

EPA, 1989 

(2) RME inhalation rate is the average of long-term exposure of children 1 through 5 years, CT inhalation rate is short-term exposure of a resting child per recommendation by EPA, Table 5-23. 

(3) RME and CT body weight is the average of mean body weight of children ages 1 through 6, Table 7-3, EFH 1997. 

Sources: 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPA/540/1-89/002. 

EPA, 1991: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03. 

EPA, 1993: Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

EPA, 1996: Soil Screening Guidance: User's Guide. OSWER. EPA/540/R-96/018. 

EPA, 2001: Region Ill, Risk-based Concentration Table. 
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Exposure Rout• Parameter Parameter Definrtion Units 

Code 

Inhalation cs Chemical Concentration in Soil mg/kg 

CA Chemical Concentration in Air mglm' 

VF Volatilization Factor for volatile constrtuents m3/kg 

IN-A Inhalation Rate, Adult m3/hour 

IN-C Inhalation Rate, Child m3/hour 

TABLE 4.19 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

Srte 10 Allegany Ballistics Laboratory 

RME RME CT 

Value Rationale/ Value 
Reference 

see Table 3 see Table 3 see Table 3 

see Table- -- see Table-

calc EPA, 1996 calc 

0.83 EPA, 2001 0.542 

0.6 EPA, 1997 0.3 

CT Intake Equation/ 

Rationale/ Model Name 

Reference 

see Table 3 Chronic Daily Intake (COi) (mg/kg-day) = 

-- CA x IN-Adj x EF x 1/AT 

EPA, 1996 

EPA, 1997 CA (mg/m3
) =CS (1NF) 

EPA, 1997 IN-Adj (m3-year/kd-day) = 

IN-Adj Inhalation Rate, Age-adjusted m3-year/kg-day 12.06 calculated 2.53 calculated (ED-C x IN-C x ET I BW-C) + (ED-Ax IN-Ax ET I BW-A) 

ET Exposure Time hours/day 24 

EF Exposure Frequency days/year 350 

ED-A Exposure Duration, Adult years 24 

ED-C Exposure Duration, Child years 6 

BW-A Body Weight , Adult kg 70 

BW-C Body Weight, Child kg 16.6 

AT-C Averaging Time (Cancer) days 25,550 

This exposure scenario is also applicable to resident exposure to volatile emissions from soil at Srtes 3 and 1 O. 

• Surface and subsurface soil 

(1) Professional Judgement conservatively assumed all day. 

Sources: 

(1) 

EPA, 1991 

EPA, 1991 

EPA, 1991 

EPA, 1991 

EPA, 1997 

EPA, 1989 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPA/540/1-89/002. 

24 (1) 

234 EPA, 1993 

9 EPA, 1993 

2 EPA, 1991 

70 EPA, 1991 

16.6 EPA, 1997 

25,550 EPA, 1989 

EPA, 1991: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03. 

EPA, 1992: Dermal Exposure Assessment: Principals and Applications. ORD. EPA/600/6-91/011B. 

EPA, 1993: Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

EPA, 1997a: Exposure Factors Handbook. EPA/600/P-95/002Fa. 

EPA, 1997b: Risk Assessment Guidance for Superfund. Vol.1: Supplemental guidance, Dermal Risk Assessment Guidance. Interim Guidance. NCEA-W-0364. 

EPA, 2001: Region Ill, Risk-based Concentration Table. 
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Exposure RoulE 

Inhalation 

Scenario Timeframe: Future 

Medium: Soil" 

Exposure Medium: Air 

Exposure Point: Volatile Emissions from Site 10 Soil 

Receptor Population: Construction Worker 

Receptor AQe: Adult 

Parameter Parameter Definition 

Code 

cs Chemical Concentration in Soil 

TABLE4.20 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

Site 10 Allegany Ballistics Laboratory 

Units RME RME CT 

Value Rationale! Value 
Reference 

mg/kg see Table- -- see Table-

CT Intake Equation/ 

Rationale/ Model Name 
Reference 

-- Chronic Daily Intake (COi) (mg/kg-day) = 

CA Chemical Concentration in Air mg/m3 
see Table- -- see Table- ' -- CA x IN x ET x EF x ED x ET X 1/BW x 1/AT 

VF Volatilization Factor for volatile constituents m3/kg calc EPA, 1996 

IN Inhalation Rate m3/hour 3.3 EPA, 1997, [2] 

EF Exposure Frequency days/year 250 EPA,1991 

ED Exposure Duration days 365 EPA, 1991 

ET Exposure Time hrs/day 8 [1] 

BW BodyWei9ht kg 70 EPA, 1991 

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 

AT-N Averaging Time (Non-Cancer) days 365 EPA, 1989 

This exposure scenario is also applicable to construction worker exposure to volatile emissions from soil at Sites 3 and 10. 
• Surface and subsurface soil 
(1) Professional judgement assuming 8 hrs per day exposure. 

calc EPA, 1996 

2.5 EPA, 1997, [2] 

219 EPA, 1993 CA (mgim') =CS (1NF) 

365 EPA, 1991 

8 [1] 

70 EPA, 1991 

25,550 EPA, 1989 

365 EPA, 1989 

(2) RME inhalation rate is the short-term exposure to outdoor workers hourly average upper percentile and CT is the short term exposure to outdoor workers hourly average during heavy activities, 
as per recommendations by EPA, Table 5-23, EFH 1997. 

Sources: 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. DERR. EPA/540/1-891002. 

EPA, 1991: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.IHJ3. 

EPA. 1993: Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

EPA, 1996: Soil Screening Guidance: User's Guide. OSWER. EPA/540/R-96/018. 

EPA, 1997: Exposure Factors Handbook. EPA/600/P-95/002Fa. 
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TABLE 4.21 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

Site 10 Allegany Ballistics Laboratory 

Exposure Route 

Inhalation 

~cenario Timeframe: Future 

Medium: Soil" 

Exposure Medium: Air 

Exposure Point: Volatile Emissions from Site 10 Soil 

Receptor Population: TrespasserNisltor 

Receotor Aae: Adolescents 

Parameter Parameter Definition 

Code 

cs Chemical Concentration in Soil 

CA Chemical Concentration in Air 

VF Volatilization Factor for volatile constituents 

IN Inhalation Rate 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Units 

mg/kg 

mglm' 

m3/kg 

m3/hour 

hr/day 

days/year 

years 

kg 

days 

days 

RME RME 

Value Rationale/ 
Reference 

see Table 3 sea Table 3 

calc EPA, 1996 

calc EPA, 1996 

0.833 [5] 

1.8 (1) 

48 (2) 

9 (3) 

51 EPA, 1997,(4) 

25,550 EPA, 1989 

3,285 EPA, 1989 

This exposure scenario is also applicable to trespasser/visitor exposure to volatile emissions from soil at Sites 3 and 10. 

(1) Professional Judgement assuming trespasser would spend a maximum of 1.8 hours at the site. 

(2) Professional Judgement assuming 3 days per week for 4 warm weather months per year. 

(3) Professional Judgement assuming adolescents from 9 to 18 years of age. 

(4) Body weight is average of the mean values for boys and girls for the ages 9 through 18. 

CT CT 

Value Rationale/ 
Reference 

see Table 3 see Table 3 

calc EPA, 1996 

calc EPA, 1996 

0.542 EPA, 1997, [5] 

1.8 (1) 

48 (2) 

9 (3) 

51 EPA, 1997,(4) 

25,550 EPA, 1989 

3,285 EPA, 1989 

[5] RME inhlation rate from EPA Region 111 RBC Table, May, 2001, CT is the average of Long-term exposure of male and female ages 9-18, Table 5-23, EFH 1997. 

Sources: 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPA/540/1-$9/002. 

Intake Equation/ 

Model Name 

Chronic Daily Intake (COi) (mg/kg-day)= 

CA x IN x ET x EF x ED x 11BW x 1/AT 

CA(mgim') = CS(1NF) 

EPA, 1991: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03. 

EPA, 1993: Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

EPA. 1996: Soil Screening Guidance: User's Guide. OSWER. EPA/540/R-96/018. 

EPA, 1997: Exposure Factors Handbook. EPA/600/P-95/002Fa. 
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TABLE 5.1 

NON-CANCER TOXICITY DATA - ORAUDERMAL 

Site 10, Allegany Bellistics Laboratory 

Chemical Chronic/ Oral RfD Oral RID Oral to Dermal Adjusted Units Primary Combined 

of Potential Subchronic Value Units Adjustment Denmal Target Uncertainty/Modifying 

Concern Factor (1) RID(2) Organ Factors 

Aluminum Chronic 1.0E+OO mg/kg-day 27% 2.7E-01 mg/kg-day CNS 100 

Subchronic NIA 

""5enic Chronic 3.0E-04 mg/kg-day 95%"' 3.0E-04 mg/kg-day Skin/Vascular 3/1 

Subchronic 3.0E-04 mg/kg-day 95%131 3.0E-04 mg/kg-day Skin/Vascular 3 

ran Chronic 3.0E-01 mg/kg-day 20% 6.0E-02 mg/kg-day Gastrointestinal/Liver 1 

Subchronic N/A 

~anganese (nonfood) Chronic 2.0E-02 mg/kg-day 4% 8.0E-04 mg/kg-day CNS 1 

Subchronic N/A 

Footnote Instructions: 

(1) Source: Risk Assessment Guidance for Superfund. Volume 1: Human Health Definitiom NA = Not Available 

Evalution Manual (Part E, Supplemetnal Guidance for Denmal Risk Assessment( Interim). IRIS = Integrated Risk Information System 

Section 4.2 and Exhibit 4-1, EPA 2001 ). For chemicals not found in EPA 2001, 

default oral ABS from RAGS Appendix A April 1999 were used per discussion with EPA in June 1999. 

HEAST = Health Effects Assessment Summary Tables 

NCEA = National Center for Environmental Assessment 

CNS = Central Nervous System (2) See Risk Assessment text for the derivation of the "Absorbed RfD for Dermal" 

(3) ~%Absorbed ABS.,.> 50% default value of 100% Is used. 

Sources of RID: Dates of RfD: 

Target Organ Target Organ (3) 

(MM/DD/YY) 

NCEA 0812611996 

IRIS 04/11/2002 

HEAST 07/08/1998 

NCEA 04/09/2002 

IRIS 04109/2002 



Chemical Chronic/ Value Units 

of Potential Subchronic Inhalation 

TABLE 5.2 

NON-CANCER TOXICITY DATA- INHALATION 

Site 10, Allegany Ballistics Laboratory 

Adjusted Units 

Inhalation 

Primary Combined Sources of 

Target Uncertainty/Modifying RIC:RID: 

Concern RIC RID (1) Organ Factors Target Organ 

Aluminum Chronic 3.SOE-03 mg/m> 1.00E-03 

Subchronic NIA 

Arsenic Chronic N/A 

Subchronic N/A 

Iron Chronic N/A 

Subchronic N/A 

Manganese Chronic 5.01E-05 mg/m> 1.43E-05 

Subchronic N/A 

Footnote Instructions: 

(1) Source: Risk Assessment Guidance for Superfund. Volume 1: Human Health 

Evalution Manual (Part E, Supplemetnal Guidance for Dermal Risk Assessment( Interim). 

Section 4.2 and ExhiM 4-1. 

(2) See Risk Assessment text for the derivation of the "Absorbed RID for Dermal" 

mg/kg-day 

mg/kg-day 

Definitions: 

CNS 300 

CNS 1000 

NA= Not Available 

IRIS= Integrated Risk Information System 

HEAST =Health Effects Assessment Summary Tables 

NCEA = National Center for Environmental Assessment 

CNS = Central Nervous System 

(2) 

NCEA 

IRIS 

Dates (3) 

(MM/DDNY) 

04/11/2002 

04/09/2002 

12/21/2003 



12/21/2003 
3:44PM 

TABLE 6.1 

CANCER TOXICITY DATA- ORAUDERMAL 

Site 10, Allegany Ballistics Laboratory 

Chemical Oral Cancer Oral to Dermal Adjusted Dermal Units EPA Source Date (2) 

of Potential Slope Factor Adjustment Cancer Slope Factor (1) Carcinogen (MM/DDNY) 

Concern Factor Group 

Arsenic 1.5E+OO 953<•1 
1.5E+OO (mg/kg-day) _, A IRIS 04/09/2002 

(1) Source: Risk Assessment Guidance for Superfund: Volume 1: Human Health De NA= Not Available 

IRIS = Integrated Risk Information System Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment) Interim. 

