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MEMORANDUM CH2MHILL

Methods for Preparing the Human Health Risk
Assessment for Indian Head Division,

Naval Surface Warfare Center, Indian Head,
Maryland, Site 28

TO:

COPIES:

FROM:

DATE:

Jeff Morris—EFA Chesapeake RPM
Dennis Orenshaw—EPA RPM

Curtis DeTore—MDE RPM

Heidi Morgan—IHDIV-NSWC RPM
Shawn Jorgensen—IHDIV-NSWC RPM
Joseph Rail—EFA Chesapeake

Gene Peters/CH2M HILL
Margaret Kasim/CH2M HILL
Roni Warren/CH2M HILL
Adrian Hanley/CH2M HILL

Debbie Stannard /CH2M HILL
Anita Dodson/CH2M HILL

October 14, 2003

This memorandum summarizes the proposed approach for preparing the human health risk
assessment (HHRA) for Indian Head Division, Naval Surface Warfare Center (NSWC),
Indian Head, Maryland, Site 28.

1 General Information Site 28
Site 28 is also known as the Original Burning Ground, Slavins Dock Area, and Wildlife Area

The site is bounded on the east by the Mattawoman Creek, on the northeast by a residence,
and on the west by a north—south dirt road. A fence runs along the property on all sides
except on the creek side and the west side of the Original Burning Ground.

The site encompasses a former zinc recovery furnace, Artesian Well 14, and the Shoreline
Burning Cage (see Figure 1). The zinc recovery furnace, designated Building 415, existed
from 1928 until the early 1950s. Artesian Well 14 was installed in 1918 and at one time was
used as a potable well. It became an observation well in 1988 and remains an observation
well today. A small burning cage used to burn debris such as wooden crates existed to the
south of Artesian Well 14.

From May to September 2003, Phases I and II of the remedial investigation were conducted
to obtain data to accomplish the objective of the investigation mentioned above. The
following sample matrices were collected.
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MEMORANDUM CHZRAHILL

Response to Comments on Methods for Preparing the
Human Health Risk Assessment for Indian Head Division,
Naval Surface Warfare Center, Indian Head, Maryland,
Site 28

T0: Jeff Morris/EFA Chesapeake RPM
Heidi Morgan/IHDIV-NSWC RPM

COPIES: Gene Peters/CH2M HILL
Margaret Kasim/CH2M HILL
Adrian Hanley/CH2M HILL
FROM: Debbie Stannard/CH2M HILL
Roni Warren/CH2M HILL
DATE: December 2, 2003

Below are the responses to the comments received on the Methods for Preparing the Human
Health Risk Assessment for Indian Head Division, Naval Surface Warfare Center, Indian Head,
Maryland, Site 28.

Comments are presented as received, followed by CH2M HILL responses, shown in italics.
Please review the responses to ensure they address your concerns. The memorandum will
not be updated and re-submitted, but the comments and responses will be incorporated in the
human health risk assessment section of the draft RI.

1. Comments from Jeff Morris/EFACHES

Page 1

1.1 In the first paragraph under “General Information Site 28, it is stated that the site is
bounded on the northeast by a residence. The area to the northeast is actually a park.

Response: Yes, there is a park on the northeast boundary, but there is also a
residence on the north by northeast boundary. Adrian Hanley has observed the residence
next to the site, and this has been confirmed by Heidi Morgan.

Page 2 e
1.2 The abbreviation NG stands for nitroglycerin — NQ i@.
Response: The text will be revised as noted. y
e e
e oA 19!/) w
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RESPONSE TO COMMENTS ON METHODS FOR PREPARING THE HUMAN HEALTH RISK ASSESSMENT FOR INDIAN HEAD DIVISION, NAVAL SURFACE WARFARE
CENTER, INDIAN HEAD, MARYLAND, SITE 28

Page S

1.7 Under “Current Scenarios and Pathways”, refer to the Mattawoman Creek Study with
respect to fish ingestion.

Response: The Mattowoman Creek Studly is a general study for Mattowoman Creek,
so these conditions are not solely associated with Site 28. This study found that the
HIs for fish ingestion were 10 under the RME scenario and 6 for the CTFE scenario,
which are greater than the acceptable level of 1.0. Arsenic and 4-methylphenol were
the major contributors (Mattowoman Creek Study Section 6.4.3.3).

1.8 Under “Future Scenarios and Pathways”, mention that groundwater must be considered a
potential source of drinking water under regulatory policies. If it doesn’t meet the necessary
standards, institutional controls will be required, at a minimum.

Response: The text will be revised as noted.
Page 6
1.9 How would Region III RBCs be used?

Response: The toxicity values used in the Region III RBC table to calculate the RBCs
will be used if toxicity information is not available from other sources.

Page 6

1.10 The “Deliverables” table indicated that the first time the regulators see the HHRA is
when it becomes final — shouldn’t the two versions shown in the table be draft (Navy
review) and draft final (regulator review)?

Response: The HHRA will be included in both the draft and final versions of the RI.
1.11 The correct review period for regulators is 60 days.

Response: We never planned for a 60 day review of the human health risk assessment
interim deliverables in the original schedule. If this was the case, the delivery of the RI
report would be delayed a few months. The EPA does not always review and provide
comments on the human health interim deliverables in time for incorporation into the next
interim deliverable or draft report. CH2M HILL usually continues forward with the human
health risk assessment in order to avoid delays to the schedule.

2. Comments from Heidi Morgan/IHDIV-NSWC

Page 1

2.1 Section 1 — The Activity’s fence encompasses Site 28.

Response: The text will be revised as noted.



RESPONSE TO COMMENTS ON METHODS FOR PREPARING THE HUMAN HEALTH RISK ASSESSMENT FOR INDIAN HEAD DIVISION, NAVAL SURFACE WARFARE
CENTER, INDIAN HEAD, MARYLAND, SITE 28

Page 4

2.8 Should the word “uses” be “user” in the last sentence of the 3 paragraph?
Response: That is correct. The text will be revised as noted.

Page 5
2.9 1 suggest that tentative dates for conference calls aren’t listed, but dates that comments
are due by are fine.

Response: Agreed, the conference calls were only tentative if there needed to be any
follow up based on questions and comments.



Page 1 of 2

Morris, Jeffrey W CIV (EFACHES

From: Orenshaw.Dennis@epamail.epa.gov Sent:Thu 1/15/2004 3:01 PM
[Orenshaw.Dennis@epamail.epa.gov]

To: Morris, Jeffrey W CIV (EFACHES)

Cce: Adrian Hanley; Estabrook, Anne; DeTore, Curtis; Jorgensen Shawn; Rail, Joseph P CIV (EFACHES); Heidi
Morgan

Subject: Site 28 HHRA

Attachments:

Jeff:

Dawn has completed her review of the Interim deliverable for Site 28.
She offeres the followmng comments.

Table 1

Under a recreational exposure scenario, potential risks from surface
water (Mattawoman Creek) are quantitatively evaluated. However,
sediment from the creek is not assessed quantitatively. For sediment,
the following explanation is provided in the table: "Not considered a
complete pathway because recreational users are considered to be
offshore in deep water and would not have contact with sediment.” This
doesn't seem logical to me. If exposure to Mattawoman Creek is possible
under a current or future land-use scenario, then risks from both

surface water and sediment should be quantitatively evaluated. If,
however, exposure to the creek is not likely, then both pathways
(surface water and sediment) should be eliminated.

Under a current land-use scenario, exposure by a trespasser to surface
soil i1s assessed. For future land-use, exposure by a trespasser to

total soil (surface and subsurface) is considered. In my opinion, this
latter scenario is probably unnecessary and could be eliminated from the
Baseline Risk Assessment, if other members of the team agree.

Tables 2.1, 2.3, and 2.6

Lead was observed in soil at a maximum concentration of 17,000 mg/kg,
with an average of 59 mg/kg. Because this average concentration is less
than the soil screening level (400 mg/kg), lead was not retained as a
Contaminant of Potential Concern (CoPC) at Site 28. However, with a hit
of 17,000 mg/kg. it appears that a hot spot for lead exists at the site.

This hot spot should be evaluated separately from other locations and

will likely require remediation.

Table 2.8

Tap water RBCs are used to screen chemicals detected in water in the
on-site Excavation Pit. Does this water represent a potentially potable
source? If not, maybe it would be more appropriate to handle this
pathway in the same manner as surface water -- screening using the tap
water RBCs x 10.

TR NI SBE AR that the preseated toxicity data Page 2 of 2



Lead is identified as a CoPC in this table. but not in Table 2.6.

B 5 I I e

Table 5.2

apply to inhalation risks. not oral and dermal.



Navy RPM Comments on

Human Health Risk Assessment Memo and Interim Deliverable

Site 42 26
October 22, 2003

The Mattawoman Creek Study should be referenced and its data
should be included.

Comment

In the first paragraph under General Information Site 28, it is
stated that the site is bounded on the northeast by a residence. The
area to the northeast is actually a park.

The abbreviation NG stands for nitroglycerin — NQ is
nitroguanidine.

The listings of analytes include the term “explosives”, which is
followed by a list of chemicals that are not necessarily explosives.
What is the proper term? Also, the list is preceded by “including”,
which suggests that there may be others — are there? If not, drop
the word.

Under 1.3 Surface Water, what does the second sentence mean, the
surface water was collected before sediment? If the sediment was
sampled at the same location following the collection of the
surface water sample, suggest re-wording to clarify this.

Under 2 Data Collection and Evaluation, the second paragraph
should note that the discovery of high zinc concentrations in creek
sediment during the TIE and Mattawoman Creek Study led to
further review of historical information, re-evaluation of the
potential risk, and identification of this as an IR site.

Is it really necessary to ignore unvalidated data in the risk
assessment? Unless there are obvious problems with such data,
they can provide a better basis for statistical analysis and fill data
gaps. The Rapid Sediment Screening project included
confirmatory sampling that could help determine the validity of
screening results and make them useable. Also, there is motion in
the regulatory community to recognize the potential benefits for
using unvalidated data. (/n Search of Representativeness: Evolving
the Environmental Data Quality Model, Deanna M. Crumbling, U.
S. EPA Technology Innovation Office, 2002)

Under Current Scenarios and Pathways, refer to the Mattawoman



CH2M HILL

13921 Park Center Road
Suite 600

Herndon, VA 20171

Tel 703.471.1441

CHZM H I LL Fax 703.471.1508

October 14, 2003 ] O .

152962. AR.HH e

Commander '
EFA Chesapeake 7
Mr. Jeff Morris, Code 1810 e
Washington Navy Yard, Bldg. 212

1314 Harwood St., SE

Washington Navy Yard, DC 20374-5018

Subject: Navy CLEAN II Program
Contract N62470-95-D-6007
Contract Task Order 0111
Human Health Risk Assessment Memorandum and Interim Deliverable (ID) Tables 1 and
4 at Site 28
NSWC Indian Head Division, Indian Head, MD

Dear Jeff:

CH2M HILL is pleased to submit a hard copy of the above-referenced document. If you have any
comments, please bring them up in discussion for the tentative conference call on October 27, 2003, or
submit them in writing to CH2M HILL. Copies of the document have also been distributed as shown
below.

If you have any questions regarding this deliverable, please call me or Adrian Hanley at
(703) 471-1441.

Sincerely,

CH2M HILL

Vg fasini

Margatet Kasim, Ph.D.
Interim Activity Manager

WDC\cover letter for revised draft final WP.doc
Cc: Heidi Morgan/IHDIV NSWC (two hard copies)
CH2M HILL (three hard copies)



Comments of the Methods for Preparing the HH Risk
Assessment for Site 28 by Heidi Morgan NDW-West

Page 1
Section 1
- The Activity’s fence encompasses Site 28.

- Section 1 - What source stated that burned debris
included wooden crates?

- Please include information from the IAS report (i.e. the
site is approximately 1.8 acres used as the original NOS
burning ground) .

Page 2

Section 1.1

- Should the first word on this page be surface not soil?
- Nitroguanidine is NQ and Nitrogylcerine is NG.

Section 1.5

- I would suggest stating fifteen locations instead of
fifteen sites?

Page 3

- Why would it be necessary to use B-qualified data in the
risk assessment? Aren’t B-qualifiers similar to samples
with no positive results (they are not be used)?

Page 4

- Should the word “uses” be “user” in the last sentence of
the 3 paragraph?

Page 5

- I suggest that tentative dates for conference calls
aren’t listed, but dates that comments are due by are fine.



METHODS FOR PREPARING THE HUMAN HEALTH RISK ASSESSMENT FOR INDIAN HEAD DIVISION, NSWC

1.1  Surface and Subsurface Soil

Soil samples were collected from 0 to 6 in. below ground surface (bgs), and subsurface soil
samples were collected from 1 to 3 ft bgs at 27 locations locations in zone A and 8 locations
in zone B. Depending on location accessibility, either a track-mounted Geoprobe or a hand-
held Geoprobe was used.

The samples were analyzed for Target Compound List (TCL) volatile organic compounds
(VOCs), TCL semivolatile organic compounds (SVOCs), Target Analyte List (TAL) metals,
explosives (including nitroguanidine (NG), nitroglycerine (NQ), pentaerythritol tetranitrate
(PETN), and perchlorate). Surface soil samples were alsebe analyzed for pH, total organic

carbon (TOC), and grain-size distribution. ] %+ ‘// M £ ]
o M 8 W ’
1.2 Groundwater s NG

Five monitoring wells were installed in August 2003 and sampled in September 2003.
Groundwater was collected from these wells and analyzed for TCL. VOCs, TCL SVOCs, TAL
metals, and explosives (includin{G, NQ, PETN, and perchlorate). éﬁ'ﬁ ’\

V¢ ¢
1.3 Surface Water I R ‘\,_y
Three surface water samples were collected in the swales. Surface water was collected
before sediment. Surface water samples were analyzed for TCL VOCs, TCL SVOCs,

explosives (including NG, NQ, PETN, and perchlorate), and TAL metals (total and
dissolved), dissolved organic carbon, and hardness.

1.4 Sediment

Three sediment samples were collected in the swales. Sediment samples collected from the
swales were analyzed for TCL VOCs, TCL SVOCs, TAL metals, explosives, (including, NG,
NQ, PETN, and perchlorate), pH, TOC, and grain- size distribution.