2001. Section 4.2 and Exhibit 4-1. 

(2) See Risk Assessment text for derivation of the "Absorbed Cancer Slope Factor for Dermal". 

(3) If% Absorbed ABSa1 > 50% default value of 100% is used. 

HEAST =Health Effects Assessment Summary Tables 

NCEA = National Center for Environmental Assessment 

USEPA R3 = Region 3 Risk-Based Concentration Table 

Weight of Evidence definitions: 

Group A chemicals (known human carcinogens) are agents for which there is sufficient evidence to support the causal association between exposure to the agents in humans and cancer. 

Group B 1 chemicals (probable human carcinogens) are agents for which there is limited evidence of possible carcinogenicity in humans. 

Group B2 chemicals (probable human carcinogens) are agents for which there is sufficient evidence of carcinogenicity in animals but inadequate or a lack of evidence in humans. 

Group C chemicals (possible human carcinogens) are agents for which there is limlted evidence of carcinogenicity in animals and inadequate or a lack of human data. 

Group D chemicals (not classifiable as to human carcinogenicity) are agents with inadequate human and animal evidence of carcinogenicity or for which no data are available. 

Group E chemicals (evidence of noncarcinogenicity in humans) are agents for which there is no evidence of carcinogenicity from human or animal studies, or both. 

Page1of1 
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Chemical 

of Potential 

Concern 

Arsenic 

Definitions: 

Weight of Evidence definitions: 

TABLE6.2 

CANCER TOXICITY DATA- INHALATION 

Site 10, Allegany Ballistics Laboratory 

Unit Risk Units Adjustment (1) 

4.3E-03 (ug/m3) -1 3500 

NA = Not Available 

IRIS = Integrated Risk Information System 

HEAST = Health Effects Assessment Summary Tables 

NCEA = National Center for Environmental Assessment 

USEPA R3 =Region 3 Risk-Based Concentration Table 

Inhalation Cancer 

Slope Factor 

1.5E+01 

Units Weight of Evidence/ Source 

Cancer Guidance 

Description 

(mg/kg-day) • 1 A IRIS 

Group A chemicals (known human carcinogens) are agents for which there is sufficient evidence to support the causal association between exposure to the agents in humans and cancer. 

Group B 1 chemicals (probable human carcinogens) are agents for which there is limited evidence of possible carcinogenicity in humans. 

Group B2 chemicals (probable human carcinogens) are agents for which there is sufficient evidence of carcinogenicity in animals but inadequate or a lack of evidence in humans. 

Group C chemicals (possible human carcinogens) are agents for which there is limited evidence of carcinogenicity in animals and inadequate or a lack of human data. 

Group D chemicals (not classifiable as to human carcinogenicity) are agents with inadequate human and animal evidence of carcinogenicity or for which no data are available. 

Group E chemicals (evidence of noncarcinogenicity in humans) are agents for which there is no evidence of carcinogenicity from human or animal studies, or both. 

Date(2) 

(MM/DD/YY) 

04/11/2002 
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Exposure 

Route 

Ingestion 

Dermal Absorption 

Scenario Timeframe: CurrenVFuture 

Medium: Surface Soil 

Exposure Medium: Surface soil 

Exposure Point: Site 10 Surface Soil 

Receptor Population: Industrial Worker 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

Aluminum 9.1E+03 

Arsenic 7.0E+OO 

Iron 2.6E+04 

Manganese 1.0E+03 

(Total) 

Aluminum 9.1E+03 

Arsenic 7.0E+OO 

Iron 2.6E+04 

Manganese 1.0E+03 

(Total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

TABLE 7.1.RME 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

Site 10, Allegany Ballistics Laboratory 

Route Route EPC Intake 

EPC EPC Selected (Non-Cancer) 

Value Un~s for Hazard 

Calculation (1) 

9.1E+03 mg/kg M 8.9E-03 

7.0E+OO mg/kg M 6.9E-06 

2.6E+04 mg/kg M 2.5E-02 

1.0E+03 mg/kg M 1.0E-03 

9.1E+03 mg/kg M 7.5E-04 

7.0E+OO mg/kg M 1.8E-06 

2.6E+04 mg/kg M 2.1E-03 

1.0E+03 mg/kg M 8.5E-05 

Intake Reference Reference Reference Reference 

(Non-Cancer) Dose (2) Dose Units Concentration Concentration 

Un~ Un~ 

mg/klrday 1.0E+OO mg/kg-Oay NA NA 

mg/klrday 3.0E-04 mg/kg-Oay NA NA 

mg/klrday 3.0E-01 mg/kg-Oay NA NA 

mg/kg-day 2.0E-02 mg/kg-Oay NA NA 

mg/klrday 2.7E-01 mg/kg-Oay NA NA 

mg/kg-day 3.0E-04 mg/kg-Oay NA NA 

mg/klrday 6.0E-02 mg/kg-Oay NA NA 

mg/kg-Oay 8.0E-04 mg/kg-Oay NA NA 

Total Hazard Index Across All Exposure Routes/Pathways 
(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

(2) Chronic. 

NA - not applicable. 

Hazard 

Quotient 

8.9E-03 

2.3E-02 

8.4E-02 

5.0E-02 

1.7E-01 

2.BE-03 

5.8E-03 

3.SE-02 

1.1E-01 

1.5E-01 

3.2E-01 



Exposure 

Route 

Ingestion 

Permal Absorption 

Scenario Timeframe: CurrenUFulure 

Medium: Surface Soil 

Exposure Medium: Surface soil 

Exposure Point: S~e 10 Surface Soil 

Receptor Population: TrespasserNis~or 

Receptor Age: Adolescents 

Chemical Medium 

of Potential EPC 

Concern Value 

Aluminum g_1E+03 

Arsenic 7.0E+OO 

Iron 2.6E+04 

Manganese 1.0E+03 

(Total) 

Aluminum 9.1E+03 

Arsenic 7.0E+OO 

Iron 2.6E+04 

Manganese 1.0E+03 

(Total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

TABLE 7.2.RME 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

Site 10, Allegany Ballistics Laboratory 

Route Route EPC Intake 

EPC EPC Selected (Non-Cancer) 

Value Units for Hazard 

Calculation ( 1) 

9.1E+03 mg/kg M 2.SE-03 

7.0E+OO mg/kg M 2.0E-06 

2.6E+04 mg/kg M 7.2E-03 

1.0E+03 mg/kg M 2.9E-04 

9.1E+03 mg/kg M 1.9E-04 

7.0E+OO mg/kg M 4.3E-07 

2.6E+04 mg/kg M 5.3E-04 

1.0E+03 mg/kg M 2.1E-05 

Intake Reference Reference Reference Reference 

(Nor>-Cancer) Dose (2) Dose Un~ Concentration Concentration 

Units Units 

mg/kg-day 1.0E+OO mg/kg-day NA NA 

mg/kg-<lay 3.0E-04 mg/kg-day NA NA 

mg/kg-<lay 3.0E-01 mg/kg-day NA NA 

mg/kg-<lay 2.0E-02 mg/kg-day NA NA 

mg/kg-day 2.7E-01 mg/kg-day NA NA 

mg/kg-<lay 3.0E-04 mg/kg-day NA NA 

mg/kg-<lay 6.0E-02 mg/kg-<lay NA NA 

mg/kg-day 8.0E-04 mg/kg-<lay NA NA 

Total Hazard Index Across All Exposure Routes/Pathways 
(1) Specify Med1um-Spec1fic (M) or Route-Specific (R) EPC selected for hazard calculation. 

(2) Chronic. 

NA - not applicable. 

Hazard 

Quotient 

2.SE-03 

6.6E-03 

2.4E-02 

1.4E-02 

4.BE-02 

6.9E-04 

1.4E-03 

8.9E-03 

2.6E-02 

3.7E-02 

8.SE-02 



Exposure 

Route 

nhalation 

Scenario Timeframe: CurrenUFuture 

Medium: Surface Soil 

xposure Medium: Air 

Exposure Point: Airborne Particulates from Site 10 Surface Soil 

Receptor Population: Industrial Worl<er 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

Aluminum 9.1E+03 

Arsenic 7.0E+OO 

Iron 2.6E+04 

Manganese 1.0E+03 

/Total) 

Medium 

EPC 

Units 

mg/kg 

mg/l<g 

mg/l<g 

mg/kg 

TABLE 7 .3.RME 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

Site 10, Allegany Ballistics Laboratory 

Route Route EPC Intake 

EPC EPC Selected (Non-Cancer) 

Value Units for Hazard 

Calculation ( 1) 

7.0E-06 mg/m R 8.2E-07 

5.4E-09 mgJm' R 6.3E-10 

2.0E-05 mg/m3 
R 2.3E-06 

7.9E-07 mglm3 R 9.2E-08 

Intake Reference Reference Reference Reference 

(Non-Cancer) Dose (2) Dose Units Concentration Concentration 

Units Units 

mg/kg-day 1.0E-03 mg/l<g-day 3.5E-03 mg/l<g-day 

mg/kg-day NA mgll<g-day NA mg/l<g-day 

mg/kg-day NA mg/l<g-day NA mg/l<g-day 

mg/kg-day 1.4E-05 mg/l<g-day 5.0E-05 mg/l<g-day 

Total Hazard Index Across All Exposure Routes/Pathways 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

(2) Chronic 

Route EPC Value is equal to concentration in soil multiplied by 1/PEF (PEF is site specific, provided in Table 7.3. Supplement). 

NA Not appicable. 

Page 1 

Hazard 

Quotient 

8.2E-04 

NA 

NA 

6.5E-03 

7.3E-03 

7.3E-03 



filename: copy of Tab7 _Site10_ABL.xls 
worksheet: Tab7.3. Supplement 

Parameters 

Table 7.3 Supplement 
Calculation of Site Specific PEF Factor 

~ltA 1n Jl.llAn,.nv Balll•tlcs 1 

Particulate Emission Factor (PEF) = 
(m•/kg) 

PEF= 1.3E+09 

Q/C * 3600 
0.036 * (1·V) x (U,,,IUJ3 x F(X) 

Values 

Q/C - Inverse of the mean concentration at the center 90.24 

of a 0.5-acre-square source using Philadelphia (g/m2-s per kglm3) 

V - fraction of vegetative cover (unitless) 0.5 

Um - mean annual weindspeed (mis) 4.69 

Ut - equivalent threshold value ofwindspeed (mis) 11.32 

F(X) - function dependent on Um/Ut derived using Cowherd (1985) (UnitleS< 0.194 

Chemical and physical properties from USEPA, 1996, Soil Screening Guidance: User's Guide, EPA/540/R-96/016. 
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Exposure 

Route 

Inhalation 

~cenario Timeframe: CurrenUFuture 

Medium: Surface Soil 

Exposure Medium: Air 

Exposure Point: Airborne Particulates from Site 10 Sulface Soil 

Receptor Population: TrespasserNisitor 

Receptor Age: Adolescents 

Chemical Medium 

of Potential EPC 

Concern Value 

Aluminum 9.1E+03 

Arsenic 7.0E+OO 

Iron 2.6E+04 

Manganese 1.0E+03 

(Total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

TABLE 7.4.RME 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

Site 10, Allegany Ballistics Laboratory 

Route Route EPC Intake 

EPC EPC Selected (Non-Cancer) 

Value Units for Hazard 

Calculation ( 1) 

7.0E-06 mgtm' R 2.9E-08 

5.4E-09 mg/m3 R 2.3E-11 

2.0E-05 mg/m3 R 8.3E-08 

7.9E-07 mg/m3 R 3.3E-09 

Intake Reference Reference Reference Reference 
(Non-Cancer) Dose (2) Dose Units Concentration Concentration 

Units Units 

mg/kg-day 1.0E-03 mg/kg-day 3.5E-03 mg/kg-day 

mg/kg-day NA mg/kg-day NA mg/kg-day 

mg/kg-day NA mg/kg-day NA mg/kg-day 

mg/kg-day 1.4E-05 mg/kg-day 5.0E-05 mg/kg-day 

Total Hazard Index Across All Exposure Routes/Pathways 

( 1) Specify Mediurn-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

(2) Chronic 

Route EPC Value is equal to concentration in soil multiplied by 1/PEF (PEF is site specific, provided in Table 7.3. Supplement). 

NA Not applicable. 

Page 1 

Hazard 

Quotient 

2.9E-05 

NA 

NA 

2.3E-04 

2.6E-04 

2.SE-04 



Exposure 

Route 

Ingestion 

Dermal Absorption 

Scenario Timelrame: Future 

Medium: Soil" 

Exposure Medium: Soil" 

Exposure Point: S~e 10 Soil 

Receptor Population: Resident 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

Aluminum 8.9E+03 

Arsenic 9.9E+OO 

Iron 3.4E+04 

Manganese 1.3E+03 

(Total) 

Aluminum 8.9E+03 

Arsenic 9.9E+OO 

Iron 3.4E+04 

Manganese 1.3E+03 

(Total) 

Medium Route 

EPC EPC 

Units Value 

mg/kg 8.9E+03 

mg/kg 9.9E+OO 

mg/kg 3.4E+04 

mg/kg 1.3E+03 

mg/kg 8.9E+03 

mg/kg 9.9E+OO 

mg/kg 3.4E+04 

mg/kg 1.3E+03 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

(2) Chronic. 

NA - not applicable. 

TABLE 7.5.RME 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

Site 10, Allegany Ballistics Laboratory 

Route EPC Intake Intake 

EPC Selected (Non-Cancer) (Non-Cancer) 

Units for Hazard Units 

Calculation (1) 

mg/kg M 1.2E-02 mg/kg-day 

mg/kg M 1.4E-05 mg/kg-day 

mg/kg M 4.6E-02 mg/kg-day 

mg/kg M 1.7E-03 mg/kg-day 

mg/kg M 4.0E-04 mg/kg-day 

mg/kg M 1.3E-06 mg/kg-day 

mg/kg M 1.SE-03 mg/kg-day 

mg/kg M 5.7E-05 mg/kg-day 

Reference Reference Reference Reference 

Dose (2) Dose Units Concentration Concentratior 

Units 

1.0E+OO mg/kg-day NA NA 

3.0E-04 mg/kg-day NA NA 

3.0E-01 mg/kg-day NA NA 

2.0E-02 mg/kg-day NA NA 

2.7E-01 mg/kg-day NA NA 

3.0E-04 mg/kg-day NA NA 

6.0E-02 mg/kg-day NA NA 

8.0E-04 mg/kg-day NA NA 

Total Hazard Index Across All Exposure Routes/Pathways 

Hazard 

Quotient 

1.2E-02 

4.SE-02 

1.SE-01 

8.7E-02 

3.0E-01 

1.SE-03 

4.SE-03 

2.SE-02 

7.1E-02 

1.0E-01 

4.0E-01 



Exposure 

Roule 

Ingestion 

~ermal Absorption 

~cenario Timeframe: Future 

Medium: Soil" 

Exposure Medium: Soil" 

Exposure Point: Stte 10 Soil 

Receptor Population: Resident 

Receptor Age: Child 

Chemical Medium 

of Potential EPC 

Concern Value 

Aluminum 8.9E+03 

Arsenic 9.9E+OO 

Iron 3.4E+04 

Manganese 1.3E+03 

(Total) 

Aluminum 8.9E+03 

Arsenic 9.9E+OO 

Iron 3.4E+04 

Manganese 1.3E+03 

(Total) 

Medium Route 

EPC EPC 

Units Value 

mg/kg 8.9E+03 

mglkg 9.9E+OO 

mg/kg 3.4E+04 

mg/kg 1.3E+03 

mg/kg 8.9E+03 

mg/kg 9.9E+OO 

mg/kg 3.4E+04 

mg/kg 1.3E+03 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

(2) Chronic. 

NA- not applicable. 

TABLE 7.6.RME 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

Site 10, Allegany Ballistics Laboratory 

Route EPC Intake 

EPC Selected (Non-Cancer) 

Units for Hazard 

Calculation ( 1) 

mg/kg M 1.0E-01 

mg/kg M 1.1E-04 

mg/kg M 39E-01 

mg/kg M 1.5E-02 

mg/kg M 2.3E-03 

mg/kg M 7.6E-06 

mg/kg M 8.6E-03 

mg/kg M 3.2E-04 

Intake 

(Non-Cancer) 

Units 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

Reference Reference Reference Reference 

Dose (2) Dose Units Concentration Concentration 

Units 

1.0E+OO mg/kg-day NA NA 

3.0E-04 mg/kg-day NA NA 

3.0E-01 mg/kg-day NA NA 

2.0E-02 mg/kg-day NA NA 

2.7E-01 mg/kg-day NA NA 

3.0E-04 mg/kg-day NA NA 

6.0E-02 mg/kg-day NA NA 

8.0E-04 mg/kg-day NA NA 

Total Hazard Index Across All Exposure Routes/Pathways 

Hazard 

Quotient 

1.0E-01 

3.BE-01 

1.3E+OO 

7.3E-01 

2.5E+OO 

8.4E-03 

2.5E-02 

1.4E-01 

4.0E-01 

5.BE-01 

3.1E+OO 



Exposure 

Route 

Ingestion 

Dermal Absorption 

Scenario Timeframe: Future 

Medium: Soil" 

Exposure Medium: Soil" 

Exposure Point: Site 1 O Soil 

Receptor Population: Construction Worke1 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

Aluminum 8.9E+03 

Arsenic 9.9E+OO 

Iron 3.4E+04 

Manganese 1.3E+03 

(Total) 

Aluminum 8.9E+03 

Arsenic 9.9E+OO 

Iron 3.4E+04 

Manganese 1.3E+03 

(Total) 

Medium Route 

EPC EPC 

Units Value 

mg/kg 8.9E+03 

mg/kg 9.9E+OO 

mg/kg 3.4E+04 

mg/kg 1.3E+03 

mg/kg 8.9E+03 

mg/kg 9.9E+OO 

mg/kg 3.4E+04 

mg/kg 1.3E+03 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

(2) Subchronic if available; otherwise chronic. 

NA - not applicable. 

TABLE 7.7.RME 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

Site 10, Allegany Ballistics Laboratory 

Route EPC Intake 

EPC Selected (Non-Cancer) 

Units for Hazard 

Calculation ( 1) 

mg/kg M 4.2E-02 

mg/kg M 4.SE-05 

mg/kg M 1.6E-01 

mg/kg M 5.9E-03 

mg/kg M 2.BE-04 

mg/kg M 9.2E-07 

mg/kg M 1.1E-03 

mg/kg M 3.9E-05 

Intake 

(Non-Cancer) 

Units 

mg/k~ay 

mg/k~ay 

mg/k~ay 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

Reference Reference Reference Reference 

Dose (2) Dose Units Concentration Concentration 

Un~s 

1.0E+OO mg/kg-day NA NA 

3.0E-04 mg/kg-day NA NA 

3.0E-01 mg/kg-day NA NA 

2.0E-02 mg/k~ay NA NA 

2.7E-01 mg/k~ay NA NA 

3.0E-04 mg/k~ay NA NA 

6.0E-02 mg/kg-day NA NA 

8.0E-04 mg/kg-day NA NA 

Total Hazard Index Across All Exposure Routes/Pathways 

Hazard 

Quotient 

4.2E-02 

1.5E-01 

5.3E-01 

3.0E-01 

1.0E+OO 

1.0E-03 

3.1E-03 

1.BE-02 

4.9E-02 

7.1E-02 

1.1E+OO 



Exposure 

Route 

Ingestion 

!Dermal Absorption 

Scenario Timeframe: Future 

Medium: Soil• 

Exposure Medium: Soil• 

Exposure Point: S~e 10 Soil 

Receptor Population: TrespasserNisitor 

Receptor Age: Adolescents 

Chemical Medium 

of Potential EPC 

Concern Value 

Aluminum 8.9E+03 

Arsenic 9.9E+OO 

Iron 3.4E+04 

Manganese 1.3E+03 

(Total) 

Aluminum 8.9E+03 

Arsenic 9.9E+OO 

Iron 3.4E+04 

Manganese 1.3E+03 

(Total) 

Medium Route 

EPC EPC 

Units Value 

mg/kg 8.9E+03 

mg/kg 9.9E+OO 

mg/kg 3.4E+04 

mg/kg 1.3E+03 

mg/kg 8.9E+03 

mg/kg 9.9E+OO 

mg/kg 3.4E+04 

mg/kg 1.3E+03 

(1) Specify Medium-Specific (M) or Rout&-Specilic (R) EPC selected for hazard calculation. 

(2) Subchronic if available; otherwise chronic. 

NA - not applicable. 

TABLE 7.8.RME 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

Site 10, Allegany Ballistics Laboratory 

Route EPC Intake 

EPC Selected (Non-Cancer) 

Un~ for Hazard 

Calculation (1) 

mg/kg M 2.5E-03 

mg/kg M 2.8E-06 

mg/kg M 9.4E-03 

mg/kg M 3.5E-04 

mg/kg M 1.8E-04 

mg/kg M 6.1E-07 

mg/kg M 7.0E-04 

mg/kg M 2.6E-05 

Intake 

(Non-Cancer) 

Units 

mglk~ay 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/k~ay 

mg/k~ay 

mg/k~ay 

mg/k~ay 

Reference Reference Reference Reference 

Dose (2) Dose Un~ Concentration Concentration 

Units 

1.0E+OO mg/kg-day NA NA 

3.0E-04 mg/kg-day NA NA 

3.0E-01 mg/k~ay NA NA 

2.0E-02 mg/k~ay NA NA 

2.7E-01 mg/kg-day NA NA 

3.0E-04 mg/kg-day NA NA 

6.0E-02 mg/k~ay NA NA 

8.0E-04 mg/k~ay NA NA 

Total Hazard Index Across All Exposure Routes/Pathways 

Hazard 

Quotient 

2.5E-03 

9.2E-03 

3.1E-02 

1.8E-02 

6.1E-02 

6.8E-04 

2.0E-03 

1.2E-02 

3.2E-02 

4.7E-02 

1.1E-01 



Exposure 

Route 

Inhalation 

Scenario Timeframe: Future 

Medium: Soil" 

Exposure Medium: Air 

Exposure Point: Airborne Particulate from Site 10 Soil 

Receptor Population: Resident 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

Aluminum 8.9E+03 

Arsenic 9.9E+OO 

Iron 3.4E+04 

Manganese 1.3E+03 

(Total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

TABLE 7.9.RME 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

Site 10, Allegany Ballistics Laboratory 

Route Route EPC Intake 

EPC EPC Selected (Non-Cancer) 

Value Units for Hazard 

Calculation (1) 

6.8E-06 mgJm' R 1.9E-06 

7.5E-09 mglm' R 2.1E-09 

2.6E-05 mglm' R 7.1E-06 

9.7E-07 mglm' R 2.6E-07 

Intake Reference Reference Reference Reference 

(Non-Cancer) Dose (2) Dose Units Concentration Concentration 

Units Units 

mg/kg-day 1.0E-03 mg/kg-day 3.5E-03 mg/kg-day 

mg/kg-day NA mg/kg-day NA mg/kg-day 

mg/kg-day NA mg/kg-day NA mg/kg-day 

mg/kg-day 1.4E-05 mg/kg-day 5.0E-05 mg/kg-day 

Total Hazard Index Across All Exposure Routes/Pathways 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

(2) Chronic 

Route EPC Value is equal to concentration in soil multiplied by 1/PEF (PEF is site specific, provided in Table7.3. Supplement). 