1.5 Mattawoman Creek Sediment

Fifteen sites were sampled at intervals of 0-6 in. and 6-12 in. All locations were sampled
for TAL metals; three sites were also sampled for TCL SVOCs and explosives (including J{ a/‘é”

NG, NQ, PETN, and perchlorate). : ‘;/:7

, [ M
2 Data Selection and Evaluation ,}[ﬁjj - A ¢

An Initial Assessment Study (IAS), conducted in 1982, found that smokeles# powder and
othe; contaminated wastes had been burned at Site 28. The finding was based on materials
/mefnufactured when the site was in operation, from c. 1890 to 1942. The IAS concluded that
there was not enough information to characterize the potential hazard at the site; therefore,
the site was not recommended for a Navy Assessment and Control of Installation Pollutants
confirmation study.

On the basis of a review and evaluation of site historical information, it was determined that
further investigation was warranted to characterize the nature and extent of metals and

_

oo he 11C<7)
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METHODS FOR PREPARING THE HUMAN HEALTH RISK ASSESSMENT FOR INDIAN HEAD DIVISION, NSWC

:
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Data collected during the RI will be evaluated in the risk assessment. Only data thathave ~\

been fully validated will be used in the human health risk assessment; validated, qualified

data will be evaluated in the risk assessment as follows:

other potential contaminants in soil (surface and subsurface soil), sediment, groundwater,
and surface water.

¢ J-qualified data (estimated) will be treated as detected concentrations
* R-qualified data (rejected) will be excluded from the risk assessment

e B-qualified data (blank contamination) will be used in the risk assessment as if they are
nondetect, and one-half the sample quantitation limit (SQL) will be used as the sample
concentration

e For duplicate samples, the higher of the two concentrations will be used

® One-half the SQL will be used in place of nondetect results in calculating summary
statistics for analytes having one or more positive results in a particular medium

¢ Analytes for which no positive results are reported for a particular medium will not be
considered contaminants of potential concern (COPCs) for that medium

3 Selection of Contaminants of Potential Concern

USEPA (Selection of Exposure Routes and Contaminants of Concern by Risk-Based Screening,
1993) methodology will be followed to select the constituents that will be evaluated
quantitatively in the HHRAs. The following is methodology as it pertains to Site 28 at
Indian Head:

Maximum concentrations of constituents detected in soil will be compared to the current
USEPA Region III Risk-Based Concentrations (RBCs) for residential soil. RBCs that are
based on noncarcinogenic effects will be divided by 10 to account for cumulative exposure.
RBCs based on carcinogenic effects will be used as presented in the most current RBC table
(USEPA, 2003). Constituents having a maximum detected concentration below the RBC will
not be retained as soil COPCs for the HHRA.

Lead concentrations in soil will be compared to the USEPA residential child soil-screening
value of 400 ppm (OSWER Directive 9355.4-12, issued July 14).

Air concentrations will be estimated on the basis of the maximum detected soil
concentrations using USEPA (Soil Screening Guidance, May 1996) methodology. These
calculated air concentrations will be compared the current EPA Region III RBCs for ambient
air. RBCs that are based on noncarcinogenic effects will be divided by 10 to account for
cumulative exposure. RBCs based on carcinogenic effects will be used as presented in the
most current RBC table (USEPA, 2003 Region III RBC Tables). Constituents whose
calculated air concentration is below the RBC will not be retained as COPCs for the soil-to-
air pathway.

RBC values are not available for surface water. In addition, tap water RBCs are based on
exposure assumptions that are not applicable for contact with surface water. As such,
screening of COPCs in surface water will be based on a comparison of maximum detected

D1 TO PUBS (v2).00C 3



METHODS FOR PREPARING THE HUMAN HEALTH RISK ASSESSMENT FOR INDIAN HEAD DIVISION, NSWC

surface water concentrations to 10 times the tap water RBCs. The use of 10 times the tap
water RBC is a conservative estimate assuming that a receptor is in contact with surface
water at exposure parameters (ingestion rate, skin surface area, exposure frequency, and
exposure duration) much lower than those for groundwater. RBCs that are based on
noncarcinogenic effects will be used as presented for tap water in the most current RBC
table (USEPA, 2003). RBCs based on carcinogenic effects will be 10 times the current EPA
Region III RBCs for tap water. Constituents having a maximum detected concentration less
than the lowest adjusted tap water RBC will not be retained as surface water COPCs for the
HHRA.

Lead concentrations in surface water will be compared to the Safe Drinking Water Act
action level for lead of 15 pug/L.

Groundwater data will be compared to the current USEPA Region III RBCs for tap water
(USEPA, 2003). RBCs that are based on noncarcinogenic effects will be divided by 10 to
account for exposure to multiple constituents. RBCs based on carcinogenic effects will be
used as presented in the most current RBC table. Any constituent whose maximum
detected concentration is below the RBC will not be retained as a COPC.

Constituents that are essential human nutrients (e.g., calcium, magnesium, potassium, and
sodium) will not be considered further in the quantitative risk assessment because they are
typically present at low concentrations (i.e., at or near naturally occurring levels) and are
toxic only at very high doses.

4 Exposure Assessment

4.1 Exposure Point Concentrations

The exposure point concentration (EPC) for the reasonable maximum exposure (RME)
scenario will be based on the UCL for data sets having five or more samples. The ProUCL
software program, described in Calculating Exposure Point Concentrations at Hazardous Waste
Sites, Draft (USEPA, 2002), will be used to calculate UCLs. The lower of the selected UCL or
the maximum detected concentration will be used as the RME EPC. For data sets with
fewer than five samples, the maximum detected concentration will be used as the exposure
point concentration. For the central tendency exposure (CTE) evaluation, the arithmetic
mean value of either the log-transformed or untransformed dataset will be used (based on
the data distribution determined by the Shapiro-Wilk test). The maximum detected
concentration will be used in place of the arithmetic mean when the mean is greater than the
maximum detected value.

The EPCs will be based on the entire data sets that are (1) deemed to be of adequate quality
to support quantitative health risk analysis and (2) representative of the assumed exposure
points.

4.2 Exposure Scenarios and Pathways

The scenarios and pathways that are applicable to current and future conditions at Site 28 at
Indian Head are discussed below.

ID1 TO PUBS (v2).D0C 4



METHODS FOR PREPARING THE HUMAN HEALTH RISK ASSESSMENT FOR INDIAN HEAD DIVISION, NSWC

Current Scenarios and Pathways

Pathways associated with direct and indirect contact with surface and subsurface soil may
be complete for adult utility workers engaged in repair and maintenance of the fence at the
site. Exposure routes may include incidental ingestion, dermal contact, and inhalation of
soil vapors or entrained particulate matter.

Adult and adolescent trespassers may potentially be exposed to surface soil. Exposure
routes to be considered under this scenario include incidental ingestion, dermal contact with
the surface soil, and inhalation of soil vapors or entrained particulate matter.

fo
Mattawoman Creek adjacent to Site 28 is used for boating and fishing. Recreational users W

may contact the surface water in the creek while fishing and boating. Additionally, they 7}

may ingest the fish caught from the creek. Ingestion of fish from the creek will notbe <~ B”ﬁ(ﬁ/ép ’

evaluated quantitatively since no fish tissue samples will be collected. This pathway will be
evaluated qualitatively on the basis of surface water and sediment data. Exposure to
surface water will be evaluated for adult and adolescent recreational uses through
incidental ingestion and dermal contact.

Because of the steepness of the banks of the creek and the depth of the water where the
boaters and fisherman would be, exposure to sediment will not be evaluated in the risk
assessment. It is assumed that all sediment that contacts the skin would be washed off in
the water.

Future Scenarios and Pathways

Possible future exposure scenarios related to surface and subsurface soil include residential,
construction worker, and trespasser/visitor. For the purposes of the HHRA, these potential
future exposure scenarios conservatively assume that the subsurface soil will be excavated
during development and spread over the surface of the site. The potential future exposure
to the soil (subsurface becoming surface) will be evaluated for adult and child residents,
adult construction workers during site development activities, and adult and adolescent
trespassers/visitors via ingestion, dermal contact, and inhalation.

The groundwater is not currently used and is not expected to be used in the future as a © ?D
potable supply. However, the groundwater will be conservatively included in this H\aj ﬁ

evaluation. As a worst case estimate of exposure to groundwater, future adult and child 2 (e
residential exposure will be included. Additionally, the construction worker will be

Future recreational users will be exposed via the same pathways as the current recreational

L
user.

4.3 Parameter Values for Dose Algorithms

Tables 4.1.RME through 4.7.CTE (Attachment B) detail the exposure parameters that will be
used for quantitative estimation of route-specific intake of each exposure scenario, pathway,
and receptor group outlined above and in Attachment A, Table 1. The references and
rationale for the selection of each value are provided in the tables. In general, standard
assumptions have been used as outlined in approved USEPA technical guidance.
Particularly, for the RME case, the use of such default assumptions in the dose calculations
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METHODS FOR PREPARING THE HUMAN HEALTH RISK ASSESSMENT FOR INDIAN HEAD DIVISION, NSWC

will result in conservative estimates of exposure for all receptor groups. Deterministic (i.e.,
point) estimates of chronic daily intake (dose) will be derived for both RME and CTE cases
for each receptor group. However, CTE intakes will be calculated only for those scenarios
that have an RME noncarcinogenic hazard greater than 1.0 and/or an RME carcinogenic risk
greater than 1x104.

5 Toxicity Assessment

Toxicity values for use in the risk assessment will be obtained from the Integrated Risk
Information System (IRIS) and Health Effects Assessment Summary Tables (HEAST) (
databases. If information is not available from these two sources, NCEA provisional foxicity /y,ﬁceﬂql‘"
values or toxicity values from the USEPA Region III Risk-Based Concentration Table will be

used. If information is not available from the preceding sources, USEPA Region III risk

assessors will be consulted.

Oral toxicity values will be adjusted from administered to absorbed doses for evaluating
dermal exposure. Oral absorption factors obtained from Risk Assessment Guidance for
Superfund (Volume 1: Human Health Evaluation Manual, Part E, Supplemental Guidance for
Dermal Risk Assessment, Interim, USEPA, September 2001) will be used. If values are not
available, the values from Oral Absorption Values for Oral-to-Dermal Extrapolation per RAGs )
Appendix A (USEPA, April 1999) will be used to adjust the oral toxicity factors to dermal
toxicity factors.

6 Risk Characterization and Uncertainty Discussion

o
As noted, the characterization of health hazard and carcinogenic risk will be prﬁrided as
point estimates for each receptor group. To account for cumulative effects, noncarcinogenic
hazards will be considered additive based on toxicological endpoint or mechanism of
action. This characterization will assume that hazards associated with constituents with
common target organs will be summed and compared to USEPA’s recommended threshold
of one.

Carcinogenic risk will be assumed to be additive across all routes of exposure for each
receptor group. Special note will be made of chemicals and exposure pathways that account
for the majority of potential effects in cases where lifetime incremental cancer risk exceed
1x10 and/or the noncarcinogenic hazard index exceeds 1.

Central tendency hazards will be calculated if the cumulative RME hazard for a given media
exceeds the USEPA’s threshold value of 1. Central tendency carcinogenic risks will be
calculated if the cumulative RME risk for a given media exceeds USEPA’s upper target risk
level of 1x10+.

Constituents considered to be risk drivers based on quantitative evaluation will be
compared to background concentrations. The comparison of site concentrations to
background concentrations will be included for risk management decision purposes.

7 Risk Assessment Deliverables

The risk assessment will be conducted according to USEPA methodology (Risk Assessment
Guidance for Superfund: Volume 1, Human Health Evaluation Manual, Part D, Standardized
Planning, Reporting, and Review of Superfund Risk Assessment, December 2001). Tables 1 and 4

ID1 TO PUBS (v2).DOC 6



METHODS FOR PREPARING THE HUMAN HEALTH RISK ASSESSMENT FOR INDIAN HEAD DIVISION, NSWC

are submitted with this memorandum. Tables 2, 3, 5, and 6 will be provided together as the
next interim deliverable. Tables 7 through 10 will be provided in the RI report, along with
all the previous tables. The tentative schedule of the deliverables is summarized below:

Review Tentative
Period Conference Call
Submittal (Calendar to Discuss
Deliverable Date Days) Comments
Memorandum and Interim Deliverable 10/13/03 30 10/27/03
(ID) Tables 1 and 4
\/ Revised ID Tables 1 and 4; New ID 11/10/03 30 12/10/03
Tables 2, 3,5, and 6
— Draft Final HHRA as part of Rl to Navy 12/16/03 30 01/15/04
/( / (includes Tables 1-10)
* Final HHRA as part of Rl to Regulators 01/29/04 a5 03/15/04
(includes Tables 1-10)

1D1 TO PUBS (v2).DOC 7
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Attachment A—RAGS Part D Table 1



TABLE 1

SELECTION OF EXPOSURE PATHWAYS

Site 28, IHDIV-NSWC
Indian Head, Maryland

Scenario Medium Exposure Exposure Receptor Receptor Exposure On-Site/ Type of Rationale for Selection or Exclusion
Timeframe Medium Point Population Age Route Off-Site Analysis of Exposure Pathway
Current Soir soir Site 28 Soir Utility Worker Adutt Dermal | On-site | Quant oty workers could contact surface and subsuriace soil whie performing
activities at the site.
ili I nt il whil rformin
Ingestion On-site Quant Utl|.lty. .workers co.u d contact surface and subsurface soil while performing
activities at the site.
issi from Site 28 . ) N tility workers may inhal rf nd subsurfa il
Air Emissions rlo. Site Utility Worker Adult inhalation On-sits Quant U |.|ty [¢] .a S ay inhale vapors and dust from surface ai ul ce solil
Soil while working at site.
Surface Soil Surface Soil Site 28 Surface Soil Trespasser Adult Atl))szg:i‘;n On-site Quant [Nearby residents may trespass on site and contact surface soil.
Ingestion On-site Quant [Nearby residents may trespass on site and contact surface soil.
Dermal . N , p
Adolescents On-site Quant {Nearby residents may trespass on site and contact surface soil.
Absomtion
Ingestion On-site Quant |Nearby residents may trespass on site and contact surface soil.
Air Emissions from $|te 28 Trespasser Adult Inhalation On-site Quant Nearby residents may trespass on site and inhale vapors and dust from surface
Surface Soil soll.
Adolescent | Inhalation On-site Quant I;l;flrby residents may trespass on site and inhale vapors and dust from surface
. " . .
Current/Future Sediment Sediment Mattawoman Creek Recreation Adult Dermal On-site None Not con5|derec.1 a complets pathway because recreational l.JserS a.re considered
to be offshore in deep water and would not have contact with sediment.
Ingestion On-site None Not considered a complete pathway because recreational users are considered
9 to be offshore in deep water and would not have contact with sediment.
Adolescent Dermal On-site None Not considere(.i a complete pathway because recreational gsers a-re considered
1o be offshore in deep water and would not have contact with sediment.
Ingestion On-site None Not considered a complete pathway because recreational users are considered
g to be offshore in deep water and would not have contact with sediment.
Fish Mattawoman Creek Recreational Adult Ingestion On-site Qual  |Recreational user may ingest fish caught from Mattawoman Creek.
Adolescent | Ingestion On-site Qua! |Recreational user may ingest fish caught from Mattawoman Creek.
Surface Water | Surface Water Mattawoman Creek Recreation Adult Dermal On-site Quant Recreational user may come into contact with surface water while boating in
Mattawoman Creek.
Ingestion On-site Quant Recreational user may come into contact with surface water while boating in
Mattawoman Creek.
Adolescent Dermal On-site Quant Recreational user may come into contact with surface water while boating in
Mattawoman Creek.
' . Recreational user may come into contact with surface water while boating in
Ingestion On-site Quant
Mattawoman Creek.
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TABLE 1
SELECTION OF EXPOSURE PATHWAYS
Site 28, IHDIV-NSWC
Indian Head, Maryland

Scenario Medium Exposure Exposure Receptor Receptor Exposure On-Site/ Type of Rationals for Selection or Exclusion
Timeframe Medium Point Population Age Route Off-Site Analysis of Exposure Pathway
- - ) - . Dermal N The site is not expected to be developed for residential use; however, the
Future Soil Soil Site 28 Soll Resident Adut Absorption On-site Quant residential scenario is conservatively included in this evaluation.
Ingestion On-site Quant The site is not expected to be developed for residential use; however, the
9 residential scenario is conservatively included in this evaluation.
) Dermal . The site is not expected to be developed for residential use; howsver, the
Child - On-site Quant " . " X o
Absorption residential scenario is conservatively included in this evaluation.
Ingestion On-site Quant The site Is not expected to be developed for residential use; howsver, the
g residential scenario Is conservatively Included in this evaluation.
Child/Adult Dermz_al On-site Quant The‘ site is not exgec_:ted to be de‘veloped for re'5|de.nt|al use; however, the
Absorption residential scenario is conservatively included in this evaluation.
. . The site is not expected to be developed for residential use; however, the
Ingestion On-site Quant . ! i . AN
residential scenario is conservatively included in this evaluation.
Construction Dermal . . . . . .
Worker Aduit Absorption On-site Quant |Construction worker may be exposed to soil during excavation activities.
Ingestion On-site Quant jConstruction worker may be exposed to soit during excavation activities.
Trespasser Adolescent At)DsT:Sz;n On-site Quant |{Trespasser/visitor may come Into contact with soil at the site.
Ingestion On-site Quant |Trespasser/visitor may come into contact with soil at the site.
| . . ] .
Adult Derma} On-site Quant |Trespasser/visitor may come into contact with soil at the site.
Absorption
Ingestion On-site Quant | Trespasser/visitor may come into contact with soil at the site.
Air Emissions fr'o‘m Site 28 Resident Adult Inhalation On-site Quant The' Slte‘IS not exgegted to be de_velo;?ed for r9.5|dent|al use; _however, the
Soil residential scenario is conservatively included in this evaluation.
Child Inhalation On-site Quant Th(? sltells not exp.et?’(ed to be de.veloped for resldeptlal use; powever, the
residential scenario is conservatively included In this evaluation.
Child/Adutt | nhalation On-sits Quant The sne.ls not exp.ec‘:ted tobe de‘velo;.:ed for re_mde_ntlal use; _however, the
residential scenario is conservatively included in this evaluation.
Construction j i iti i
Adult Inhalation On-site Quant Constru.c‘hon M{o.rI‘(ers may inhale vapors or fugitive dust from soil during
Worker @xcavation activities.
. . Tr isi fugitt f
Trespasser Adolescent | Inhalation On-site Quant so?I:passers/wsnors may be exposed to vapors or fugitive dust from site 28
Adutt Inhalation On-site Quant I;;:passers/vlsnors may be exposed to vapors or fugitive dust from site 28
10/14/2003 IH Site 28 Table 1.xls
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TABLE 1

SELECTION OF EXPOSURE PATHWAYS

Site 28, IHDIV-NSWC
Indian Head, Maryland

Scenario Medium Exposure Exposure Receptor Receptor Exposure On-Site/ Type of Rationale for Selection or Exclusion
Timeframe Medium Point Population Age Route Off-Site Analysis of Exposure Pathway
Future Groundwater Groundwater Tap Water Resident Adult Ingestion On-site Quant |Although unlikely, groundwater may be used as future potable water supply.
Dermal On-site Quant Although unlikely, groundwater may be used as future potable water supply.
Absorption The adult is assumed to shower, and the child is assumed to bathe.
Child Ingestion On-site Quant |Although unlikely, groundwater may be used as future potable water supply.
Dermal .
Absorption On-site Quant |Although unlikely, groundwater may be used as future potable water supply.
Chilg/adutt | Ingestion On-site Quant Altho‘ugh unlikely, groundwater may be used as future potable water supply.
This is for cancer risk only.
Dermal On-site Quant |Although unlikely, groundwater may be used as future potable water supp!
Absorption gh u y, g y ure p PpPly.
Water in Excavation Pit Construction Adult Ingestion On-site None Construction worker not.expected to ingest significant amount of groundwater
Worker during excavation activities.
De”“"’." On-site Quant |Construction woker may contact groundwater during excavation activites.
Absorption
Air Wsa;eor“\llearﬁzzat Resident Adult Inhalation On-site Quant |Although unlikely, groundwater may be used as future potable water supply.
Air Vola?mlzanon frf) m "‘.’a'e' Construction Adult Inhalation On-site Quant |Construction worker may be exposed during construction activities.
in Excavation Pit Worker

* Surtace soil and subsurface soil combined.

10/14/2003
9:57 AM
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TABLE 4-1.RME
VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURE

Site 28, IHDIV-NSWC
Indian Head, Maryland

Scenario Timeframe: Current
Medium:  Soif*
Exposure Medium: Soil*
Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Ratlonale/ Intake Equation/
Code Reference Model Name
Dermal Utility Worker Adult Site 28 Soil* cs Chemical Concentration in Soil See Table mg/kg See Table Chronic Daily Intake (CDI) (mg/kg-day) =
SA Skin Surface Area Available for Contact 3,300 om? EPA, 2001 (3) CS x SA x SSAF x DABS x CF1 x EF x
SSAF  [Soil to Skin Adherence Factor 0.3 mg/erm?-day EPA, 2001 (4) ED x 1/BW x 1/AT
DABS  |Dermal Absorption Factor Solids chem specific - EPA, 2001
CF1 Conversion Factor 1 0.000001 kg/mg -
EF Exposure Frequency 10 days/year (W]
ED Exposure Duration 25 years EPA, 1991
BW Body Weight 70 kg EPA, 1991
AT-N Averaging Time (Non-Cancer) 9,125 days EPA, 1989
AT-C Averaging Time (Cancer) 25,550 days EPA, 1989
Ingestion Utility Worker Adult Site 28 Soil* cs Chemical Concentration in Soil See Table mg/kg See Table Chronic Daily Intake (CDI) (mg/kg-day) =
IR-S  |Ingestion Rate of Soil 480 mg/day EPA, 1991 CS x IR-S x EF x ED x CF1 x 1/BW x 1/AT
EF Exposure Frequency 10 days/year (4)]
ED Exposure Duration 25 years EPA, 1991 (2)
CF1 Conversion Factor 1 0.000001 kg/mg -
BW Bady Weight 70 kg EPA, 1991
AT-N |Averaging Time (Non-Cancer) 9,125 days EPA, 1989
AT-C  |Averaging Time (Cancer) 25,550 days EPA, 1989

* Surface soil and subsurface soil combined.

Notes:

(1): Professional Judgement assuming 10 days per year.

(2) RME ED assumed to be same as USEPA's recommended ED for industrial workers.

(3) Surace area based on adult worker wearing long pants, short-sieeved shirt, and shoes.

(4) USEPA value for construction worker, 95th percentile.

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, 2001: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment) Interim. EPA/540/R/99/005.
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Scenario Timeframe: Current
Mediurm:  Soil
Exposure Medium: Air

TABLE 4-2.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASCNABLE MAXIMUM EXPOSURE

Site 28, IHDIV-NSWC
Indian Head, Maryland

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reterence Model Name
cs Chemical Concentration in Soil sea Table mg/kg -~ Chronic Daily Intake (CDI) (mg/kg-day) =
Inhalation Utility Worker Adult Emissions from Site 28 Soil* CA Chemical Concentration in Air see Table mg/m? -- CAxIN X ET x EF x ED x 1/BW x 1/AT
PEF Particulate Emissions Factor 1.32E+09 kg/m® EPA, 1996
VF Volatilization Factor for votatile constituents calc mkg EPA, 1996
IN Inhalation Rate 25 m®hour EPA, 1997 (3]
ET  [Exposure Time 8 hriday @ CA (mg/m3) = CS (1/PEF + 1/VF)
EF Exposure Frequency 10 days/year (4]
ED Exposure Duration 25 years EPA, 1991
BW Body Weight 70 kg EPA, 1991
AT-C Averaging Time {Cancer) 25,550 days EPA, 1989
AT-N  jAveraging Time (Non-Cancer) 9,125 days EPA, 1989

* Surface soil and subsurface soil combined.
Notes:

(1): Professional Judgement assuming 10 days per year.
(2) Professional Judgement based on maintenance activities that would occur 8 hrs per day for the RME.
(3) tnhalation rate for outdoor worker based on heavy activities.

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, 1998: 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 4-3.RME
VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURE

Site 28, IHDIV-NSWC
Indian Head, Marytand

Scenario Timeframe: Current
Medium: Surface Soil
Exposure Medium: Surface Soil
Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Aationale/ intake Equation/
Code Reference Model Name
cS Chemical Concentration in Soil see Table mgrkg see Table CDI (mg/kg-day) =
Dermal Trespasser Adult Site 28 Surface Soil SA Skin Surface Area Available for Contact 5,700 om2 EPA, 2001, (2) CS x SA X SSAF x DABS x CF3 x EF x
SSAF  |Soil to Skin Adherence Factor 0.3 mg/cm2-day EPA, 2001, (3) ED x 1/BW x /AT
DABS |Dermal Absorption Factor Solids chem specific - EPA, 2001
CF3 Conversion Factor 3 0.000001 kg/mg .
EF Exposure Frequency 52 days/year (1)
ED Exposure Duration 24 years EPA, 1991
Bw  |Body Weight 70 kg EPRA, 1991
AT-N Averaging Time (Non-Cancer) 8,760 days EPA, 1989
AT-C Averaging Time (Cancer) 25,550 days EPA, 1989
Adolescent Site 28 Surface Soil cs Chemical Concentration in Soil see Table mg/kg see Table COI (mg/kg-day) =
SA Skin Surface Area Available for Contact 4,400 cm2 EPA, 2001, (4) CS x SA x SSAF x DABS x CF3 x EF x
SSAF | Soil to Skin Adherence Factor 03 mg/cm2-day EPA, 2001, (5) ED x 1/BW x 1/AT
DABS  [Dermal Absorption Factor Solids chem specific = EPA, 2001
CF3 Conversion Factor 3 0.000001 kg/mg ..
EF Exposure Frequency 52 days/year (1)
ED Exposure Duration ] years )
BwW  |Body Weight 51 kg EPA, 1997,(7)
AT-N |Averaging Time (Non-Cancer) 3,285 days EPA, 1989
AT-C  |Averaging Time (Cancer) 25,550 days EPA, 1989
ingestion Trespasser Adult Site 28 Surface Soil csS Chemical Concentration in Soil See Table mg/kg See Table Chronic Daily Intake (CDI) (mg/kg-day) =
|IR-S  |ingestion Rate of Soil 100 mg/day EPA, 1991 CS x IR-S x EF x ED x CF1 x 1/BW x 1/AT
EF Exposure Frequency 52 days/year [&}]
ED Exposure Duration 24 years EPA, 1991
CF3 Conversion Factor 3 0.000001 kg/mg --
BW Body Weight 70 kg EPA, 1991
AT-N |Averaging Time (Non-Cancer) 8,760 days EPA, 1989
AT-C Averaging Time (Cancer) 25,550 days EPA, 1989
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Scenario Timeframe: Current

Medium:  Surface Soil

Exposure Medium: Surtace Sail

VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURE

TABLE 4-3 RME

Site 28, IHDIV-NSWC
Indian Head, Maryland

Exposure Route Receptor Poputation Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ intake Equation/
Code Reference Model Name
Adolescent Site 28 Surface Soil Ccs Chemical Concentration in Soil Sea Table mg/kg See Table Chronic Daily Intake (CDI) (mg/kg-day) =

IR-5  [Ingestion Rate of Soil 100 mg/day EPA, 1991 CS x IR-S x EF x ED x CF1 x 1/BW x 1/AT
EF Exposure Frequency 52 days/year (4]
ED Exposure Duration 9 years (6)

CF3 Conversion Factor 3 0.000001 kg/mg .-

BwW  {Body Weight 51 kg EPA, 1997,(7)

AT-N  {Averaging Time (Non-Cancer) 3,285 days EPA, 1989

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989

Notes:

(1): Protessional Judgement assuming 1 day per week for 52 weeks per year.
(2) SAis based on adult wearing short-sleeved shirt, shorts, and shoes.

(3) SSAF is the 95th percentile for soil adherence for Gardeners.

(4) SA is the total of the head, hands, forearms and lower legs for the 8 through 18 year old, EPA, 2001, Exhibit C-1.
(5) SSAF is the 95th percentile for soil adherence for Soccer Players # 1 (teens).
(6) Assumed adolescent trespasser exposed from age 9 through 18.

(7) Body weight is average of the mean vaiues for boys and girls for the ages 9 through 18.