NA Not applicable. 
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Hazard 

Quotient 

1.9E-03 

1.8E-02 

2.0E-02 

2.0E-02 



Exposure 

Route 

Inhalation 

Scenario Timeframe: Future 

Medium: Soil' 

Exposure Medium: Air 

Exposure Point: Airborne Particulate from Site 1 O Soil 

Receptor Population: Resident 

Receptor AQe: Child 

Chemical Medium 

of Potential EPC 

Concern Value 

Aluminum 8.9E+03 

Arsenic 9.9E+OO 

Iron 3.4E+04 

Manganese 1.3E+03 

(Total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

TABLE 7.10.RME 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

Site 10, Allegany Ballistics Laboratory 

Route Route EPC Intake 

EPC EPC Selected (Non-Cancer) 

Value Units for Hazard 

Calculation (1) 

6.BE-06 mg/m3 R 5.SE-06 

7.5E-09 mg/m3 R 6.3E-09 

2.SE-05 mg/m3 R 2.2E-05 

9.7E-07 mg/m3 R 8.0E-07 

Intake Reference Reference Reference Reference 

(Non-Cancer) Dose (2) Dose Units Concentration Concentration 

Units Units 

mg/kg-day 1.0E-03 mg/kg-day 3.5E-03 mg/kg-day 

mg/kg-day NA mg/kg-day NA mg/kg-day 

mg/kg-day NA mg/kg-day NA mg/kg-day 

mg/kg-day 1.4E-05 mg/kg-day 5.0E-05 mg/kg-day 

Total Hazard Index Across All Exposure Routes/Pathways 
( 1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

(2) Chronic 

Route EPC Value is equal to concentration in soil multiplied by 1/PEF (PEF is site specific, provided in Table 7.3. Supplement). 

NA Not applicable. 
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Hazard 

Quotient 

5.SE-03 

NA 

NA 

5.SE-02 

6.2E-02 

6.2E-02 



Exposure 

Route 

Inhalation 

Scenario Timeframe: Future 

Medium: Soil' 

Exposure Medium: Air 

Exposure Point: Airborne Particulate from Site 1 O Soil 

Receptor Population: Construction Worker 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

Aluminum 8.9E+03 

Arsenic 9.9E+OO 

Iron 3.4E+04 

Manganese 1.3E+03 

(Total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

TABLE 7.11.RME 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

Site 10, Allegany Ballistics Laboratory 

Route Route EPC Intake 

EPC EPC Selected (Non-Cancer) 

Value Units for Hazard 

Calculation (1) 

6.SE-06 mg/m3 
R 1.SE-06 

7.5E-09 mg/m3 
R 1.9E-09 

2.6E-05 mg/m3 
R 6.7E-06 

9.7E-07 mg/m3 R 2.5E-07 

Intake Reference Reference Reference Reference 

(Non-Cancer) Dose (2) Dose Units Concentration Concentration 

Units Units 

mg/kg-day 1.0E-03 mg/kg-day 3.5E-03 mg/kg-day 

mg/kg-day NA mg/kg-day NA mg/kg-day 

mg/kg-day NA mg/kg-day NA mg/kg-day 

mg/kg-day 1.4E-05 mg/kg-day 5.0E-05 mg/kg-day 

Total Hazard Index Across All Exposure Routes/Pathways 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

(2) Chronic 

Route EPC Value is equal to concentration in soil multiplied by 1/PEF (PEF is site specific, provided in Table 7.3 Supplement). 

NA Not applicable. 
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Hazard 

Quotient 

1.SE-03 

1.7E-02 

1.9E-02 

1.9E-02 



Exposure 

!Scenario Tmeframe: Future 
Medium: Soil• 

Exposure Medium: Air 

Exposure Point: Airborne Particulate from Site 1 O Soil 

Receptor Population: TrespasserNisitor 
Receptor Aae: Adolescents 

Chemical Medium Medium 

TABLE 7.12.RME 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

Site 10, Allegany Ballistics Laboratory 

Route Route EPC Intake Intake Reference Reference Reference Reference 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose (2) Dose Units Concentration Concentration 

Concern Value Units Value Units 

Inhalation Aluminum 8.9E+-03 mg/kg 6.8E-06 mg/m 

Arsenic 1.3E+-01 mg/kg 1.0E-08 mg/m3 

Iron 5.1E+04 mg/kg 3.9E-05 mglm3 

Manganese 5.7E+03 mg/kg 4.3E-06 mg/m3 

!Toten 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

(2) Chronic 

Route EPC Value is equal to concentration in soil muttiplied by 1/PEF (PEF is site specific, prov;ded in Table 7 .3 Supplement). 

NA Not applicable. 
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for Hazard Units Units 

Calculation (1) 

R 2.8E-08 mg/kg-day 1.0E-03 mg/kg-day 3.5E-03 mg/kg-day 

R 4.3E-11 mg/kg-day NA mg/kg-day NA mg/kg-day 

R 1.6E-07 mg/kg-day NA mg/kg-day NA mg/kg-day 

R 1.8E-08 mg/kg-day 1.4E-05 mg/kg-day 5.0E-05 mglkirday 

Total Hazard Index Across All Exposure Routes/Pathways 

Hazard 

Quotient 

2.8E-05 

1.3E-03 

~--

1.3E-03 

1.3E-03 



Exposure 

Route 

Ingestion 

IOermal Absorption 

Scenario Timeframe: Future 

~edium: Soil• 

Exposure Medium: Soil• 

Exposure Point: Site 10 Soil 

Receptor Population: Resident 

Receptor Age: Child 

Chemical Medium 

of Potential EPC 

Concern Value 

Aluminum 8.9E+03 

Arsenic 9.9E+OO 

Iron 3.4E+04 

Manganese 1.3E+03 

(Total) 

Aluminum 8.9E+03 

Arsenic 9.9E+OO 

Iron 3.4E+04 

Manganese 1.3E+03 

(Total) 

Medium Route 

EPC EPC 

Unrts Value 

mg/kg 8.9E+03 

mg/kg 9.9E+OO 

mg/kg 3.4E+04 

mg/kg 1.3E+03 

mg/kg 8.9E+03 

mg/kg 9.9E+OO 

mg/kg 3.4E+04 

mg/kg 1.3E+03 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

(2) Chronic. 

NA - not applicable. 

TABLE 7.13.CT 

CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY 

Site 10, Allegany Ballistics Laboratory 

Route EPC Intake 

EPC Selected (Non-Cancer) 

Units for Hazard 

Calculation (1) 

mg/kg M 1.1E-02 

mg/kg M 1.3E-05 

mg/kg M 4.4E-02 

mg/kg M 1.SE-03 

mg/kg M 4.3E-04 

mg/kg M 1.4E-06 

mg/kg M 1.SE-03 

mg/kg M 6.1E-05 

Intake Reference Reference Reference Reference 

(Non-Cancer) Dose (2) Dose Units Concentration Concentration 

Units Units 

mg/kg-day 1.0E+OO mg/kg-<lay NA NA 

mg/kg-day 3.0E-04 mg/kg-<lay NA NA 

mg/kg-<lay 3.0E-01 mg/kg-day NA NA 

mglkg-<lay 2.0E-02 mg/kg-<lay NA NA 

mg/kg-day 2.7E-01 mg/kg-<lay NA NA 

mg/kg-day 3.0E-04 mg/kg-<lay NA NA 

mg/kg-day 6.0E-02 mg/kg-<lay NA NA 

mg/kg-<lay 8.0E-04 mg/kg-<lay NA NA 

Total Hazard Index Across All Exposure Routes/Pathways 

Hazard 

Quotient 

1.1E-02 

4.2E-02 

1.SE-01 

8.1E-02 

2.8E-01 

1.SE-03 

4.8E-03 

2.7E-02 

7.7E-02 

1.1E-01 

3.9E-01 



Exposure 

Route 

Ingestion 

Dermal Absorption 

Scenario Timeframe: Future 

Medium: Soil' 

[Exposure Medium: Soil" 

Exposure Point: S~e 10 Soil 

Receptor Population: Construction Worke1 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

Aluminum 8.9E+03 

Arsenic 9.9E+OO 

Iron 3.4E+04 

Manganese 1.3E+03 

(Total) 

Aluminum 8.9E+03 

Arsenic 9.9E+OO 

Iron 3.4E+04 

Manganese 1.3E+03 

(Total) 

Medium Route 

EPC EPC 

Units Value 

mg/kg 8.9E+03 

mg/kg 9.9E+OO 

mg/kg 3.4E+04 

mg/kg 1.3E+03 

mg/kg 8.9E+03 

mg/kg 9.9E+OO 

mg/kg 3.4E+04 

mg/kg 1.3E+03 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

(2) Subchronic ~available; otheiwise chronic. 

NA - not applicable. 

TABLE 7.14.CT 

CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY 

Site 10, Allegany Ballistics Laboratory 

Route EPC Intake 

EPC Selected (Non-Cancer) 

Units for Hazard 

Calculation (1) 

mg/kg M 3.7E-02 

mg/kg M 4.1E-05 

mg/kg M 1.4E-01 

mg/kg M 5.2E-03 

mg/kg M 9.1E-05 

mg/kg M 3.0E-07 

mg/kg M 3.5E-04 

mg/kg M 1.3E-05 

Intake 

(Non-Cancer) 

Un~s 

mg/kg-<lay 

mg/kg-<lay 

mg/kg-<lay 

mg/kg-<lay 

mg/kg-<lay 

mg/kg-day 

mg/kg-<lay 

mg/kg-<lay 

Reference Reference Reference Reference 

Dose (2) Dose Units Concentration Concentration 

Units 

1.0E+OO mg/kg-day NA NA 

3.0E-04 mg/kg-Oay NA NA 

3.0E-01 mg/kg-Oay NA NA 

2.0E-02 mg/kg-Oay NA NA 

2.7E-01 mg/kg-Oay NA NA 

3.0E-04 mg/kg-day NA NA 

6.0E-02 mg/kg-<lay NA NA 

8.0E-04 mg/kg-Oay NA NA 

Total Hazard Index Across All Exposure Routes/Pathways 

Hazard 

Quotient 

3.7E-02 

1.4E-01 

4.6E-01 

2.6E-01 

9.0E-01 

3.4E-04 

1.0E-03 

5.BE-03 

1.6E-02 

2.3E-02 

9.2E-01 



Exposure 

Route 

Ingestion 

Dermal 
Absorption 

!Scenario Timeframe: Current/Future 

Medium: Surface Soil 

Exposure Medium: Surface soil 

Exposure Point: Site 10 Surface Soil 

Receptor Population: Industrial Worker 

Receptor Age: Adult 

Chemical 

of Potential 

Concern 

Aluminum 

Arsenic 

Iron 

Manganese 

(Total) 

Aluminum 

Arsenic 

Iron 

Manganese 

(Total) 

Medium 

EPC 

Value 

9.1E+03 

7.0E+OO 

2.6E+04 

1.0E+03 

9.1E+03 

7.0E+OO 

2.6E+04 

1.0E+03 

TABLE 8.1.RME 

CALCULATION OF CANCER RISKS 

REASONABLE MAIMUM E"OSURE 

Site 10, Allegany Ballistics Laboratory 

Medium Route Route EPC Selected 

EPC EPC EPC for Risk 

Units Value Units Calculation (1) 

mglkg 9.1E+03 mglkg M 

mglkg 7.0E+OO mg/kg M 

mglkg 2.6E+04 mglkg M 

mglkg 1.0E+03 mglkg M 

mg/kg 9.1E+03 mglkg M 

mglkg 7.0E+OO mglkg M 

mglkg 2.6E+04 mg/kg M 

mglkg 1.0E+03 mglkg M 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

NA - not applicable. 

Intake Intake Cancer Slope Cancer Slope Cancer 

(Cancer) (Cancer) Factor Factor Units Risk 

Units 

3.2E-03 mg/kg-day NA NA NA 

2.SE-06 mg/kg-day 1.SE+OO (mg/kg-day) -1 3.7E-06 

9.0E-03 mg/kg-day NA NA NA 

3.6E-04 mg/kg-day NA NA NA ............................ 
3.7E-06 

2.7E-04 mg/kg-day NA NA NA 

6.3E-07 mglkg-day 1.5E+OO (mg/kg-day) -1 9.4E-07 

7.7E-04 mg/kg-day NA NA NA 

3.1E-05 mg/kg-day NA NA NA ............................ 
9.4E-07 

Total Risk Across All Exposure Routes/Pathays I 4.6E-06 I 



Exposure 

Route 

Ingestion 

Dermal 
~bsorption 

Scenario Timeframe: Current/Future 

Medium: Surface Soil 

Exposure Medium: Surface soil 

Exposure Point: Site 10 Surface Soil 

Receptor Population: TrespasserNisitor 

Receptor Age: Adolescents 

Chemical 

of Potential 

Concern 

Aluminum 

Manic 

Iron 

Manganese 

(Total) 

Aluminum 

Arnenic 

Iron 

Manganese 

(Total 

Medium 

EPC 

Value 

9.1E+03 

7.0E+OO 

2.6E+04 

1.0E+03 

9.1E+03 

7.0E+OO 

2.6E+04 

1.0E+03 

TABLE 8.2.RME 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

Site 10, Allegany Ballistics Laboratory 

Medium Route Route EPC Selected 

EPC EPC EPC for Risk 

Units Value Units Calculation ( 1) 

mg/kg 9.1E+03 mg/kg M 

mg/kg 7.0E+OO mg/kg M 

mg/kg 2.6E+04 mg/kg M 

mg/kg 1.0E+03 mg/kg M 

mg/kg 9.1E+03 mg/kg M 

mg/kg 7.0E+OO mg/kg M 

mg/kg 2.6E+04 mg/kg M 

mg/kg 1.0E+03 mg/kg M 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

NA - not applicable. 

Intake Intake Cancer Slope Cancer Slope Cancer 

(Cancer) (Cancer) Factor Factor Units Risk 

Units 

3.3E-04 mg/kg-<tay NA NA NA 

2.5E-07 mg/kg-day 1.5E+OO (mg/kg-<lay) -1 3.SE-07 

9.3E-04 mg/kg-day NA NA NA 

3.7E-05 mg/kg-<lay NA NA NA ······························ 
3.BE-07 

2.4E-05 mg/kg-day NA NA NA 

5.6E-08 mg/kg-day 1.5E+OO (mg/kg-<tay) -1 8.4E-08 

6.BE-05 mg/kg-<lay NA NA NA 

2.7E-06 mg/kg-<lay NA NA NA ............................. 
8.4E-08 

Total Risk Across All Exposure Routes/Pathways 4.6E-07 



Exposure 

Route 

Inhalation 

Scenario Timeframe: Current/Future 

Medium: Surface Soil 

Exposure Medium: Air 

Exposure Point: Airborne Particulates from Site 10 Surface Soil 

Receptor Population: Industrial Wor1ter 

Receptor Age: Adult 

Chemical Medium Medium 

of Potential EPC EPC 

Concern Value Units 

Aluminum 9.1E+03 mg/kg 

Arsenic 7.0E+OO mg/kg 

Iron 2.6E+04 mg/kg 

Manganese 1.0E+03 mg/kg 

Total 

TABLE 8.3.RME 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

Site 10, Allegany Ballistics Laboratory 

Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation ( 1) 

6.8E-06 mg/m3 R 

5.3E-09 mg/m3 R 

1.9E-05 mg/m3 R 

7.7E-07 mg/m 3 R 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Route EPC Value is equal to concentration in soil multiplied by 1/PEF (PEF is site specific, provided in Table 8.3 Supplement). 

Intake Intake Cancer Slope Cancer Slope Cancer 

(Cancer) (Cancer) Factor Factor Units Risk 

Units 

2.9E-07 mg/kg-day NA NA NA 

2.2E-10 mg/kg-day 1.5E+01 (mg/kg-day) ·1 3.3E-09 

8.1E-07 mg/kg-day NA NA NA 

3.2E-08 mg/kg-day NA NA NA ........................... 
3.3E-09 

Total Risk Across All Exposure Routes/Pathways 3.3E-09 



Parameters 

Table 8.3.Supplement 
Calculation of Site Specific PEF Factor 

Site 10 Alleaanv Ballistics Laboratoni 

Particulate Emission Factor (PEF) = 
(m'lkg) 

PEF= 1.3E+09 

Q/C * 3600 
0.036 * (1-V) x (Um/U1)

3 x F(X) 

Values 

Q/C - Inverse of the mean concentration at the center 90.24 

of a 0.5-acre-square source using Philadelphia (g/m2-s per kg/m3
) 

V - fraction of vegetative cover (unitless) 0.5 

Um - mean annual weindspeed (m/s) 4.69 

Ut - equivalent threshold value of windspeed (mis) 11.32 

F(X) - function dependent on Urn/Ut derived using Cowherd (1985) (Unitlei 0.190 



Exposure 

Route 

Inhalation 

~cenario Timeframe: Current/Future 

Medium: Surface Soil 

Exposure Medium: Air 

Exposure Point: Airborne Particulates from Site 10 Surface Soil 

Receptor Population: TrespasserNisitor 

Receptor Age: Adolescents 

Chemical Medium Medium 

of Potential EPC EPC 

Concern Value Units 

Aluminum 9.1E+03 mg/kg 

Arsenic 7.0E+OO mg/kg 

Iron 2.6E+04 mg/kg 

Manganese 1.0E+03 mg/kg 

Total 

TABLE 8.4.RME 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

Site 1 O, Allegany Ballistics Laboratory 

Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation (1) 

6.8E-06 mg/m3 R 

5.3E-09 mg/m3 R 

1.9E-05 mg/m 3 R 

7.7E-07 mg/m 3 R 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Route EPC Value is equal to concentration in soil multiplied by 1/PEF (PEF is site specific, provided in Table 8.3 Supplement). 

Intake Intake Cancer Slope Cancer Slope Cancer 

(Cancer) (Cancer) Factor Factor Units Risk 

Units 

3.7E-09 mg/kg-day NA NA NA 

2.8E-12 mg/kg-day 1.5E+01 (mg/kg-day) -1 4.3E-11 

1.0E-08 mg/kg-day NA NA NA 

4.2E-10 mg/kg-day NA NA NA ........................... 
4.3E-11 

Total Risk Across All Exposure Routes/Pathways I 4.3E-11 I 



Exposure 

Route 

Ingestion 

Dermal 
l-6.bsorption 

Scenario Timeframe: Future 

Medium: Soil* 

Exposure Medium: Soil* 

Exposure Point: Site 10 Soil 

Receptor Population: Resident 

Receptor Age: Child/Adult 

Chemical 

of Potential 

Concern 

Aluminum 

Arsenic 

Iron 

Manganese 

(Total) 

Aluminum 

Arsenic 

Iron 

Manganese 

(Total) 

Medium 

EPC 

Value 

8.9E+03 

9.9E+OO 

3.4E+04 

1.3E+03 

8.9E+03 

9.9E+OO 

3.4E+04 

1.3E+03 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

TABLE 8.5.RME 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

Site 10, Allegany Ballistics Laboratory 

Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation (1) 

8.9E+03 mg/kg M 

9.9E+OO mg/kg M 

3.4E+04 mg/kg M 

1.3E+03 mg/kg M 

8.9E+03 mg/kg M 

9.9E+OO mg/kg M 

3.4E+04 mg/kg M 

1.3E+03 mg/kg M 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

NA - not applicable. 

Intake Intake Cancer Slope Cancer Slope Cancer 

(Cancer) (Cancer) Factor Factor Units Risk 

Units 

1.3E--02 mg/kg-day NA NA NA 

1.4E--05 mg/kg-day 1.5E+OO (mg/kg-day) -1 2.2E--05 

4.9E--02 mg/kg-day NA NA NA 

1.SE--03 mg/kg-day NA NA NA ........................... 
2.2E--05 

3.3E--04 mg/kg-day NA NA NA 

1.1 E--06 mg/kg-day 1.5E+OO (mg/kg-day) -1 1.7E--06 

1.3E--03 mg/kg-day NA NA NA 

4.7E--05 mg/kg-day NA NA NA ........................... 
1.7E--06 

Total Risk Across All Exposure Routes/Pathways 2.3E--05 



Exposure 

Route 

Ingestion 

Dermal 
Absorption 

~cenario Timeframe: Future 

Medium: Soil" 

Exposure Medium: Soil" 

-xposure Point: Site 10 Soil 

Receptor Population: Construction Worker 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

Aluminum 8.9E+03 

Arsenic 9.9E+OO 

Iron 3.4E+04 

Manganese 1.3E+03 

(Total) 

Aluminum 8.9E+03 

Arsenic 9.9E+OO 

Iron 3.4E+04 

Manganese 1.3E+03 

(Total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

TABLE 8.6.RME 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

Site 10, Allegany Ballistics Laboratory 

Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation ( 1) 

8.9E+03 mg/kg M 

9.9E+OO mg/kg M 

3.4E+04 mg/kg M 

1.3E+03 mg/kg M 

8.9E+03 mg/kg M 

9.9E+OO mg/kg M 

3.4E+04 mg/kg M 

1.3E+03 mg/kg M 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

NA - not applicable. 

Intake Intake Cancer Slope Cancer Slope Cancer 

(Cancer) (Cancer) Factor Factor Units Risk 

Units 

6.0E-04 mg/kg-day NA NA NA 

6.6E-07 mg/kg-day 1.5E+OO (mg/kg-day) -1 9.9E-07 

2.3E-03 mg/kg-day NA NA NA 

8.5E-05 mg/kg-day NA NA NA ........................... 
9.9E-07 

3.9E-06 mg/kg-day NA NA NA 

1.3E-08 mg/kg-day 1.5E+OO (mg/kg-day) -1 2.0E-08 

1.5E-05 mg/kg-day NA NA NA 

5.6E-07 mg/kg-day NA NA NA ........................... 
2.0E-08 

Total Risk Across All Exposure Routes/Pathways 1.0E-06 



Exposure 

Route 

Ingestion 

Denna I 
Absorption 

!Scenario Timeframe: Future 

Medium: Soil' 

Exposure Medium: Soil' 

-xposure Point: Site 1 0 Soil 

Receptor Population: TrespasserNisitor 

Receptor Age: Adolescents 

Chemical Medium 

of Potential EPC 

Concern Value 

Aluminum 8.9E+03 

Arsenic 9.9E+OO 

Iron 3.4E+04 

Manganese 1.3E+03 

(Total) 

Aluminum 8.9E+03 

Arsenic 9.9E+OO 

Iron 3.4E+04 

Manganese 1.3E+03 

(Total) 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

TABLE 8.7.RME 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

Site 10, Allegany Ballistics Laboratory 

Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation (1) 

8.9E+03 mg/kg M 

9.9E+OO mg/kg M 

3.4E+04 mg/kg M 

1.3E+03 mg/kg M 

8.9E+03 mg/kg M 

9.9E+OO mg/kg M 

3.4E+04 mg/kg M 

1.3E+03 mg/kg M 

( 1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

NA - not applicable. 

Intake Intake Cancer Slope Cancer Slope Cancer 

(Cancer) (Cancer) Factor Factor Units Risk 

Units 

3.2E-04 mg/kg-<lay NA NA NA 

3.5E-07 mg/kg-<lay 1.5E+OO (mg/kg-<lay) -1 5.3E-07 

1.2E-03 mg/kg-<lay NA NA NA 

4.5E-05 mg/kg-<lay NA NA NA ........................... 
5.3E-07 

2.3E-05 mg/kg-<lay NA NA NA 

7.SE-08 mg/kg-<lay 1.5E+OO (mg/kg-<lay) -1 1.2E-07 

8.9E-05 mg/kg-<lay NA NA NA 

3.3E-06 mg/kg-<lay NA NA NA ........................... 
1.2E-07 

Total Risk Across All Exposure Routes/Pathways 6.5E-07 



Exposure 

Route 

Inhalation 

Scenario Timeframe: Future 

Medium: Son• 

l:xposure Medium: Air 

Exposure Point: Airborne Particulate from Site 10 Soil 

Receptor Population: Resident 

Receptor Age: Child/Adult 

Chemical Medium Medium 

of Potential EPC EPC 

Concern Value Units 

Aluminum 8.9E+03 mg/kg 

Arsenic g_gE+OO mg/kg 

Iron 3.4E+04 mg/kg 

Manganese 1.3E+03 mg/kg 

Total 

TABLE 8.8.RME 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

Site 10, Allegany Ballistics Laboratory 

Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation (1) 

6.6E-06 mg/m 3 R 

7.4E-09 mg/m3 R 

2.5E-05 mg/m3 R 

9.5E-07 mg/m 3 R 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Intake Intake Cancer Slope Cancer Slope 

(Cancer) (Cancer) Factor Factor Units 

Units 

1.1E-06 mg/kg-day NA NA 

1.2E-09 mg/kg-day 1.5E+01 (mg/kg-day) _, 

4.2E-06 mg/kg-day NA NA 

1.6E-07 mg/kg-day NA NA 

Total Risk Across All Exposure Routes/Pathways 

Route EPC Value is equal to concentration in soil multiplied by 1/PEF (PEF is site specific, provided in Table 8.3 Supplement). 