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, 1997: Exposure Factors Handbook. EPA/600/P-95/002Fa.
EPA, 2001: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment) Interim. EPA/540/R/39/005.
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Scenario Timeframe: Current

Medium: Surface Soil
Exposure Medium: Air

VALUES USED FOR DAILY INTAKE CALCULATIONS

TABLE 4-4.RME

REASONABLE MAXIMUM EXPOSURE

Site 28, IHDIV-NSWC
indian Head, Marytand

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name
cs Chemical Concentration in Soil see Table mg/kg -- Chronic Daily intake (CD!) (mg/kg-day) =
Inhalation Trespasser Adult Emissions from Site 28 Surface Sail CA Chemical Concentration in Air see Table mg/m3 .- CA X IN X ET x EF x ED x 1/BW x 1/AT
PEF Particulate Emissions Factor 1.32E+09 kg/m3 EPA, 1996
VF Volatilization Factor for volatile constituents calc ma/kg EPA, 1996
N Inhalation Rate 083 ma/hour EPA, 1991
ET Exposure Time 2 hriday 1) CA (mg/m3) = CS (1/PEF + 1/VF)
EF Exposure Frequency 52 days/year {2)
ED Exposure Duration 24 years EPA, 1991
BW Body Weight 70 kg EPA, 1991
AT-C Averaging Time (Cancer) 25,550 days EPA, 1989
AT-N Avaraging Time (Non-Cancer) 8,760 days EPA, 1989
cs Chemical Concentration in Soil see Table mg/kg -- Chronic Daily intake (CDY) (mg/kg-day) =
Trespasser Adolescent Emissions trom Site 28 Soil CA Chemical Concentration in Air see Table mg/m3 .- CAxINx ET x EF x ED x 1/BW x 1/AT
PEF Particulate Emissions Factor 1.32E+09 kg/m3 EPA, 1996
VF Volatilization Factor for volatile constituents calc md/kg EPA, 1996
N Inhalation Rate 0.83 md/hour EPA, 1991
ET Exposure Time 2 hr/day (1) CA (mg/m3) = CS (1/PEF + 1/VF)
EF Exposure Frequency 52 days/year [#3]
ED Exposure Duration 9 years @
Bw  {Body Weight 51 kg EPA, 1997,(4)
AT-C Averaging Time (Cancer) 25,550 days EPA, 1988
AT-N Averaging Time (Non-Cancer) 3,285 days EPA, 1989

Notes:

(1) Protessional Judgement assuming trespasser would spend a maximum of 2 hours at the site.
(2) Professional Judgement assuming 1 day per week for 52 weeks per year.

(3) Assumed adolescent trespasser exposed from age 9 through 18.

(4) Body weight is average of the mean values for boys and giris for the ages 9 through 18.

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 Detault Exposure Factors. Interim Final. OSWER Directive 9285.6-03.
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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Scenario Timeframe: Current/Future

Medium: Surlace Water

Expoaure Medlum: Surlace Water

TABLE 4-5.AME
VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURE

Site 28, IHDIV-NSWC
Indian Head, Marytand

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definttion Value Units Ratlonale/ Intake Equation/
Code Reference Model Name
CSwW Chemical Concentration in Surface Water see Table ugh .- Chronic Daily Intake (CDI) (mg/kg-day) =
Ingestion Recreation Adult Mattawoman Creek IR-SwW |Ingestion Rate of Surface Water 0.025 Vhour EPA, 1989, (3) CSW x IR-SW x ET x EF x ED x CF1 x
ET Exposure Time 2.6 hriday EPA, 1989 1/BW x 1/AT
EF Exposure Frequency 52 days/year (0]
ED Exposure Duration 24 years EPA, 1991
CF1 Conversion Factor 1 0.001 mo/ug .-
BW  |Body Weight 70 kg EPA, 1991
AT-C Averaging Time (Cancer) 25,550 days EPA, 1989
AT-N Averaging Time (Non-Cancer) 8,760 days EPA, 1989
csw Chemical Concentration in Surface Water see Table ugl! -- Chronic Daily Intake {CDY) (mg/kg-day) =
Adolescent Mattawoman Creek IR-SW  |Ingestion Rate of Surface Water 0.025 Vhour EPA, 1989, (3) CSW x IR-SW x ET x EF x ED x CF1 x
ET Exposure Time 26 hr/day EPA, 198% 1/BW x 1/AT
EF Exposure Frequency 52 days/year (1)
ED Exposure Duration 9 years EPA, 1993
CF1 Converston Factor 1 0.001 mg/ug .
BW Body Weight 51 kg EPA, 1997,(2)
AT-C Averaging Tima (Cancer) 25,550 days EPA, 1989
AT-N Averaging Time (Non-Cancer) 3,285 days EPA, 1989
CcsW  |Chemical Concentration in Surface Water see Table ugh -- CDI (mg/kg-day) =
DAevent |Dermally Absorbed Dose per Event mg/cm?-event calculated EPA, 2001 DAevent x SA x EV x EF x ED x 1/BW x 1/AT
Dermal Recreation Adult Mattawoman Creek SA Skin Surface Area Available for Contact 3,120 cm2 EPA, 1997 (4)
Kp Permaability Coefficient chem specific cm/hr EPA, 2001 inorganics: DAevent (mg/cm’-event) =
[ Lag Time chem specific hours EPA, 2001 Kp x CW X tyyen X CF1 x CF2
t* Time to Reach Steady-state chem speclfic houra EPA, 2001
B Ha.lio of Permeabillity of Stratum Corneum to chem specific dimensionless Organics :
Epidermis EPA, 2001
tovem Event Time 26 hr/day EPA, 1983 toem<t®: DAevent (mg/cmZ-event) =
CF1 Conversion Factor 1 0.001 mg/ug .- 2 xFA xKp x CW x (sqrt((6 x T X tayent)/))
EF Exposure Frequency 52 days/year 1) x CF1 x CF2
ED Exposure Duration 24 years EPA, 1991
CF2 Conversion Factor 2 0.001 em3 -- tovent”: DAevent (mg/cm?-event) =
BW Body Weight 70 kg EPA, 1991 FA XKD X CW X { tyyen/(1+B) + 2 x T X
AT-C  |Averaging Time (Cancer) 25,550 days EPA, 1989 (1 + 3B + 38%)/(1+B)%)) x CF1 x CF2
AT-N Averaging Time (Non-Cancer) 8,760 days EPA, 1989
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TABLE 4-5.RME
VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURE

Site 28, IHDIV-NSWC
tndian Head, Maryland

Scenario Timelrame: Current/Future
Medium: Surface Water
Exposure Medium: Surface Water

Exposure Route Receptor Population Raceptor Age Exposure Point Parameter Paramater Definition Valus Unlta Ratlonale/ Intake Equation/
Code Reaference Model Name
CSW  |Chermical Concentration in Surface Water see Table g/ -- COI (mg/kg-day) =
DAevent jDermally Absorbed Dose per Event mg/cm?-event calculated EPA, 2001 DAevent x SA x EV x EF x ED x 1/BW x 1/AT
Dermal Recreation Adolescent Mattawoman Creek SA Skin Surface Area Available for Contact 2,630 cm2 EPA, 1997 (5)
Kp Parmeability Coafficient chem spacific cmvhr EPA, 2001 Inorganics: DAevent (mg/em®-event) =
T Lag Time chem spacific hours EPA, 2001 Kp x CW X toyen X CF1 x CF2
tr Time to Reach Steady-state chem speclfic hours EPA, 2001
B ::i(‘ijoeror:‘germeabili(y of Stratum Corneum to chem specific dimensionless EPA, 2001 Organics :
Lavent Event Time 26 hr/day EPA, 1989 tevori<t™: DAevent (mg/cmz-evenl) =
CF1 Conversion Factor 1 0.001 mglug .. 2 x FA x Kp x CW x (8qrt((6 X T X tevan/m))
= Exposure Frequency 52 days/year {N x CF1 xCF2
ED Exposure Duration ] years EPA, 1993
CF2 Conversion Factor 2 0.001 Vem3 .- teven>t™: DAevent (mglcm’-even() =
BW Body Weight 51 kg EPA, 1997,(2) FA x Kp X CW X ( tovan/(14B) + 2 X T %
AT-C  |Averaging Time (Cancer) 25,550 days EPA, 1989 ((1 + 3B + 3B%/(14+B))) x CF1 x CF2
AT-N Averaging Time (Non-Cancer) 3,285 days EPA, 1989

Notes:
(1) Professional Judgement assuming 1 day per week for 52 weeks per year.
(2) Bady weight Is average of the mean values for boys and girls for the ages @ through 18.
(3) Profsssional Judgment assuming one haif of the ingestion rate specified for swimming.
(4) SAis the sum of the mean surface areas (for a male} of the hands and arms (includes upper arms and forearms).
(5) Based on avarage total body surface area (for male) children ages 9 - 18 for hands and arms (includes upper arms and forearms).
Sources:
EPA, 1989; Risk Assessment Guidance for Superfund. Vol.1: Human Heaith 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 5285.6-03.
EPA, 1993: Superfund's Standard Detault Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.
EPA, 1997; Exposure Factors Handbook. EPA/600/P-95/002Fa.
EPA, 2000: Supplemental Guidance to RAGS: Region 4 Bulletins
EPA, 2001: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual (Part E, Supplemental Guldance for Desmal Risk Assessment) Interim. EPA/540/R/99/005.
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Scenario Timeframe: Future

Medium: Soil*
Exposure Medium:  Soil*

TABLE 4-6.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURE

Site 28, IHDIV-NSWC
indian Head, Maryland

Exposure Route Receptor Population Receptor Age Exposure Paint Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reterence Model Name
[of] Chemical Concentration in Soil see Table mg/kg -- CDI (mg/kg-day) =
Dermal Resident Adult Site 28 Soif* SA Skin Surface Area Available for Contact 5,700 cm? EPA, 2001 (2) CS x SA x SSAF x DABS x CF3 x EF x
SSAF  {Soil to Skin Adherence Factor 0.07 mg/cm’-day EPA, 2001 (2) ED x 1/BW x 1/AT
DABS  |Dermal Absorption Factor Solids chem specific - EPA, 1995, 2001
CE3 Conversion Factor 3 0.000001 kg/mg --
EF Exposure Frequency 350 days/year EPA, 1991
ED Exposure Duration 24 years EPA, 1991
BW Body Weight 70 kg EPA, 1991
AT-C Averaging Time (Cancer) 25,550 days EPA, 1989
AT-N  |Averaging Time (Non-Cancer} 8,760 days EPA, 1989
Ccs Chemical Concentration in Soil see Table ma/kg -- CDI (mgrkg-day) =
Child Site 28 Soil" SA Skin Surface Area Available for Contact 2,800 cm? EPA, 2001 (2) CS x SA x SSAF x DABS x CF3 x EF x
SSAF  |Soil to Skin Adherence Factor 0.2 mg/cm?-day EPA, 2001 (2) ED x 1/BW x 1/AT
DABS |Dermal Absorption Factor Solids chem specific - EPA, 1995, 2001
CF3 Conversion Factor 3 0.000001 kg/mg .-
EF Exposure Frequency 350 days/year EPA, 1991
ED Exposure Duration 6 years EPA, 1991
BW Body Weight 15 kg EPA, 1991
AT-C  |Averaging Time (Cancer) 25,550 days EPA, 1989
AT-N  |Averaging Time (Non-Cancer) 2,190 days EPA, 1989
[of] Chemical Concentration in Soil see Table mg/kg -- CDI (mg/kg-day) =
Child/Adult Site 28 Soil* SA-A Skin Surface Area Available for Contact, Adult 5,700 om? EPA, 2001 (2) CS x DA-Adj x DABS x CF3 x EF x 1/AT
SA-C  |Skin Surface Area Available for Contact, Chitd 2,800 cm? EPA, 2001 (2)
SSAF-A |Soil to Skin Adherence Factor, Adult 0.07 mg/cm-day EPA, 2001 (2)
SSAF-C [Soil to Skin Adherence Factor, Child 0.2 mg/em?-day EPA, 2001 (2) DA-Adj {mg-year/kg-day) =
DABS  |Dermal Absorption Factor Solids chem specific - EPA, 1995, 2001
[(ED-C x SA-C / BW-C)*SSAF-C + (ED-Ax SA-
DA-Adj |Dermal Absorption, Age-adjusted 361 mg-year/kg-day calculated A/BW-A)"SSAF-A]
CF3 Conversion Factor 3 0.000001 kg/mg --
EF Exposure Frequency 350 days/year EPA, 1991
ED-A  |Exposure Duration, Adult 24 years EPA, 1991
ED-C  |Exposure Duration, Child 6 years EPA, 1991
BW-A |Body Weight , Adult 70 kg EPA, 1991
BW-C |Body Weight, Child 15 kg EPA, 1991
AT-C  |Averaging Time (Cancer) 25,550 days EPA, 1989
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Scenario Timeframe: Future

Medium:  Soil*
Exposure Medium: _Soil*

TABLE 4-6.RME
VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURE

Site 28, IHDIV-NSWC
Indian Head, Maryland

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equatiorv
Code Heference Model Name
cs Chemical Concentration in Soil see Table mgikg -- CO! (mg/kg-day) =
Dermal Construction Worker Adult Site 28 Soit* SA Skin Surface Area Available for Contact 3,300 cm? EPA, 2001 (3) CS x SA x SSAF x DABS x CF3 x EF x
SSAF  |Soil to Skin Adherence Factor 03 mg/cm®-day EPA, 2001 (4) £D x 1/BW x /AT
DABS  |Dermal Absorption Factor Solids chem specific - EPA, 1995, 2001
CF3 Conversion Factor 3 0.000001 kg/mg -
EF Exposure Frequency 250 days/year EPA, 1991
ED Exposure Duration 1 years EPA, 1991
BW Body Weight 70 kg EPA, 1991
AT-C  |Averaging Time (Cancer) 25,550 days EPA, 1989
AT-N |Averaging Time (Non-Cancer) 365 days EPA, 1989
Dermal Trespasser Adolescent Site 28 Surface Soil [ol} Chemical Concentration in Soil see Table mg/kg see Table CDI {mg/kg-day) =
SA Skin Surface Area Available for Contact 4,400 cm2 EPA, 2001, (5) CS x SA x SSAF x DABS x CF3 x EF x
SSAF  |Soil to Skin Adherence Factor 03 mg/cme-day EPA, 2001, (6) | ED x 1/BW x 1/AT
DABS |Dermal Absorption Factor Solids chem specific - EPA, 2001
CF3 Conversion Factor 3 0.000001 kg/mg .-
EF Exposure Frequency 52 days/year (1)
ED Exposure Duration 9 years 8)
8W Body Weight 51 kg EPA, 1997,(7)
AT-N Averaging Time (Non-Cancer) 3,285 days EPA, 1989
AT-C  |Averaging Time (Cancer) 25,550 days EPA, 1989
Ccs Chemical Concentration in Soil see Table mg/kg see Table CDI (mg/kg-day) =
Dermal Trespasser Adult Site 28 Surface Soil SA Skin Surface Area Available for Contact 5,700 cm2 EPA, 2001, (9)  [CS x SA x SSAF x DABS x CF3 x EF x
SSAF  |Soil to Skin Adherence Factor 03 mg/cm2-day EPA, 2001, (10) ED x 1/BW x 1/AT
DABS {Dermal Absorption Factor Solids chem specific - EPA, 2001
CF3 Conversion Factor 3 0.000001 kg/mg .-
EF Exposure Frequency 52 days/year (1)
ED Exposure Duration 24 years EPA, 1991
BW Body Weight 70 kg EPA, 1991
AT-N  |Averaging Time (Non-Cancer) 8,760 days EPA, 1989
AT-C Averaging Time (Cancer) 25,550 days EPA, 1989
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Scenario Timeframe: Future