Cancer 

Risk 

NA 

1.8E-08 

NA 

NA ........................... 
1.8E-08 

I 1.8E-08 I 



Exposure 

Route 

Inhalation 

!Scenario Timeframe: Future 

Medium: Soil* 

Exposure Medium: Air 

Exposure Point: Airborne Particulate from Site 3 Soil 

Receptor Population: Construction Worker 

Receptor A11e: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

Aluminum 8.9E+03 

Arsenic 9.9E+OO 

Iron 3.4E+04 

Manganese 1.3E+03 

Total 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

TABLE 8.9.RME 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

Site 10, Allegany Ballistics Laboratory 

Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation (1) 

6.6E-06 mg/m3 R 

7.4E-09 mg/m3 R 

2.5E-05 mg/m3 R 

9.5E-07 mg/m3 R 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Intake Intake Cancer Slope Cancer Slope 

(Cancer) (Cancer) Factor Factor Units 

Units 

2.5E-08 mg/kg-<lay NA NA 

2.7E-11 mg/kg-<lay 1.5E+01 (mg/kg-<lay) _, 

9.3E-08 mg/kg-<lay NA NA 

3.5E-09 mg/kg-<lay NA NA 

Total Risk Across All Exposure Routes/Pathways 

Route EPC Value is equal to concentration in soil multiplied by 1/PEF (PEF is site specific, provided in Table 8.3 Supplement). 

Cancer 

Risk 

NA 

4.1E-10 

NA 

NA ........................... 
4.1E-10 

I 4.1E-10 I 



Exposure 

Route 

Inhalation 

Scenario Timeframe: Future 

Medium: Soil' 

Exposure Medium: Air 

:::xposure Point: Airborne Particulate from Site 10 Soil 

Receptor Population: TrespasserNisitor 

Receptor A11e: Adolescents 

Chemical Medium 

of Potential EPC 

Concern Value 

Aluminum 8.9E+03 

Arsenic 9.9E+OO 

Iron 3.4E+04 

Manganese 1.3E+03 

Total 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

TABLE 8.10.RME 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

Site 10, Allegany Ballistics Laboratory 

Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation (1) 

6.6E-06 mg/m3 R 

7.4E-09 mg/m3 R 

2.5E-05 mg/m3 R 

9.5E-07 mg/m3 R 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Intake Intake Cancer Slope Cancer Slope 

(Cancer) (Cancer) Factor Factor Units 

Units 

3.6E-09 mg/kg-day NA NA 

4.0E-12 mg/kg-day 1.5E+01 (mg/kg-day) _, 

1.4E-08 mg/kg-day NA NA 

5.1E-10 mg/kg-day NA NA 

Total Risk Across All Exposure Routes/Pathways 

Route EPC Value is equal to concentration in soil multiplied by 1/PEF (PEF is site specific, provided in Table 8.3 Supplement). 

Cancer 

Risk 

NA 

6.0E-11 

NA 

NA ........................... 
6.0E-11 

I 6.0E-11 I 



Exposure 

Route 

~ngestion 

Dermal 
~bsorption 

Scenario Timeframe: Future 

Medium: Soil• 

~xposure Medium: Soil• 

~xposure Point: Site 10 Soil 

Receptor Population: Resident 

Receptor Age: Child/Adult 

Chemical 

of Potential 

Concern 

Aluminum 

Arsenic 

Iron 

Manganese 

(Total) 

Aluminum 

Arsenic 

Iron 

Manganese 

(Total) 

Medium 

EPC 

Value 

8.9E+03 

9.9E+OO 

3.4E+04 

1.3E+03 

8.9E+03 

9.9E+OO 

3.4E+04 

1.3E+03 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

TABLE 8.11.CT 

CALCULATION OF CANCER RISKS 

CENTRAL TENDENCY 

Site 10, Allegany Ballistics Laboratory 

Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation ( 1) 

8.9E+03 mg/kg M 

9.9E+OO mg/kg M 

3.4E+04 mg/kg M 

1.3E+03 mg/kg M 

8.9E+03 mg/kg M 

9.9E+OO mg/kg M 

3.4E+04 mg/kg M 

1.3E+03 mg/kg M 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

NA - not applicable. 

Intake Intake Cancer Slope Cancer Slope Cancer 

(Cancer) (Cancer) Factor Factor Units Risk 

Units 

1.5E-03 mg/kg-<lay NA NA NA 

1.7E-06 mg/kg-<lay 1.5E+OO (mg/kg-<lay) -1 2.5E-06 

5.7E-03 mg/kg-<lay NA NA NA 

2.1E-04 mg/kg-<lay NA NA NA ............................ 
2.5E-06 

6.7E-05 mg/kg-<lay NA NA NA 

2.2E-07 mg/kg-<lay 1.5E+OO (mg/kg-<lay) -1 3.3E-07 

2.5E-04 mg/kg-<lay NA NA NA 

9.5E-06 mg/kg-<lay NA NA NA ............................ 
3.3E-07 

Total Risk Across All Exposure Routes/Pathways I 2.BE-06 I 



Medium 

Surface Soil 

Scenario Timeframe: CurrenUFuture 
Receptor Population: Industrial Workeo 

Receptor Age: Adult 

Exposure Exposure 

Medium Point 

Surface Soil Site 10 Surface Soil 

Aluminum 

Arsenic 

Iron 

Chemical 

Manganese 

Air Airborne Particulates 
from Site 10 Surface 
Soil Aluminum 

Arsenic 

Iron 

Manganese 

(Total) 

TABLE 9.1.RME 

SUMMARY OF RECEPTOR RISKS ANO HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

Site 10, Allegany Ballistics Laboratory 

Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Exposure 

Absorption Routes Total 

NA - NA 0.0E+OO ~luminum 

3.7E-06 -- 9.4E-07 4.6E-06 ~rsenic 

NA -- NA O.OE+OO Iron 

NA - NA 0.0E+OO Manganese 

3.7E-06 O.OE+OO 9.4E-07 4.6E-06 

Total Risk Across Surface Soil at Site 1 C 4.6E-06 

-- NA - O.OE+OO Aluminum 

-- 3.3E-09 - 3.3E-09 Arsenic 

-- NA - 0.0E+OO Iron 

-- NA - 0.0E+OO Manganese 

(Total) O.OE+OO 3.3E-09 0.0E+OO 3.3E-09 

Total Risk Across Airborne Particulates from Site 1 O Surface Soi 3.3E-09 

Total Risk Across All Media and All Exposure Routes 4.6E-06 

Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Exposure 

Target Organ Absorption Routes Total 

CNS 8.9E-03 -- 2.BE-03 1.2E-02 

Skin/vascular 2.3E-02 -- 5.BE-03 2.9E-02 

Gastrointestinal/Liver 8.4E-02 -- 3.6E-02 1.2E-01 

CNS 5.0E-02 - 1.1E-01 1.6E-01 

(Total) 1.7E-01 O.OE+OO 1.5E-01 3.2E-01 

Total Hazard Across Surface Soil at Site 10 3.2E-01 

CNS - 8.2E-04 -- 8.2E-04 

NA - NA - O.OE+OO 

NA - NA - O.OE+OO 

CNS -- 6.5E-03 -- 6.5E-03 

(Total) O.OE+OO 7.3E-03 0.0E+OO 7.3E-03 

Total Hazard Across Airborne Particulates from Site 10 Surface Soi 7.3E-03 

Total Hazard Index Across All Media and All Exposure Routes 3.2E-01 

Total CNS HI = li==1=.8=E=-0=1==ll 

Total Liver HI= 1.2E-01 
11=====11 

Total Skin HI = 2.9E-02 
11=======11 

Total Vascular HI = 2.9E-02 
11======11 

Total Gastrointestinal HI = 1.2E-01 
!!====::! 



Medium 

Surface Soil 

Scenario Timeframe: CurrenVFuture 
Receptor Population: TrespasserN1sit01 

Receptor Age: Adolescents 

Exposure Exposure 

Medium Point 

Surface Soil Site 1 O Surface Soi 

Aluminum 

Arsenic 

Iron 

Chemical 

Manganese 

Air Airborne 
Particulates from 
Site 1 O Surface Soil Aluminum 

Arsenic 

Iron 

Manganese 

{Total) 

TABLE 9.2.RME 

SUMMARY OF RECEPTOR RISKS ANO HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

Site 10, Allegany Ballistics Laboratory 

Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Exposure 

Absorption Routes Total 

NA - NA O.OE+OO Aluminum 

3.8E-07 - 8.4E-08 4.6E-07 Arsenic 

NA - NA 0.0E+OO Iron 

NA - NA O.OE+OO Manganese 

3.8E-07 0.0E+OO 8.4E-08 4.6E-07 

Total Risk Across Surface Soil at Site 10 4.6E-07 

- NA - O.OE+OO Aluminum 

- 4.3E-11 - 4.3E-11 Arsenic 

-- NA - O.OE+OO Iron 

- NA - O.OE+OO Manganese 

{Total) O.OE+OO 4.3E-11 O.OE+OO 4.3E-11 

Total Risk Across Airborne Particulates from Site 10 Surface Soi 4.3E-11 

Total Risk Across All Media and All Exposure Routes 4.6E-07 

Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Exposure 

Target Organ Absorption Routes Total 

CNS 2.5E-03 - 6.9E-04 3.2E-03 

Skin/vascular 6.6E-03 - 1.4E-03 8.0E-03 

Gastrointestinal/Liver 2.4E-02 - 8.9E-03 3.3E-02 

CNS 1.4E-02 - 2.6E-02 4.1E-02 

(Total) 4.8E-02 0.0E+OO 3.7E-02 8.5E-02 

Total Hazard Across Surface Soil from Site 1C 8.5E-02 

CNS - 2.9E-05 - 2.9E-05 

NA - NA - O.OE+OO 

NA - NA - O.OE+OO 

CNS - 2.3E-04 - 2.3E-04 

(Total) O.OE+OO 2.6E-04 O.OE+OO 2.6E-04 

Total Hazard Across Airborne Particulates from Site 10 Surface Soi 2.6E-04 

Total Hazard Index Across All Media and All Exposure Routes 8.5E-02 

Total CNS HI = 4.4E-02 
li=======ll 

Total Liver HI = 3.3E-02 
11======9 

Total Skin HI= 8.0E-03 
11======:1 

Total Vascular HI = 8.0E-03 
11====11 

Total Gastrointestinal HI = 3.3E-02 
-=======!I 



Medium 

Soil0 

Scenario Timeframe: Future 
Receptor Population: Residenl 

Receptor Age: Adult 

Exposure Exposure 

Medium Point 

Soil0 Site 10 Soil 

Air Airborne ParticulatE 
from Site 10 Soil 

• surface and subsurface combined soil. 