Medium:  Soil

Exposure Medium:  Soil*

VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURE

TABLE 4-6. RME

Site 28, IHDIV-NSWC
Indian Head, Maryland

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameler Definition Value Units Rationate/ Intake Equation/
Code Reference Model Name
Ccs Chemical Concentration in Soil see Table mg/kg -- Chronic Daily Intake (CD1) (mg/kg-day) =
Ingestion Resident Adult Site 28 Soil* IR-S  |Ingestion Rate of Soil 100 mg/day EPA, 1991 CS x IR-S x EF x ED x CF3 x 1/BW x 1/AT
EF Exposure Frequency 350 days/year EPA, 1991
ED Exposure Duration 24 years EPA, 1991
CF3 Conversion Factor 3 0.000001 kg/mg .-
BW Body Weight 70 %) EPA, 1991
AT-C  |Averaging Time (Cancer) 25,550 days EPA, 1989
AT-N  |Averaging Time (Non-Cancer) 8,760 days EPA, 1989
cs Chemical Concentration in Soil see Table mg/kg s Chronic Daily intake (CD!) {mg/kg-day) =
Child Site 28 Soil* iR-S Ingestion Rate of Soil 200 mg/day EPA, 1991 CS xIR-S x EF x ED x CF3 x 1/BW x 1/AT
EF Exposure Frequency 350 days/year EPA, 1991
ED Exposure Duration 8 years EPA, 1991
CF3 Conversion Factor 3 0.000001 kg/mg --
BW Body Weight 15 kg EPA, 1991
AT-C  |Averaging Time (Cancer) 25,550 days EPA, 1989
AT-N  |Averaging Time (Non-Cancer) 2,180 days EPA, 1989
cs Chemical Concentration in Soil see Table mg/kg . Chronic Daily Intake (CDI) (mg/kg-day) =
Child/Adult Site 28 Sail* |R-S-A |Ingestion Rate of Soil, Adult 100 mg/day EPA, 1991 CS x IR-S-Adj x EF x CF3 x 1/AT
IR-S-C  }Ingestion Rate of Soil, Child 200 mg/day EPA, 1991
IR-S-Adj |Ingestion Rate of Soil, Age-adjusted 114 mg-year/kg-day calculated IR-S-Adj (mg-year/kg-day) =
(ED-C x IR-S-C /BW-C) + (ED-AxIR-S-A/BW-|
EF Exposure Frequency 350 days/year EPA, 1991 A)
€D-A  |Exposure Duration, Adult 24 years EPA, 1991
ED-C Exposure Duration, Child 6 years EPA, 1991
CF3  |Conversion Factor 3 0.000001 kg/mg -
BW-A |Body Weight , Adult 70 kg EPA, 1991
BW-C |Body Weight, Child 15 kg EPA, 1991
AT-C  |Averaging Time (Cancer} 25,550 days EPA, 1989
[of] Chemical Concentration in Soil see Table mg/kg -- Chronic Daily Intake (CDI) (mg/kg-day) =
Construction Worker Adutt Site 28 Soil* IR-S Ingestion Rate of Soil 480 mg/day EPA, 1991 CS x IR-S x EF x ED x CF3 x 1/BW x 1/AT
EF Exposure Frequency 250 days/year EPA, 1991
ED Exposure Duration 1 years EPA, 1991
CF3 Conversion Factor 3 0.000001 kg/mg --
BW Body Weight 70 kg EPA, 1991
AT-C  |Averaging Time (Cancer) 25,550 days EPA, 1989
AT-N  |Averaging Time (Non-Cancer) 365 days EPA, 1989
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Scenario Timeframe: Future

Medium:  Soit*
Exposure Medium:  Soil*

VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURE

TABLE 4-6.RME

Site 28, IHDIV-NSWC
Indian Head, Maryland

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Delfinition Value Units Rationale/ Intake Equation/
Code Reference Mode! Name
cs Chermical Concentration in Soil see Table mg/kg see Table Chronic Daily Intake (CDI) (mg/kg-day) =
Ingestion Trespasser Adolescent Site 28 Soil* IR-S Ingestion Rate of Soil 100 mg/day CS x IR-S x EF x ED x CF3 x 1/BW x 1/AT
EF Exposure Frequency 52 days/year (&)}
ED Exposure Duration 9 years
CF3 Conversion Factor 3 0.000001 kg/mg --
Bw  |Body Weight 51 ko EPA, 1997,(7)
AT-C  |Averaging Time {Cancer) 25,550 days EPA, 1989
AT-N  lAveraging Time (Non-Cancer) 3,285 days EPA, 1989
cs Chemical Concentration in Soil see Table mg/kg see Table Chronic Daily Intake (CDI) (mg/kg-day) =
Adult Site 28 Soit* IR-S  |Ingestion Rate of Soil 100 mg/day CS x IR-S x EF x ED x CF3 x 1/BW x 1/AT
EF Exposure Frequency 52 days/year (W)
ED Exposure Duration 24 years
CF3 Conversion Factor 3 0.000001 kg/mg .-
BW Body Weight 70 kg EPA, 1991
AT-C  |Averaging Time (Cancer) 25,550 days EPA, 1989
AT-N Averaging Time (Non-Cancer) 8,760 days EPA, 1989

* Surlace soil and subsurface soil combined.

(1) Protessional Judgement assuming 1 day per week for 52 weeks per year.
(2) USEPA recommended value for adult and child resident (USEPA, 2001).

(3) USEPA recommened value for adult worker (USEPA, 2001).

(4) USEPA value for construction worker, 95th parcentile (USEPA, 2001).
(5) SA is the total of the head, hands, forearms and lower tegs for the 8 through 18 year old, EPA, 2001, Exhibit C-1.
(6) SSAF is the 95th percentile for soil adherence for Soccer Players # 1 (teens).

(7) Body weight is average of the mean values for boys and girls for the ages § through 18.

(8) Assumed adolescent trespasser exposed from age 9 through 18.
(9) SA is based on adult wearing short-sleeved shirt, shorts, and shoes.

(10) SSAF is the 95th percentile for sail adherence for Gardeners.

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, 1992 Dermal Exposure Assessment: Principals and Applications. ORD. EPA/600/8-91/011B.

EPA, 1995: Assessing Dermal Exposure from Soil. EPA Region lil. EPA/903-K-95-003.
EPA, 1997. Exposure Factors Handbook. EPA/600/P-95/002Fa.
EPA, 2001: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual (Part E, Supptemental Guidance for Dermal Risk Assessment) Interim. EPA/540/R/89/005.
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TABLE 4-7.RME
VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURE

Site 28, IHDIV-NSWC
Indian Head, Maryland

Scenario Timeframe: Future
Medium:  Soil*
Exposure Medium: _Air
Exposure Route Receptor Poputation Receptor Age Expasure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reterence Model Name
cs Chemical Concentration in Soil see Table mg/kg .- Chronic Daily Intake (CDI) (mg/kg-day) =
Inhalation Resident Adult Emissions from Site 28 Soil* CA Chemical Concentration in Air sea Table mg/m3 -- CAXINXET x EF x ED x 1/BW x 1/AT
PEF Particulate Emissions Factor 1.3264+09 mdkg EPA, 1996
VF Volatilization Factor for volatile constituents calc mdkg EPA, 1996
IN Inhatation Rate 083 m*hour EPA, 1991
ET Exposure Time 24 hr/day (1) CA (mg/m3) = CS (1/PEF + 1/VF)
EF Exposure Frequency 350 days/year EPA, 2001
ED Exposure Duration 24 years EPA, 1991
BW Body Weight 70 kg EPA, 1991
AT-C Averaging Time (Cancer) 25,550 days EPA, 1989
AT-N  lAveraging Time (Non-Cancer) 8,760 days EPA, 1989
CcSs Chemical Concentration in Soll see Table mg/kg - Chronic Daily Intake (CDI) (mg/kg-day) =
Child Emissions from Site 28 Soil" CA Chemical Concentration in Air see Table mg/m3 -- CA xIN x ET x EF x ED x 1/BW x 1/AT
PEF Particulate Emissions Factor 1.32E4+09 kg/m3 EPA, 1996
VF Volatitization Factor for volatile constituents calc m3/kg EPA, 1996
IN Inhalation Rate 05 mhour EPA, 1997
ET  |Exposure Time 24 hriday M CA (mg/mB) = CS (1/PEF + 1/VF)
EF Exposure Frequency 350 days/year EPA, 2001
ED Exposure Duration 8 years EPA, 1989
BW Body Weight 15 kg EPA, 1891
AT-C Averaging Time (Cancer) 25,550 days EPA, 1989
AT-N Averaging Time (Non-Cancer) 2,190 days EPA, 1989
Ccs Chemical Concentration in Soil see Table mg/kg -- Chronic Daily Intake (CDI) (mg/kg-day) =
Child/Adult Emissions from Site 28 Soil* CA Chemical Concentration in Air see Table mg/m3 -- CA x IN-S-Adj x ET x EF x 1/AT
PEF Particulate Emissions Factor 1.32E+09 ke/m3 EPA, 1996
VF Volatilization Factor for volatile constituents calc m3/kg EPA, 1996 IN-S-Adj {m3-year/kg-hour) =
IN-§-A |Inhalation Rate, Adult 083 m3/hour EPA, 1991 (ED-C x IN-S-C/BW-C) + (ED-A x IN-S-A/ BW-A)
IN-S-C |Inhalation Rate, Child 05 m3/hour EPA, 1997
IN-§-Adj |Inhalation Rate, Age-adjusted 11.6 m®-year/kg-day calculated
ET  |Exposure Time 24 hours/day ) CA (mg/m3) = CS (1/PEF + 1/VF)
EF Exposure Frequency 350 days/year EPA, 2001
ED-A |Exposure Duration, Adult 24 years EPA, 1993
ED-C Exposure Duration, Child 6 years EPA, 1991
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Scenario Timeframe: Future

Medium: Soil*

Exposure Medium: _Air

VALUES USED FOR DAILY INTAKE CALCULATIONS

TABLE 4-7.RME

REASONABLE MAXIMUM EXPOSURE

Site 28, IHDIV-NSWC
Indian Head, Maryland

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Modet Name
BW-A [Body Weight, Adult 70 kg EPA, 1991
BW-C |Body Weight, Child 15 kg EPA, 1991
AT-C  |Averaging Time (Cancer) 25,550 days EPA, 1989
cs Chemical Concentration in Soil see Table mg/kg .. Chronic Daily Intake (CDI) {mg/kg-day) =
Construction Worker Adult Emissions from Site 28 Soil* CA Chemical Concentration in Air see Table mg/m3 -- CAxINxET x EF x ED x 1/BW x 1/AT
PEF Particulate Emissions Factor 1.32E+09 kg/m3 EPA, 1998
VF Volatilization Factor for volatile constituents calc m3kg EPA, 1996
IN Inhalation Rate 25 m3/hour EPA, 1997 (6}
ET Exposure Time 8 hr/day m CA (mg/m3) = CS (1/PEF + 1/VF)
EF Exposure Frequency 250 days/year EPA, 1993
ED Exposure Duration 1 years EPA, 1991
BW Body Weight 70 kg EPA, 1991
AT-C Averaging Time (Cancer) 25550 days EPA, 1989
AT-N  {Averaging Time (Non-Cancer} 365 days EPA, 1989
[o}] Chemical Concentration in Soil see Table mg/kg - Chronic Daily intake (CDI) (mg/kg-day) =
Trespasser Adolescent Emissions from Site 28 Soil* CA Chemical Concentration in Air see Table mg/m3 -- CAxINx ET x EF x ED x 1/BW x 1/AT
PEF Particulate Emissions Factor 1.32E+09 kg/m3 EPA, 1998
VF Volatilization Factor for volatile constituents calc mdkg EPA, 1996
IN Inhalation Rate 14 m3/hour EPA, 1997 (7)
ET  [Exposure Time 2 hriday @ CA (mg/m3) = CS (1/PEF + 1/VF)
EF Exposure Frequency 52 days/year {3)
ED Exposure Duration 9 years (4)
Bw  |Body Weight 51 kg EPA, 1997,(5)
AT-C  |Averaging Time (Cancer) 25550 days EPA, 1989
AT-N Averaging Time (Non-Cancer) 3285 days EPA, 1989
[o1] Chemical Concentration in Soil see Table mg/kg - Chronic Daily Intake (CDI) (mg/kg-day) =
Adult Emissions from Site 28 Soil* CA Chemical Concentration in Air see Table mg/m3 .- CA xIN x ET x EF x ED x 1/BW x 1/AT
PEF Particulate Emissions Factor 1.32E+09 kg/m3 EPA, 1996
VF Volatilization Factor for volatile constituents calc m3kg EPA, 1996
IN Inhalation Rate 1.6 m3hour EPA, 1997 (8)
ET Exposure Time 2 hr/day 2 CA (mg/m3) = CS (1/PEF + 1/VF)
EF Exposure Frequency 52 days/year 3
ED Exposure Duration 24 years EPA, 1991
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Scenario Timeframe: Future
Medium:  Soil*
Exposure Medium:  Air

VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURE

TABLE 4-7.AME

Site 28, IHDIV-NSWC
Indian Head, Maryland

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Mode! Name
BW Body Weight 70 kg EPA, 1991
AT-C  [Averaging Time (Cancer) 25550 days EPA, 1989
AT-N  |Averaging Time (Non-Cancer) 8760 days EPA, 1989

* Surtace soil and subsurface soil combined.