Chemical 

(Total) 

(Total) 

Ingestion 

O.OE+OO 

TABLE 9.3.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

Site 10, Allegany Ballistics Laboratory 

Carcinogenic Risk Chemical 

Inhalation Dermal Exposure 

Absorption Routes Total 

~luminum 

~senic 

Iron 

Manganese 

O.OE+OO O.OE+OO 0.0E+OO 

Total Risk Across Soil0 from Site 10 O.OE+OO 

~luminum 

~enic 

Iron 

Manganese 

O.OE+OO O.OE+OO O.OE+OO O.OE+OO 

Total Risk Across Airborne Particulate from Site 10 Soi O.OE+OO 

Total Risk Across All Media and All Exposure Routes O.OE+OO 

Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Exposure 

Target Organ Absorption Routes Total 

CNS 1.2E-02 - 1.5E-03 1.4E-02 

Skin/vascular 4.5E-02 - 4.5E-03 5.0E-02 

Gastrointestinal/Liver 1.5E-01 - 2.5E-02 1.BE-01 

CNS 8.7E-02 - 7.1E-02 1.6E-01 

(Total) 3.0E-01 O.OE+OO 1.0E-01 4.0E-01 

Total Risk Across Soil0 from Site 10 4.0E-01 

CNS - 1.9E-03 - 1.9E-03 

NA - O.OE+OO - O.OE+OO 

NA - O.OE+OO - O.OE+OO 

CNS - 1.BE-02 - 1.BE-02 

(Total) O.OE+OO 2.0E-02 O.OE+OO 2.0E-02 

Total Hazard Across Airborne Particulates from Site 10 Surface Soi 2.0E-02 

Total Hazard Index Across All Media and All Exposure Routes I 4.2E-01 I 
Total CNS HI = 1.9E-01 

11======11 
Total Liver HI = 1.BE-01 

11=====11 
Total Skin HI = 5.0E-02 

ll=====ll 
Total Vascular HI = 5.0E-02 

ll======ll 
Total Gastrointestinal HI = 11==1=.B=E=-=0=1 =.!I 



Medium 

Seit• 

Scenario Timeframe: Future 
Receptor Population: ResiderY 

Receptor Age: Child 

Exposure Exposure 

Medium Point 

Soil. Site 10 Soil 

Air Airborne ParticulatE 
from Site 10 Soil 

• surface and subsurface combined soil. 

Chemical 

(Total) 

(Total) 

TABLE 9.4.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

Site 10, Allegany Ballistics Laboratory 

Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Exposure 

Absorption Routes Total 

Aluminum 

Arsenic 

Iron 

Manganese 

O.OE+OO O.OE+OO 0.0E+OO O.OE+OO 

Total Risk Across Seit• from Srte 10 O.OE+OO 

Aluminum 

Arsenic 

Iron 

Manganese 

O.OE+OO 0.0E+OO O.OE+OO O.OE+OO 

Total Risk Across Airborne Particulate from Site 10 Soi O.OE+OO 

Total Risk Across All Media and All Exposure Routes O.OE+OO 

Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Exposure 

Target Organ Absorption Routes Total 

CNS 1.0E-01 - 8.4E-03 1.1E-01 

Skinlvascular 3.BE-01 - 2.5E-02 4.1E-01 

Gastrointestinal/Liver 1.3E+OO - 1.4E-01 1.4E+OO 

CNS 7.3E-01 - 4.0E-01 1.1E+OO 
f--· -· 

(Total) 2.5E+OO O.OE+OO 5.BE-01 3.1E+OO 

Total Risk Across Seit• from Site 10 3.1E+OO 

CNS - 5.6E-03 - 5.6E-03 

NA - NA - 0.0E+OO 

NA - NA - O.OE+OO 

CNS - 5.6E-02 - 5.6E-02 

(Total) 0.0E+OO 6.2E-02 O.OE+OO 6.2E-02 

Total Risk Across Airborne Particulate from Site 10 Soi 6.2E-02 

Total Hazard Index Across All Media and All Exposure Routes 3.2E+OO 

Total CNS HI = 1.3E+OO 
P===~I 

Total Liver HI = 1.4E+OO 
p===~I 

Total Skin HI =11==4=.1=E=-0=1==1J 

Total Vascular HI = 4.1 E-01 
P====ll 

Total Gastrointestinal HI = 1.4E+OO 
"=======!! 



Medium 

Soil• 

Scenario Timeframe: Future 
Receptor Population: Residenl 

Receptor Age: Child/Adult 

Exposure Exposure 

Medium Point 

Soil. Site 10 Soil 

Air Airborne Particulat1 
from Site 10 Soil 

• surface and subsurface combined soil. 

TABLE 9.5.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

Site 10, Allegany Ballistics Laboratory 

Chemical Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Exposure 

Absorption Routes Total 

Aluminum NA - NA O.OE+OO 

Arsenic 2.2E-05 - 1.7E-06 2.3E-05 

Iron NA - NA 0.0E+OO 

Manganese NA - NA O.OE+OO --
(Total) 2.2E-05 O.OE+OO 1.7E-06 2.3E-05 

Total Risk Across Soil• at Site 10 2.3E-05 

Aluminum - NA - O.OE+OO 

Arsenic - 1.8E-08 - 1.8E-08 

Iron - NA - O.OE+OO 

Manganese - NA - O.OE+OO 

(Total) 0.0E+OO 1.8E-08 0.0E+OO 1.8E-08 

Total Risk Across Airborne Particulate from Site 10 Soi 1.8E-08 

Total Risk Across All Media and All Exposure Routes 2.3E-05 

Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Exposure 

Target Organ Absorption Routes Total 

--
(Total) O.OE+OO 0.0E+OO 0.0E+OO O.OE+OO 

Total Hazard Across Soil• at Site 10 0.0E+OO 

(Total) 0.0E+OO O.OE+OO O.OE+OO O.OE+OO 

Total Hazard Across Airborne Particulate from Site 10 Soi O.OE+OO 

Total Hazard Index Across All Media and All Exposure Routes O.OE+OO 



Medium 

Soil• 

cenario Timeframe: Future 
Receptor Population: Construction Worker 

Receptor Age: Adult 

Exposure Exposure Chemical 

Medium Point 

Soil• Site 10 Soil 

!Aluminum 

!Arsenic 

Iron 

!Manganese 

Air Airborne Particulate 
from Site 10 Soil 

!Aluminum 

Arsenic 

Iron 

Manganese 

(Total) 

(Total) 

TABLE 9.6.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

Site 10, Allegany Ballistics Laboratory 

Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Exposure 

Absorption Routes Total 

NA - NA 0.0E+OO !Aluminum 

9.9E-07 - 2.0E-08 1.0E-06 !Arsenic 

NA - NA 0.0E+OO Iron 

NA - NA O.OE+OO Manganese 

9.9E-07 O.OE+OO 2.0E-08 1.0E-06 

Total Risk Across Soil• at Site 10 1.0E-06 

- NA - O.OE+OO Aluminum 

-- 4.1E-10 - 4.1E-10 Arsenic 

- NA - O.OE+OO Iron 

- NA - O.OE+OO Manganese 

O.OE+OO 4.1E-10 O.OE+OO 4.1E-10 

Total Risk Across Airborne Particulate from Site 10 Soi 4.1E-10 

•surface and subsurface combined soil. Total Risk Across All Media and All Exposure Routes 1.0E-06 

Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Exposure 

Target Organ Absorption Routes Total 

CNS 4.2E-02 - 1.0E-03 4.3E-02 

Skin/vascular 1.5E-01 - 3.1E-03 1.6E-01 

Gastrointestinal/Liver 5.3E-01 - 1.SE-02 5.5E-01 

CNS 3.0E-01 - 4.9E-02 3.5E-01 

(Total) 1.0E+OO 0.0E+OO 7.1E-02 1.1E+OO 

Total Hazard Across Soil0 at Site 10 1.1E+OO 

CNS - 1.BE-03 - 1.SE-03 

NA - O.OE+OO - O.OE+OO 

NA - O.OE+OO - O.OE+OO 

CNS - 1.7E-02 - 1.7E-02 

(Total) O.OE+OO 1.9E-02 O.OE+OO 1.9E-02 

Total Hazard Across Airborne Particulate from Site 10 Soi 1.9E-02 

Total Hazard Index Across All Media and All Exposure Routes 1.1E+OO 

Total CNS HI= 4.1E-01 
ll======ll 

Total Liver HI = l!==i5:. 5:iE:·:O 1"==ll 

Total Skin HI = 1.6E-01 
llo======ll 

Total Vascular HI = 1.6E-01 
llo======ll 

Total Gastrointestinal HI =11===5=.5=E=·=0=1 =.!I 



Scenario Timeframe: Future 
Receptor Population: TrespasserNisitor 

Receptor Age: Adolescents 

TABLE 9.7.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

Site 10, Allegany Ballistics Laboratory 

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical 

Medium Point 

Ingestion Inhalation Dermal Exposure 

Absorption Routes Total 

Soil• Soil• Site 10 Soil 

~luminum NA - NA O.OE+OO Aluminum 

f\rsenic 5.3E-07 - 1.2E-07 6.5E-07 Arsenic 

Iron NA - NA O.OE+OO Iron 

Manganese NA - NA O.OE+OO Manganese 

(Total) 5.3E-07 O.OE+OO 1.2E-07 6.5E-07 

Total Risk Across Soil• at Site 10 6.5E-07 

Soil• Air Airborne ParticulatE 
from Site 10 Soil 

!Aluminum - NA - O.OE+OO Aluminum 

Arsenic - 6.0E-11 - 6.0E-11 ~enic 

Iron - NA -- 0.0E+OO Iron 

Manganese - NA - O.OE+OO Manganese 

(Total) 0.0E+OO 6.0E-11 0.0E+OO 6.0E-11 

Total Risk Across Airborne Particulate from S~e 10 Soi 6.0E-11 

•surface and subsurface combined soil. Total Risk Across All Media and All Exposure Routes 6.5E-07 

Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Exposure 

Target Organ Absorption Routes Total 

CNS 2.5E-03 - 6.SE-04 3.2E-03 

Skin/vascular 9.2E-03 - 2.0E-03 1.1E-02 

Gastrointestinal/Liver 3.1E-02 - 1.2E-02 4.3E-02 

CNS 1.SE-02 - 3.2E-02 5.0E-02 

(Total) 6.1E-02 O.OE+OO 4.7E-02 1.1E-01 

Total Hazard Across Soil• at Site 10 1.1E-01 

CNS - 2.SE-05 - 2.SE-05 

NA - 0.0E+OO - 0.0E+OO 

NA - 0.0E+OO - 0.0E+OO 

CNS - 1.3E-03 - 1.3E-03 

(Total) 0.0E+OO 1.3E-03 0.0E+OO 1.3E-03 

Total Hazard Across Airborne Particulate from Site 10 Soi 1.3E-03 

Total Hazard Index Across All Media and All Exposure Routes 1.1E-01 

Total CNS HI = 5.5E-02 
l?===-==11 

Total Liver HI = 4.3E-02 
ll======tl 

Total Skin HI= 1.1E-02 
l?======ll 

Total Vascular HI = 11===1=.1=E=-,.o2"==1l 

Total Gastrointestinal HI = 4.3E-02 11======11 



Medium 

Soil" 

Scenario Timeframe: Future 
Receptor Population: Residen: 

Receptor Age: Child 

Exposure Exposure 

Medium Point 

Soil* Site 10 Soil 

• surface and subsurface combined soil. 

Chemical 

(Total) 

TABLE 9.8.CT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 

Site 10, Allegany Ballistics Laboratory 

Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Exposure 

Absorption Routes Total 

lo.luminum 

l<>.rsenic 

ron 

--~--
Manganese 

O.OE+OO O.OE+OO O.OE+OO 0.0E+OO 

Total Risk Across Soil" from S~e 10 0.0E+OO 

Total Risk Across All Media and All Exposure Routes 0.0E+OO 

Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Exposure 

Target Organ Absorption Routes Total 

CNS 1.1E-02 - 1.SE-03 1.3E-02 

Skin/vascular 4.2E-02 - 4.BE-03 4.7E-02 

Gastrointestinal/Liver 1.5E-01 - 2.7E-02 1.7E-01 

CNS 8.1E-02 - 7.7E-02 1.SE-01 

(Total) 2.BE-01 0.0E+OO 1.1E-01 3.9E-01 

Total Risk Across Soil" from Site 10 3.9E-01 

Total Hazard Index Across All Media and All Exposure Routes 3.9E-01 

Total CNS HI = 1. 7E-01 
C========ll 

Total Liver HI= 1.7E-01 
1=====41 

Total Skin HI =~=4=.7=E=-,.o2"=~ 

Total Vascular HI = 4. 7E-02 
ll======H 

Total Gastrointestinal HI =11==1=.7=E=-=0=1 =di 



Medium 

Soil* 

Scenario Timeframe: Future 
Receptor Population: Residenl 

Receptor Age: Child/Adult 

Exposure Exposure 

Medium Point 

Soil' Srte 10 ::soil 

• surface and subsurface combined soil. 

Chemical 

~luminum 

~rsenic 

Iron 

Manganese 

{Total) 

TABLE 9.9.CT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 

Site 10, Allegany Ballistics Laboratory 

Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Exposure 

Absorption Routes Total 

NA - NA O.OE+OO 

2.SE-06 - 3.3E-07 2.BE-06 

NA - NA O.OE+OO 

NA - NA 0.0E+OO 

2.SE-06 O.OE+OO 3.3E-07 2.BE-06 

Total Risk Across Soil' at Site 10 2.BE-06 

Total Risk Across All Media and All Exposure Routes 2.BE-06 

Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Exposure 

Target Organ Absorption Routes Total 

{Total) O.OE+OO 0.0E+OO O.OE+OO 0.0E+OO 

Total Hazard Across Soil' at Site 1C O.OE+OO 

Total Hazard Index Across All Media and All Exposure Routes O.OE+OO 



cenario Timeframe: Future 
Receptor Population: Construction Worker 

Receptor Age: Adult 

Medium Exposure Exposure 

Medium Point 

Soil' :>oil' Site 10 Soil 

•surface and subsurface combined soil. 

Chemical 

TABLE 9.10.CT 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 

Site 10, Allegany Ballistics Laboratory 

Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Exposure 

Absorption Routes Total 

~luminum 

~rsenic 

Iron 

Manganese 
--·- ---- --

Total Risk Across Soil' at Site 10 0.0E+OO 

Total Risk Across All Media and All Exposure Routes 0.0E+OO 

Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Exposure 

Target Organ Absorption Routes Total 

CNS 3.?E-02 - 3.4E-04 3.7E-02 

Skin/vascular 1.4E-01 - 1.0E-03 1.4E-01 

Gastrointestinal/Liver 4.6E-01 - 5.BE-03 4.7E-01 

CNS 2.6E-01 - 1.6E-02 2.BE-01 

(Total) 9.0E-01 O.OE+OO 2.3E-02 9.2E-01 

Total Hazard Across Soil' at Site 10 9.2E-01 

Total Hazard Index Across All Media and All Exposure Routes 9.2E-01 

Total CNS HI = 3.1 E-01 
U======ll 

Total Liver HI= 4.7E-01 
1?======11 

Total Skin HI = ll==1=.4=E=-0=1==ll 
Total Vascular HI= 1.4E-01 

1?======11 
Total Gastrointestinal HI = 4. 7E-01 

"=======" 



Medium 

Soil• 

cenario Timeframe: Future 
Receptor Population: Resident 

Receptor Age: Child 

Exposure Exposure 

Medium Point 

Soil• Site 10 Soil 

• surface and subsurface combined soil. 

Chemical 

(Total) 

Ingestion 

0.0E+OO 

TABLE 10.1.RME 

RISK ASSESSMENT SUMMARY 

REASONABLE MAXIMUM EXPOSURE 

Site 10, Allegany Ballistics Laboratory 

Carcinogenic Risk 

Inhalation Dermal Exposure 

Absorption Routes Total 

~senic 

Iron 

Manganese 

O.OE+OO O.OE+OO 0.0E+OO 

Total Risk Across SoiJ• from Stte 10 O.OE+OO 

Total Risk Across All Media and All Exposure Routes 0.0E+OO 

Chemical Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Exposure 

Target Organ Absorption Routes Total 

Skin/vascular 1.0E-01 - 8.4E-03 1.1E-01 

Gastrointestinal/Liver 3.BE-01 - 2.SE-02 4.1E-01 

CNS 1.3E+OO - 1.4E-01 1.4E+OO 

(Total) 1.BE+OO 0.0E+OO 1.BE-01 2.0E+OO 

Total Risk Across Soil• from Site 10 2.0E+OO 

Total Hazard Index Across All Media and All Exposure Routes 2.0E+OO 

1.4E+OO Total CNS HI = 
ll=====H 

Total Liver HI = 4.1 E-01 
11====""'11 

Total Skin HI = 1.1 E-01 
l~====H 

Total Vascular HJ = 1.1 E-01 
11====""'11 

Total Gastrointestinal HI = 1!==4=·=1=E=-0=1==!1 



Medium 

Soil* 

Scenario Timeframe: Future 
Receptor Population: Resident 

Receptor Age: Child/Adult 

Exposure Exposure 
Medium Point 

Soil0 Site 10 Soil 

• surface and subsurface combined soil. 

Chemical 

Arwnic 

(Total) 

Ingestion 

2.2E-05 

2.2E-05 

TABLE 10.2.RME 

RISK ASSESSMENT SUMMARY 

REASONABLE MAXIMUM EXPOSURE 

Sile 10, Allegany Ballistics Laboratory 

Carcinogenic Risk 

Inhalation Dermal Exposure 
Absorption Routes Total 

- 1.7E-06 -~ 
O.OE+OO 1.7E-06 2.3E-05 

Total Risk Across Soi1° at Site ' 2.3E-05 

Total Risk Across All Media and All Exposure Routes 2.3E-05 

Chemical Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Denna I Exposure 
Target Organ Absorption Routes Total 

(Total) O.OE+OO O.OE+OO O.OE+OO O.OE+OO 

Total Hazard Across Soil0 at Site 3 O.OE+OO 

Total Hazard Index Across All Media and All Exposure Routes O.OE+OO 



Date of 
Medium SamDllna 

Surface Soll 
Site 10 06107100 

06107100 
06107100 
06107100 
06/07/00 
06107100 
06107100 

10/28/1995 
Soll* 
Site 10 06107100 
Surface Soil 06107100 

06107100 
06107100 
06107100 
06107100 
06/07/00 

10/28/1995 

Site 10 06107100 
Subsurface Soil 06107100 

06107100 
06107100 
06107100 
06107100 
07/21/92 
11/15/94 

1 Duplicate of sample AS10-SS03-(0-0.5) 

Soil• - Surface and subsurface soil combined. 

Table 8-1 
Summary of Data Quantltatlvely Used In Risk Assessment 

Site 10, Allegany Balllstlcs Laboratory 

Sample 
Location Sam Die Parameters 

AS10-SB01 AS10-SS01-(0-0.5) voes, Total Metals 
AS10-SB02 AS 1 O-SS02-(0-0.5) voes, Total Metals 
AS10-SB03 AS10-SS03-(0-0.5) voes, Total Metals 
AS10-SB03 AS 1O-SS03P-(0-0.5)1 voes 
AS10-SB04 AS 1 O-SS04-(0-0 .5) voes, Total Metals 
AS10-SB05 AS10-SS05-(0-0.5) voes, Total Metals 
AS10-SB06 AS10-SS06-(0-0.5) voes. Total Metals 

PWA-29S/2/29/7 HeS-PWA-29S voes <select\, SVOes, EXPLO !select\, Total Metals 

AS10-SB01 AS10-SS01-(0-0.5) voes, Total Metals 
AS10-SB02 AS10-SS02-(0-0.5) voes, Total Metals 
AS10-SB03 AS1 O-SS03-(0-0.5) voes, Total Metals 
AS10-SB03 AS10-SS03P-(0-0.5)1 voes 
AS10-SB04 AS10-SS04-(0-0.5) voes, Total Metals 
AS10-SB05 AS10-SS05-(0-0.5) voes, Total Metals 
AS10-SB06 AS 10-SS06-(0-0.5) voes, Total Metals 

PWA-29S/2/29/7 HeS-PWA-29S voes (select), SVOes, EXPLO (select), Total Metals 

AS10-SB01 AS10-SB01-(2-4) voes, Total Metals 
AS10-SB02 AS10-SB02-(2-4) voes, Total Metals 
AS10-SB03 AS10-SB03-(2-4) voes, Total Metals 
AS10-SB04 AS10-SB04-(2-4) voes, Total Metals 
AS10-SB05 AS10-SB05-(2-4) voes, Total Metals 
AS10-SB06 AS 10-5906-(2-4) voes, Total Metals 
PWA-13/14 HeS-PWA-13 Total Metals 
PWA-13/14 HeS-PWA-29 1,2,4-Trichlorobenzene, (1,2-, 1,3-, 1.4-)Dichlorobenzene, svoes, EXPLO (select), Total Metals 



Table 8· 2 

Summary of Chemicals of Potential Concern for the HHRA 

Site 10, Allegany Ballistics Laboratory 

Surface Soil Soil* 
Ingestion, Dermal, and Inhalation Ingestion, Dermal, and Inhalation 
of Airborne Particulates of Airborne Particulates 

Aluminum Aluminum 

Arsenic Arsenic 

Iron Iron 

Manganese Manganese 

• Surface and subsurface soil combined. 



Table 8-3 
Exposure Pathways 

Site 10. Alleaanv Ballistics Laboratorv 
Media Exposure Current Future 

Route Industrial TrespasserNisltor TrespasserNisitor Construction Resident 
Worker Adolescent Adolescent Worker Adult Child 

Surface Soil (Site 10) Ingestion x x 
Dermal x x 
Inhalation x x 

Soil• (Site 10) 

Ingestion x x x x 
Dermal x x x x 
Inhalation x x x x 

X Quant~ative evaluation. 



Table 8-4 

Summary of RME Cancer Risks and Hazard Indices 

Site 10, Allegany Ballistics Laboratory 

Chemicals with Chemicals with Cancer Chemicals with Cancer 

Receptor Media Exposure Route Cancer Risk Cancer Risks >10 .. Risks >10"5 and <10 .. Risks >10"8 and <10"5 Hazard Index Chemicals with H1>1 
Current/Future Surface Soil - lnaestion 3.7E-06 Arsenic 0.2 
Industrial Worker Site 10 Dermal Contact 9.4E-07 0.2 

Inhalation 3.3E-09 0.007 
Total 4.6E-06 0.3 

All Media Total 4.6E-06 0.3 

Current/Future Surface Soil - lnaestion 3.8E-07 0.05 
~dolescent Site 10 Dermal Contact 8.4E-08 0.04 
T respasserNisitor Inhalation 4.3E-11 0.0003 

Total 4.6E-07 0.09 

All Media Total 4.6E-07 0.09 
Future Adult Resident Soil• - lnaestion NA 0.3 

Site 10 Dermal Contact NA 0.1 
Inhalation NA 0.02 
Total NA 0.4 

All Media Total NA 0.4 
Future Child Resident Soil'- lnaestion NA 2.5 Iron 

Site 10 Dermal Contact NA 0.6 
Inhalation NA 0.06 
Total NA 3.2 Iron 

All Media Total NA 3.2 
Future Child/Adult Soil• - lnaestion 2.2E-05 Arsenic NA 
Resident Site 10 Dermal Contact 1.7E-06 Arsenic NA 

Inhalation 1.8E-08 NA 
Total 2.3E-05 NA 

All Media Total 2.3E-05 NA 
Future Construction Soil• - lnaestion 9.9E-07 1.0 
Worker Site 10 Dermal Contact 2.0E-08 0.07 

Inhalation 4.1E-10 0.02 
Total 1.0E-06 1.1 

All Media Total 1.0E-06 1.1 

Future Adolescent Soil• - lnaestion 5.3E-07 0.06 
T respasserNisitor S~e 10 Dermal Contact 1.2E-07 0.05 

Inhalation 6.0E-11 0.001 
Total 6.5E-07 0.1 

All Media Total 6.5E-07 0.1 



Table 8-5 
Summary of CT Cancer Risks and Hazard Indices 

Site 10, Allegany Ballistics Laboratory 

Chemicals with Chemicals with Cancer Chemicals with Cancer 

Receptor Media Exposure Route Cancer Risk Cancer Risks >10 .. Risks >10"5 and <10 .. Risks >10·• and <10"5 Hazard Index Chemicals with H1>1 

Future Child Resident Soil• - Ingestion NA 0.3 
Site 10 Dermal Contact NA 0.1 

Inhalation NA 
' 

NA 
Total NA 0.4 

All Media Total NA 0.4 

Future Construction Soil• - lnaestion NA 0.9 
Worner Site 10 Dermal Contact NA 0.02 

Inhalation NA NA 
Total NA 0.9 

All Media Total NA 0.9 
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