(1) Protessional Judgement, conservatively assumed all day.
(2) Professional Judgement assuming trespasser would spend a maximum of 2 hours at the site.
(3) Professional Judgerment assuming 1 day per week for 52 weeks per year for the RME.

(4) Professional Judgement assuming adolescents from 9 to 18 years of age.

(5) Body weight is average of the mean values for boys and girls for the ages 9 through 18.

(6) Inhalation rate is based on values for the outdoor worker assuming heavy activity (EPA, 1997, page 5-24).

(7) Assumed moderate activity level, shont-term exposure for males/females ages 10 to 18, Table 5-14, EPA, 1997,
(8) Assurned moderate activity level, short-term exposure for adults, Table 5-23, EPA, 1997.

Sources:

EPA, 1989
EPA, 1891:
EPA, 1996:
EPA, 1997:
EPA, 2001:

Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPA/540/1-89/002.
Risk Assessment Guidance for Superfund. Vol.4: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03.
Soil Screening Guidance: User's Guide. OSWER. EPA/540/R-96/018.

Exposure Factors Handbook. EPA/600/P-95/002Fa.

Risk Assessment Guidance for Superfund. Vol.t: Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment) Interim. EPA/540/R/99/005.
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TABLE 4-8.RME
VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURE

Site 28, IHDIV-NSWC
Indian Head, Maryland

Scenario Timeframe: Future
Medium: Groundwater
Exposure Medium: Groundwater
Exposure Route Receptor Population Receptor Age Exposure Point Paramster Parameter Detinition Value Unlts Rationale/ Intake Equation/
Code Reference Model Name
Ingestion Resident Adult Tap Water cw Chemical Concentration in Water See Table = ug/l See Table -— Chronic Dally Intake {CD!) (mg/kg-day) =
R-wW Ingestion Rate of Water 2 liters/day EPA, 1997 CW x IR-W x EF x ED x CF1 x 1/BW x 1/AT
EF Exposure Freguency 350 days/year EPA, 1991
ED Exposure Duration 24 years EPA, 1991
CF1 Conversion Factor 1 0.001 mgiug --
BW Body Weight 70 kg EPA, 1991
AT-C Averaging Time (Cancer) 25,550 days EPA, 1989
AT-N Averaging Time (Non-Cancer) 8,760 days EPA, 1989
Child Upper Aquifer-Tap Water cw Chemical Concentration in Water See Table - o See Table — CDI (mg/kg-day) =
IR-W  |Ingestion Rate of Water 1 liters/day EPA, 1997 CW x IR-W x EF x ED x CF1 x 1/BW x 1/AT
EF Exposure Frequency 350 days/year EPA, 1991
ED Exposure Duration 6 years EPA, 1991
CF1 Converslon Factor 1 0.001 mg/iug .-
BW  |Body Weight 15 kg EPA, 1991
AT-C Averaging Time (Cancer) 25,550 days EPA, 1989
AT-N Averaging Time (Non-Cancer) 2,190 days EPA, 1989
Child/Adult Upper Aquifer-Tap Water cw Chemical Concentration in Water See Table -- s See Table ~- CDI (mp/kg-day) =
JR-W-A {Ingestion Rate of Water, Adult 2 liters/day EPA, 1997 CW x IR-W-Adj x EF x CF1 x 1/AT
IR-W-C [ingestion Rate of Water, Child 1 liters/day EPA, 1997
IR-W-Adj |ingestion Rate of Water, Age-adjusted 1.09 liter-year/kg-day calculated IR-W-Ad] (liter-year/kd-day) =
EF Exposure Freguency 350 days/year EPA, 1991 (ED-C x (R-W-C / BW-C) +
ED-A |Exposure Duration, Adult 24 years EPA, 1691 (ED-A x IR-W-A/BW-A)
ED-C  [Exposure Duration, Child 6 years EPA, 1591
CF1 Conversion Factor 1 0.001 mg/ug .-
8W-A  |Body Weight , Adult 70 ko EPA, 1981
BW-C  [Body Weight, Child 15 kg EPA, 1991
AT-C Averaging Time (Cancer} 25,550 days EPA, 1989
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Scenario Timeframe: Future
Medlum: Groundwater

Exposure Medium: Groundwatar

TABLE 4-8.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE

Site 28, IHDIV-NSWC
Indian Head, Maryland

Exposure Route Receptor Population Receptor Age Exposurs Point Parameter Parameter Definitlon Value Units Rationale/ Intake Equation/
Code Reference Model Name
Dermal Residant Adult Upper Aquifer-Tap Water cw Chemicat Concentration in Water See Table - g See Table — CDI (mg/kg-day) =
DAsvent |Dermally Absorbed Dose per Event calculated mg/cm?-avent calculated DAavent x SA x EV x EF x ED x 1/BW x 1/AT
FA Fractlon absorbed water spacific Niess EPA, 2001
Kp Permeability Coefficient chemical specific cm/hr EPA, 2001 Inorganics: DAevent (mg/cm*-event) =
1 Lag Time chemical specific hr/event EPA, 2001 Kp x CW X tayen X CF1 x CF2
t Time to Reach Steady-state chemical specific hours EPA, 2001
B ES:LZf;IPs ermeability of Stratum Comeum to chemical speclfic dimensionless EPA, 2001 Organics :
tovent Event Time 0.58 hr/event EPA, 2001 tweni<t™: DAsvent (mg/cm’-evenl) =
SA Skin Surface Area Available for Contact 18,000 cm? EPA, 2001 2 x FAx Kp x CW x (sqrt((6 x T X taven)/m)}
EV Event Frequency 1 events/day EPA, 2001 x CF1 x CF2
EF Exposure Freguency 350 days/year EPA, 2001
ED Exposure Duration 24 years EPA, 2001 tewn>t”: DAgvent (mg/cm*-event) =
BW  [Body Weight 70 kg EPA, 1991 FA X Kp X CW X { tayenf(14B) + 2 X TX
AT-C  |Averaging Time (Cancer) 25,550 days EPA, 1989 (1 + 3B + 3B%/(1+BY) x CF1 x CF2
AT-N Averaging Time (Non-Cancer) 8,760 days EPA, 1989
CF1 Converslon Fagctor 1 0.001 mg/ug .-
CF2  |Conversion Factor 2 0.001 vem® --
Child Upper Aquifer-Tap Water oW Chemical Concentration in Water See Table -~ ) Soe Table — CDI (mg/kg-day) =
DAevent |Dermally Absorbed Dose per Event calculated mg/cm®-event calculated DAevent x SAx EV x EF x ED x 1/BW x 1/AT
FA Fraction absorbed water chemical specific dimensionless EPA, 2001
Kp Permeabtlity Coefficient chemical speclfic cm/hr EPA, 2001 Inorganics: DAevent (mg/cm®-event) =
T Lag Time chemical specific hr/event EPA, 2001 Kp x CW X Yoygn X CF1 x CF2
tr Time to Reach Steady-state chemical specific hours EPA, 2001
B Esi‘zj‘;ﬁ:‘?rmeab“w of Stratum Comeum to chemical specific dimensionless EPA, 2001 Organics :
towne  |Event Time 1.0 hr/event tooni<t’: DABVENt (Mcm?-event) =
SA Skin Surtace Area Available for Contact 6,600 cm® EPA, 2001 2x FAx Kp X CW x (Sqrt{{(6 X T X loygn}/))
EV Event Fregquency 1 events/day EPA, 2001 x CF1x CF2
EF Exposure Frequency 350 days/year EPA, 2001
ED Exposure Duration 6 years EPA, 2001 temnet”: DAsvent (mg/em?-event) =
BW  |Body weight 15 kg EPA, 1991 FAX KD X CW X (lown/(14B) 4 2 X T
AT-C  |Averaging TIme (Cancer) 25,550 days EPA, 1989 ({1 + 3B + 3B%)/(1+B)%) x CF1 x CF2
AT-N Averaging Time (Non-Cancer) 2190 days EPA, 1989
CF1 Conversion Factor 1 0.001 mgiug .
CF2 Conversion Factor 2 0.001 vem® --

Page 2 of 4




TABLE 4-8.AME
VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURE

Site 28, IHDIV-NSWC
Indian Head, Maryland

Scenario Timeframe: Futurs
Madium: Groundwater

Exposure Medium. Groundwaler

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Ratlonale/ Intake Equation/
Code Reference Model Name
Dermai {cont'd) Resident Chitd/Aduft Upper Aguifer-Tap Water cw Chemical Concentration in Water See Table - s/ See Table --- CD! (mgrkg-day) = DA-Adj x EF x 1/AT
DAevent-A [Dermally Absorbed Dose per Event, Adult calculated mg/em?-event calculated
DAevent-C |Dermally Absarbed Dose per Event, Child calculated mg/em?-event calculated DA-Ad] = {(Daevent-A x SA-A x ED-A x 1/BW-A}
DA-Adj |Dermally Absorbed Dose, Age-adjusted calculated mg-year/s kg cul + (Daevent-C x SA-C x ED-C x 1/8W-C)
FA Fraction absorbed water c! ical specific EPA, 2001
Kp Permeability Cosfficient chemical specific cmvhr EPA, 2001 Inorganics: DAevent (mg/icm®-event) =
T Lag Time chemical specific hr/fevent EPA, 2001 Kp x CW X tayent X CF1 x CF2
1 Time to Reach Steady-state chemical spacific hours EPA, 2001
B :git;c;:;il:ermeability of Stratum Comneur to chemical specific dimensionless EPA, 2001 Organics :
tewen-A  |Event Time, Adult 0.58 hr/event EPA, 2001 toen<t': DAevent (mg/cm?-gvent) =
tovensC ~ |Event Time, Child 1.0 ht/event EPA, 2001 2 x FA X Kpx CW x (sqrt{(6 x T X toyen)/n))
SA-A  |Skin Surface Area, Adult 18,000 cm? EPA, 2001 x CF1x CF2
SAC  |Skin Surface Area, Child 6,800 cm? EPA, 2001
EV Event Fraguency 1 events/day EPA, 2001 teven>t*: DAsvent (mg/em?-event) =
EF Exposure Frequency 350 daysfyear EPA, 2001 FA x Kp X CW X { tyend(1+B} + 2 X TX
ED-A  |Exposure Duration, Adult 24 years EPA, 2001 ((1 + 3B + 3B%Y/(1+B)%) x CF1 x CF2
ED-C  |Exposure Duration, Child 6 years EPA, 2001
BW-A |Body Waeight, Adult 70 kg EPA, 1891
BW-C  [Body Weight, Child 15 ke EPA, 1891
AT-C Averaging Time (Cancer) 25,550 days EPA, 1989
CF1 Conversion Factor 1 0.001 mg/ug .-
CF2  [Conversion Factor 2 0.001 Vcm® --
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TABLE 4-8.RME
VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURE

Site 28, IHDIV-NSWC
Indian Head, Maryland

[Scenario Timetrame: Future
Medium: Groundwater
Exposure Medium: Groundwater
Exposure Route Receptor Population Receptor Age Exposurs Polnt Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reterence Maodel Name
Dermal (cont'd) Construction Worker Adult Water in Excavation Pit CW  |Chemical Concentration In Water See Table - g/l See Table --- CDI (mg/kg-day) =
DAevent |Dermally Absorbed Dose per Event calculated mg/cmZ-gvent cafculated DAevent x SAx EV x EF x ED x 1/BW x 1/AT
FA Fraction absorbed water chemical specific dimenslontess EPA, 2001
Kp Permeability Coefficient chemical specific cm/hr EPA, 2001 Inorganics: DAevent (mg/cm®-event) =
1 Lag Time chemlcal specitic hr/event EPA, 2001 Kp X CW X toueni X CF1 x CF2
t Time to Reach Steady-state chemical specific hours EPA, 2001
B Ra'tio of P ermeability of Stratum Comeurn to chemical specific dimensionless EPA, 2001 Organics ©
Epidermis
ot |Event Time 8 hirday N tewenr<t’: DAevent (mg/cm-event) =
SA Skin Surface Area Available for Contact 3,300 cm? EPA, 2001 (2) 2 x FA X Kpx CW x (Sqrt{(6 X T X Toyeni)/m))
Ev Event Frequency 1 events/day EPA, 2001 x CF1 x CF2
EF Exposure Frequency 250 days/year EPA, 1991
ED Exposura Duratlon 1 years EPA, 1991 teveri>t’: DAaVeNt (mg/em®-event) =
BW Body Weight 70 kg EPA, 1991 FAXKP X CW X { tyan/(1+B) + 2x T X
AT-C  |Averaging Time (Cancer) 25,550 days EPA, 1989 ((1 + 3B + 38%/(1+B)}) x CF1 x CF2
AT-N Averaging Time (Non-Cancer) 365 days EPA, 1988
CF1 Conversion Factor 1 0.001 mg/ug .-
CF2  |Conversion Factor 2 0.001 vem® --

(1) Protessional Judgemant based on construction activities that would occur 8 hrs per day for the RME.
{2) USEPA recommened value for adult worker (USEPA, 2001).

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 Guldance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03.
EPA, 1997: Exposure Factors Handbook. EPA/600/P-95/002Fa.
EPA, 2001: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment) Intarim. EPA/540/R/99/005.
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Scenario Timeframe: Future
Medium: Groundwater
Exposure Medium: Alr

TABLE 4-2 RME
VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURE

Site 28, IHDIV-NSWC
Indian Head, Maryland

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Ratlonale/ Intake Equation/
Codes Reference Model Name
Inhalation Resident Adult Water Vapors at showerhead cw Chemical Concentration in Water See Table - gl See Table --- Chronic Daily Intake (CD!) (mg/kg-day) =
InhExp [Inhalation Exposure per Shower calculated mg/kg-shower InhExp x EF x ED x 1/AT
EF Exposure Frequency 350 days/year EPA, 1991 Foster & Chrostowski Shower Inhalation Model
ED Exposure Duratlon 24 years EPA, 1991 for InhExp
AT-C  tAvaraging Time (Cancer) 25,550 days EPA, 1989
AT-N  {Averaging Time (Non-Cancer) 8,760 days EPA, 1989
Construction Worker Adult Wwater Vapcrsp:l Excavation cw Chemical Concentration in Water See Table — Lugh See Table — Chronic Dally Intake (CDY) (mg/kg-day) =
CA Chemical Concentration in Air calculated mg/m® CAxINx ET x EF x ED x 1/BW x 1/AT
IN  [inhalation Rate 25 m*hour EPA, 1991
ET Exposure Time 8 hi/day ) CA calculated using two-film mode!
EF Exposure Frequency 125 days/year 2)
ED Exposure Duration 1 years EPA, 1991
BW Body Weight 70 kg EPA, 1991
AT-C Averaging Time (Cancer) 25,550 days EPA, 1989
AT-N Averaging Time (Non-Cancer)} 365 days EPA, 1989

Notes:

(1) Professional Judgement based on construction activities that would occur 8 hrs per day for the RME.

(2) Assumed duration of construction project may be 1/2 a year.

Sources:

EPA, 1989: Risk Assessment Guidance for Superfund. Vol.1: Human Heaith Evaluation Manual, Part A.

EPA, 1991: Risk Assessment Guidance for Superfund. Vol.1: Human Health on Manual - Supy

EPA, 1997: Exposure Factors Handbook. EPA/600/P-95/002Fa.

OERR. EPA/540/1-89/002.

Gi
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Medium: Soil*
Exposure Medium: Soil*

Scenario Timeframe: Current

VALUES USED FOR DAILY INTAKE CALCULATIONS

TABLE 4-1.CTE

CENTRAL TENDENCY EXPOSURE

Site 28, IHDIV-NSWC
Indian Head, Maryland

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Detinition Value Units Rationale/ Intake Equation/
Code Reference Model Name
Dermal Utility Worker Adult Site 28 Soil* cs Chemical Concentration in Soit See Table mg/kg See Table Chronic Daily Intake (CDI) {mg/kg-day) =
SA Skin Surface Area Available for Contact 2,000 cm? EPA, 2001 (2) CS x SA x SSAF x DABS x CF1 x EF x
SSAF  [Soil to Skin Adherence Factor 0.2 mglemP-day EPA, 2001 (3) ED x 1/BW x 1/AT
DABS |Dermal Absorption Factor Solids chem spegcific - EPA, 2001
CF1 Conversion Factor 1 0.000001 kg/mg --
EF Exposure Frequency 5 days/year [&})
ED Exposure Duration 5 years EPA, 1993
BW Body Weight 70 kg EPA, 1981
AT-N  |Averaging Time (Non-Cancer} 1,825 days EPA, 1989
AT-C Averaging Time (Cancer) 25550 days EPA, 1989
Ingestion Wtility Worker Adult Site 28 Soii* cs Chemical Concentration in Soil See Table mg/kg See Table Chronic Daily Intake (CDI) (mg/kg-day) =
IR-S |Ingestion Rate of Soil 50 mg/day EPA, 1993 CS x IR-S x EF x ED x CF1 x 1/BW x 1/AT
EF Exposure Frequency 5 days/year n
ED Exposure Duration 5 years EPA, 1993
CF1 Conversion Factor 1 0.000001 kg/mg --
BW Body Weight 70 kg EPA, 1991
AT-N  |Averaging Time (Non-Cancer) 1,825 days EPA, 1989
AT-C  [Averaging Time (Cancer} 25,550 days EPA, 1989

* Surface soil and subsurface soil combined

Notes:

(1): Professional Judgement assuming 5 days per year.

(2) CT SAis the sum of the mean surface areas (for a male} of the head and hands.
(3) Soil to skin adherence factor is based on 50th percentile weighted adherence factor for utility workers.

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 Detault Exposure Factors. Interim Final. OSWER Directive 8285.6-03.
EPA, 1993; Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.
EPA, 2001: Risk Assessment Guidance for Supertund. Vol.1: Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment) Interim. EPA/540/R/99/005.
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TABLE 4-2.CTE
VALUES USED FOR DAILY INTAKE CALCULATIONS
CENTRAL TENDENCY EXPOSURE

Site 28, IHDIV-NSWC
Indian Head, Maryland

Scenario Timeframe: Current
Medium: Soif*
Exposure Medium: Air
Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name
cs Chemical Concentration in Soil see Table mg/kg -- Chronic Dalily intake (CDI) (mg/kg-day) =
Inhalation Utility Worker Adult Emissions from Site 28 Soil* CA Cherical Concentration in Air calculated mg/m® calculated CA xIN x ET x EF x ED x 1/BW x 1/AT
PEF Particulate Emissions Factor 1.32E+09 kg/m® EPA, 1986
VF Volatilization Factor for volatile constituents calc mkg EPA, 1996
IN Inhatation Rate 1.5 m®hour EPA, 1997 (2)
ET Exposure Time 4 hr/day ()] CA (mg/m3) = CS (1/PEF + 1/VF)
EF Exposure Frequency 5 days/year (1)
ED Exposure Duration 5 years EPA, 1993
BW Body Weight 70 kg EPA, 1991
AT-C Averaging Time (Cancer) 25550 days EPA, 1989
AT-N  |Averaging Time (Non-Cancer) 1825 days EPA, 1989

* Surtace soil and subsurtace soil combined.

Notes:

(1): Professional Judgement assuming 5 days per year.

(2) Inhalation rate for outdoor worker based on moderate activities.

(3) Professional Judgement based on activities that would occur 4 hrs per day.

Sources:

EPA, 1989:
EPA, 1991:
EPA, 1993
EPA, 1996;

EPA, 1997

EPA, 2001.
EPA, 2002:

Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPA/540/1-89/002.

Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03.
Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.

Soil Screening Guidance: User's Guide. OSWER. EPA/540/R-96/018.

Exposure Factors Handbook. EPA/600/P-95/002Fa.

Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment) Interim. EPA/540/R/99/005.

Region Il Risk-Based Concentration Table. October 9, 2002.
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TABLE 4-3.CTE
VALUES USED FOR DAILY INTAKE CALCULATIONS
CENTRAL TENDENCY EXPOSURE

Site 28, [HDIV-NSWC
Indian Head, Maryland

Scenario Timeframe: Current
Medium: Surface Soil
Exposure Medium: Surface Soll
Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name
csS Chemical Concentration in Soil sae Table mg/kg see Table CDI (mgrkg-day) =
Dermal Trespasser Adult Site 28 Surface Soil SA Skin Surface Area Available for Contact 2,000 cm2 EPA, 1992, (2) CS x SA x SSAF x DABS x CF3 x EF x
SSAF | Soil to Skin Adherence Factor 0.07 mg/cm2-day EPA, 2001, (3) ED x 1/BW x 1/AT
DABS |Dermal Absorption Factor Solids chem specific - EPA, 2001
CF3 Converslon Factor 3 0.000001 kg/mg .-
EF Exposure Frequency 26 days/year {n
ED Exposure Duration 9 years EPA, 1993
BW Body Weight 70 ko EPA, 1991
AT-C  |Averaging Time (Cancer) 25,550 days EPA, 1989
AT-N  |Averaging Time (Non-Cancer} 3,285 days EPA, 1989
Ccs Chemical Concentration in Soil see Table mg/kg see Table CDI (mg/kg-day) =
Adolescent Site 28 Surface Soil SA Skin Surface Area Available for Contact 3,700 cm2 EPA, 1992 CS x SA x SSAF x DABS x CF3 x EF x
SSAF  |Soil to Skin Adherence Factor 0.04 mg/cm2-day EPA, 2001, (4) ED x 1/BW x 1/AT
DABS |Dermal Absorption Factor Solids chem specific - EPA, 2001
CF3 Conversion Factor 3 0.000001 kg/mg .-
EF Exposure Frequency 26 days/year (1)
ED Exposure Duration 9 years EPA, 1993
Bw  |Body Weight 51 kg EPA, 1997, (5)
AT-C  |Averaging Time (Cancer) 25,550 days EPA, 1989
AT-N Averaging Time (Non-Cancer) 3,285 days EPA, 1989
Ingestion Trespasser Adult Site 28 Surface Soil Ccs Chernical Concentration in Soit See Table mg/kg See Table Chronic Daily intake (CDl) (mg/kg-day) =
IR-S  [Ingestion Rate of Soil 50 mg/day EPA, 1991 CS x IR-S x EF x ED x CF1 x 1/BW x 1/AT
EF Exposure Frequency 26 days/year 1)
ED Exposure Duration 9 years EPA, 1993
CF3 Conversion Factor 3 0.000001 kg/mg --
BW  [Body weight 70 kg EPA, 1991
AT-N |Averaging Time (Non-Cancer) 3285 days EPA, 1989
AT-C Averaging Time (Cancer) 25550 days EPA, 1989
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Scenario Timeframe: Current

Medium: Surface Soil

Exposure Medium: Surface Soil

VALUES USED FOR DAILY INTAKE CALCULATIONS
CENTRAL TENDENCY EXPOSURE

TABLE 4-3.CTE

Site 28, IHDIV-NSWC
Indian Head, Maryland

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name
Ingestion Trespasser Adolescent Site 28 Surface Soil cs Chemical Concentration in Soil See Table mgkg See Table Chronic Daily Intake (CDI) (mg/kg-day) =

IR-8  |Ingestion Rate of Soil 50 mg/day EPA, 1991 CS x IR-S x EF x ED x CF1 x 1/BW x 1/AT
EF Exposure Frequency 26 days/year (1)
€D Exposure Duration 9 years EPA, 1993

CF3 Conversion Factor 3 0.000001 kg/mg -

Bw  [Body Weight 51 kg EPA, 1997,(5)

AT-N  |Averaging Time {(Non-Cancer) 8760 days EPA, 1989

AT-C  |Averaging Time (Cancer) 25550 days EPA, 1989

Notes:

(1) Professional Judgement agsuming 1 day per week for 26 weeks per year.
(2) SAis the sum of the mean surface araas (for a male) of the head and hands.

(3) SSAF is the geometric mean for soit adherence for Gardeners.

(4) SSAF is the geometric mean for soil adherence for Soccer Players # 1 (teens).

(4) Body weight is average of the mean values for boys and girls for the ages 9 through 18.

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, 1992: Dermal Exposure Assessment: Principals and Applications. ORD. EPA/600/8-91/011B. '
EPA, 1993; Superfund's Standard Default Exposure Factors tor the Central Tendency and Reasonable Maximum Exposure.

EPA, 1997: Exposure Factors Handbook. EPA/600/P-95/002Fa.
EPA, 2001: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment) Interim. EPA/540/R/98/005.
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'genario Timeframe: Current

Medium: Surtace Soil
Exposure Madium: Air

VALUES USED FOR DAILY INTAKE CALCULATIONS
CENTRAL TENDENCY EXPOSURE

TABLE 4-4.CTE

Site 28, IHDIV-NSWC
Indian Head, Maryland

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Mode! Name
o1 Chemical Concentration in Soil see Table mg/kg “- Chronic Daily intake (CD!) (mg/kg-day) =
Inhalation Trespasser Adult Emissions from Site 28 Surface Soil CA Chemical Concentration in Air see Table mg/m3 -- CAxXINXET x EF x ED x 1/BW x 1/AT
PEF Particulate Emissions Factor 1.32E+08 kg/m3 EPA, 1996
VE Volatilization Factor for volatile constituents calc makg EPA, 1996
IN Inhalation Rate 05 ma/hour EPA, 1997 (2)
ET Exposure Time 18 hr/day (1) CA (mg/m3) = CS (1/PEF + 1/VF)
EF Exposure Frequency 26 days/year (3)
ED Exposure Duration 9 years EPA, 1993
BW Body Weight 70 kg EPA, 1991
AT-C Averaging Time (Cancer) 25,550 days EPA, 1989
AT-N Averaging Time (Non-Cancer) 3,285 days EPA, 1989
cs Chemical Concentration in Soit sea Table mg/kg “. Chronic Daily Intake (CDI) (mg/kg-day) =
Trespasser Adalescent Emissions from Site 28 Soil CA Chemical Concentration in Air sae Table mg/m3 .. CAx IN x ET x EF x ED x 1/BW x 1/AT
PEF Particulate Emissions Factor 1.32E+09 kg/m3 EPA, 1996
VF Volatilization Factor for volatile constituents calc m3/kg EPA, 1996
IN Inhalation Rate 0.542 m3/hour EPA, 1997, (6)
ET Exposure Time 18 hr/day (1) CA (mg/m3) = CS (1/PEF + 1/VF)
EF Exposure Frequency 26 days/year (3)
ED Exposure Duration <] years 4
BW Body Weight 51 kg EPA, 1997,(5)
AT-C  |Averaging Time (Cancer) 25,550 days EPA, 1989
AT-N  |Averaging Time (Non-Cancer) 3,285 days EPA, 1989

Notes:

(1) Professlonal Judgement assuming trespasser would spend a maximum of 1.8 hours at the site.

(2) inhalation rate for adult, sedentary activities.

(3) Professlonal Judgement assuming 1 day per week for 26 weeks per year.

(4) Professional Judgement assuming adolescents from 9 to 18 years of age.

(5) Body weight is average of the mean values for boys and giris for the ages 9 through 18.
(6) 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.
EPA, 1991: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER D|recl|ve 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.
EPA, 1999 Risk-Based Concentration Table. Octobar 27, 1999.
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Scenario Timeframe: Current/Future

Medium: Surface Water

Exposure Medium: Surface Water

TABLE 4-5.CTE
VALUES USED FOR DAILY INTAKE CALCULATIONS
CENTRAL TENDENCY EXPOSURE

Site 28, IHDIV-NSWC
Indian Head, Maryland

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Mode! Name
csw Chemical Concentration in Surface Water see Table zg .. Chronic Daily Intake (CD1) (mg/kg-day) =
Ingestion Recreation Adult Mattawoman Creek JR-SW |Ingestion Rate of Surface Water 0.025 Vhour EPA, 1989, (3) CSW x IR-SW x ET x EF x ED x CF1 x
ET Exposure Time 2.8 hr/day EPA, 1989 1/BW x 1/AT
EF Exposure Frequency 26 days/year ()]
£D Exposure Duration 9 years EPA, 1991
CF1 Conversion Factor 1 0.001 mg/ug “a
BW  |Body Weight 70 kg EPA, 1991
AT-C  |Averaging Time (Cancer) 25,550 days EPA, 1989
AT-N  |Averaging Time (Non-Cancer) 3,285 days EPA, 1989
csw Chemical Concentration in Surface Water see Table pgl - Chronic Daily Intake (CDI) (mg/kg-day) =
Adolescent Mattawoman Creek IR-sW [Ingestion Rate of Surface Water 0.025 hour EPA, 1989, (3) CSW x IR-SW x ET x EF x ED x CF1 x
ET Exposure Time 26 hr/day EPA, 1989 1/BW x 1/AT
EF Exposure Frequency 26 days/year (1)
ED Exposure Duration 9 years EPA, 1993
CF1 Conversion Factor 1 0.001 mg/ug .-
BW  |Body Weight 51 kg EPA, 1097,(2)
AT-C  |Averaging Time (Cancer) 25,550 days EPA, 1988
AT-N  |Averaging Time (Non-Cancer) 3,285 days EPA, 1989
CSW  {Chemical Concentration in Surface Water see Table pgh -- CO! (mg/kg-day) =
DAevent |Dermally Absorbed Dose per Event mg/cm’-event calculated EPA, 2001 DAevent x SA x EV x EF x ED x 1/BW x /AT
Dermal Recreation Adult Mattawoman Creek SA Skin Surface Area Available for Contact 3,120 cm2 EPA, 1997 (4)
Kp Permeability Coefficient chem specific cm/hr EPA, 2001 Inorganics: DAevent (mg/cm?-event) =
t Lag Time chem specific hours EPA, 2001 Kp X CW X teven X CF1 x CF2
t* Time lo Reach Steady-state chem specific hours EPA, 2001
B E;tcijoe:);germeabilny of Stratum Corneumn to chem specitic dimansionless E£PA, 2001 QOrganics :
et |Event Time 26 hr/day EPA, 1989 teven<t”: DAevent (mg/cm®-event) =
CF1 Conversion Factor 1 0.001 mglug -- 2 x FA x Kp x CW x (SQrt((6 X T X teven)'T))
EF Exposure Frequency 26 days/year 1) x CF1 x CF2
ED Exposure Duration 9 years EPA, 1991
CF2 Conversion Factor 2 0.001 em3 .- toven>t™: DAevent (mg/cmP-event) =
BW Body Weight 70 kg EPA, 1991 FA X Kp X CW X ( toyen/(14B) + 2 x T X
AT-C  |Averaging Time (Cancer) 25,550 days EPA, 1989 ((1 + 3B + 38%/(14B)%)) x CF1 x CF2
AT-N Averaging Time (Non-Cancer) 8,760 days EPA, 1989
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Scenario Timeframe: Current/Future

Medium: Surface Water

Exposure Medium: Surface Water

VALUES

TABLE 4-5.CTE
USED FOR DAILY INTAKE CALCULATIONS
CENTRAL TENDENCY EXPOSURE

Site 28, IHDIV-NSWC
Indian Head, Maryland

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Delinition Value Units Rationale/ Intake Equation/
Code Reference Modsl Narme
CSW  [Chemical Concentration in Surface Watar gee Table ugh .- CD! (mg/kg-day) =
DAevent |Dermally Absorbed Dose per Event mg/em®-event calculated EPA, 2001 DAevent x SA x EV x EF x ED x 1/BW x 1/AT
Dermat Recreation Adolescent Mattawoman Creek SA Skin Surface Area Available for Contact 2,630 cm2 EPA, 1997 (5)
Kp Permeabllity Coefficient chem specific emvhr EPA, 2001 Inorganics: DAevent (mg/cm’-event) =
T Lag Time chem spacific hours EPA, 2001 Kp x CW X teven X CF1 x CF2
t Time to Reach Steady-state chem specific hours EPA, 2001
B E;lcijc;ror:‘i!:ermeabilily of Stratum Corneum ta chem specific dimensloniess EPA, 2001 Organics :
tovent Event Time 2.6 hr/day EPA, 1989 taent<t®: DAevent (mg/cmi-event) =
CF1 Conversion Factor 1 0.001 mgiug .- 2 x FA x Kp X CW X (SQrt({6 X T X teven)/n1})
EF Exposure Frequency 26 days/year (1) x CF1 x CF2
ED Exposure Duration 9 years EPA, 1993
CF2 Conversion Factor 2 0.001 lcm3 .- teen>t™; DAevent (mgiom’-event) =
BW Body Weight 51 kg EPA, 1997,(2) FA X Kp X CW X ( tgyan(148) + 2x 7%
AT-C Averaging Time (Cancer) 25,550 days EPA, 1989 (1 + 3B + 38%/(14B)%) x CF1 x CF2
AT-N Averaging Time (Non-Cancer) 3,285 days EPA, 1989

Notes:

(1) Protessional Judgement assuming 1 day per week for 26 weeks per year.

(2) Body weight is average of the mean values for boys and girls for the ages 9 through 18.
(3) Professional Judgment assuming one half of the ingestion rate specified for swimming.

(4) SAs the sum of the mean surface areas (for a male) of the hands and arms (includes upper arms and foreatms).

(5) Based on average total body surface area (for male) children ages 9 - 18 for hands and arms (includes upper arms and forearms).

Sources:

EPA, 1989: Risk Assessment Guidance for Superfund. Vol.1: Human Heaith 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/600/8-91/011B.
EPA, 1993: Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.
EPA, 1997: Exposure Factors Handbook. EPA/600/P-95/002Fa.
EPA, 2000: Supplemental Guidance to RAGS: Ragion 4 Bulleting
EPA, 2001 Risk Assessment Guidance for Superfiund. Vol.1: Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment) Interim. EPA/540/R/99/005.
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Scenario Timeframe: Future

Medium:  Soil*
Exposure Medium: Soil*

TABLE 4-6.CTE

VALUES USED FOR DAILY INTAKE CALCULATIONS

CENTRAL TENDENCY EXPOSURE

Site 28, IHDIV-NSWC
Indian Head, Maryland

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Mode! Name
[ol3} Chemical Concentration in Soil see Table mg/kg .- CDI (mg/kg-day) =
Dermal Resident Adult Site 28 Soil* SA Skin Surface Area Available for Contact 5,700 om? EPA, 2001 (2) CS x SA x SSAF x DABS x CF3 x EF x
SSAF | Soil to Skin Adherence Factor 0.07 mg/cmP-day EPA, 2001 (2) ED x 1/BW x 1/AT
DABS [Dermal Absorption Factor Solids chem spaecific - EPA, 1995, 2001
CF3 Conversion Factor 3 0.000001 kg/mg -
EF  |Exposure Frequency 234 days/year EPA, 1993
ED Exposure Duration 9 years EPA, 1993
BW Body Weight 70 kg EPA, 1991
AT-C |Averaging Time (Cancer) 25,550 days EPA, 1988
AT-N  |Averaging Time (Non-Cancer) 3,285 days EPA, 1989
CcS Chemical Concentration in Sail see Table mg/kg -- CDI (mg/kg-day) =
Child Site 28 Sail* SA Skin Surface Area Available for Contact 2,800 cm2 EPA, 2001 (2) CS x SA x SSAF x DABS x CF3 x EF x
SSAF  |Soil to Skin Adherence Factor 0.2 mg/cm?-day EPA, 2001 (2) ED x 1/BW x 1/AT
DABS  |Dermal Absorption Factor Solids chem specific - EPA, 1995, 2001
CF3 Conversion Factor 3 0.000001 kg/mg --
EF Exposure Frequency 234 daysfyear EPA, 1993
ED Exposure Duration ) years EPA, 1991
BW Body Waeight 15 kg EPA, 1991
AT-C  [Averaging Time {Cancer) 25,550 days EPA, 1989
AT-N Averaging Time (Non-Cancer) 2,190 days EPA, 1989
cs Chemical Concentration in Soil see Table mg/kg -- CDI (mg/kg-day) =
Child/Adutt Site 28 Soil* SA-A  [Skin Surface Area Available for Contact, Adult 5,700 cm? EPA, 200t (2)  |CS x DA-Adj x DABS x CF3 x EF x 1/AT
SA-C  |Skin Surface Area Available for Contact, Child 2,800 cm? EPA, 2001 (2)
SSAF-A |Soil to Skin Adherence Factor, Adult 0.07 mg/em?-day EPA, 2001 (2)
SSAF-C | Sail to Skin Adherence Factor, Child 02 mgicm®-day EPA, 2001 (2) DA-Adj (mg-year/kg-day) =
 |Dermal Absorption, Age-adjusted [ED-Cx S.A'C /BW-C)'SSAF-C + (ED-Ax SA-
DA-Adj 275.3 mg-yearkg-day calculated A/ BW-A)*SSAF-A]
CF3 Conversion Factor 3 0.000001 kg/mg .-
EF Exposure Frequency 234 days/year EPA, 1993
ED-A Exposure Duration, Adult 9 years EPA, 1993
ED-C |Exposure Duration, Child ) years EPA, 1991
BW-A |Body Weight , Adult 70 kg EPA, 1991
BwW-C |Body Weight, Child 15 kg EPA, 1991
AT-C Averaging Time (Cancer) 25,550 days EPA, 1989
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Scenario Timeframe: Future

Medium: Soil*

Exposure Medium: _Soil*

TABLE 4-6.CTE
VALUES USED FOR DAILY INTAKE CALCULATIONS
CENTRAL TENDENCY EXPOSURE

Site 28, IHDIV-NSWC
Indian Head, Maryland

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationaie/ Intake Equation/
Code Reference Model Name
cs Chemical Concentration in Soil see Table mg/kg .- CDI (mg/kg-day) =
Dermal Construction Worker Aduit Site 28 Sail* SA Skin Surtace Area Available for Contact 3,300 cm? EPA, 2001 (3) CS x SA x SSAF x DABS x CF3 x EF x
SSAF  {Soil to Skin Adherence Factor 0.1 mglcm?-day EPA, 2001 (4) ED x 1/BW x 1/AT
DABS [Dermal Absorption Factor Solids chem specific - EPA, 1995, 2001
CF3 Conversion Factor 3 0.000001 kg/mg «e
EF Exposure Frequency 219 days/year EPA, 1993
ED Exposure Duration 1 years EPA, 1991
BW Body Weight 70 kg EPA, 1991
AT-C  |Averaging Time (Cancer) 25,550 days EPA, 1989
AT-N |Averaging Time (Non-Cancer) 385 days EPA, 1989
Dermal Trespasser Adolescent Site 28 Surface Soil [ol] Chemical Concentration in Soil see Table mg/kg see Table CDI (mg/kg-day) =
SA Skin Surface Area Available for Contact 4,400 cm2 EPA, 2001, (5) CS x SA x SSAF x DABS x CF3 x EF x
SSAF  |Soil to Skin Adherence Factor 03 mg/cm2-day EPA, 2001, (6) ED x 1/BW x 1/AT
DABS |Dermnal Absorption Factor Solids chem specific - EPA, 2001
CF3 Conversion Factor 3 0.000001 kg/mg .-
EF Exposure Frequency 26 days/year M
ED Exposure Duration 9 years (8)
BW  [Body Weight 51 kg EPA, 1997,(7)
AT-N |Averaging Time (Non-Cancer) 3,285 days EPA, 1989
AT-C Averaging Time (Cancer) 25,550 days EPA, 1989
cs Chemical Concentration in Soil see Table mg/kg see Table CDI (mg/kg-day) =
Dermal Trespasser Aduit Site 28 Surface Soil SA Skin Surface Area Available for Contact 5,700 cm2 EPA, 2001,(9) |CS x SA x SSAF x DABS x CF3 x EF x
SSAF | Soil to Skin Adherence Factor 03 mg/cm2-day EPA, 2001, (10) ED x 1/BW x 1/AT
DABS |Dermal Absorption Factor Solids chem specific - EPA, 2001
CF3 Conversion Factor 3 0.000001 kg/mg .-
EF Exposure Frequency 26 days/year (1)
ED Exposure Duration 9 years EPA, 1991
BW Body Weight 70 kg EPA, 1991
AT-N Averaging Time (Non-Cancer) 3,285 days EPA, 1989
AT-C  |Averaging Time (Cancer) 25,550 days EPA, 1989
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Scenario Timeframe: Future

Medium: Soil*
Exposure Medium: _Soil*

VALUES USED FOR DAILY INTAKE CALCULATIONS

TABLE 4-6.CTE

CENTRAL TENDENCY EXPOSURE

Site 28, IHDIV-NSWC
Indian Head, Maryland

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name
93] Chemical Concentration in Soil see Table mg/kg -- Chronic Daily Intake (CDI) (mg/kg-day) =
Ingestion Resident Adult Site 28 Soil* IR-S  |ingestion Rate of Soil 50 mg/day EPA, 1993 CS x IR-S x EF x ED x CF3 x 1/BW x 1/AT
EF Exposure Frequency 234 days/year EPA, 1993
ED Exposure Duration 9 years EPA, 1993
CF3 Conversion Factor 3 0.000001 kg/mg --
BW Body Weight 70 kg EPA, 1991
AT-C  |Averaging Time (Cancer) 25,550 days EPA, 1989
AT-N  |Averaging Time (Non-Cancer) 3,285 days EPA, 1989
cs Chemical Concentration in Sail see Table mg/kg .- Chronic Daily Intake (CDI) (mg/kg-day) =
Child Site 28 Soil* IR-S  |Ingestion Rate of Soit 100 mg/day EPA, 1993 CSxIR-S x EF x ED x CF3 x 1/BW x 1/AT
EF Exposure Frequency 234 days/year EPA, 1993
ED Exposure Duration ] years EPA, 1891
CF3 Conversion Factor 3 0.000001 kg/mg --
BW Body Weight 15 kg EPA, 1991
AT-C Averaging Time (Cancer) 25,550 days EPA, 1989
AT-N  }Averaging Time (Non-Cancer) 2,190 days EPA, 1989 n
[of] Chemical Concentration in Soil see Table mg/kg -- Chronic Daily Intake (CDi) (mg/kg-day) =
Child/Adult Site 28 Soi* IR-S-A  {Ingestion Rate ot Soil, Adult 50 mg/day EPA, 1993 CS x IR-S-Adj x EF x CF3 x 1/AT
IR-8-C  |Ingestion Rate of Soil, Child 100 mg/day EPA, 1993
IR-S-Adj |Ingestion Rate of Soil, Age-adjusted 46.43 mg-year/kg-day calculated IR-S-Adj (mg-year/kg-day) =
(ED-C x IR-S-C/BW-C) + (ED-AxIR-S-A/BW-
EF Exposure Frequency 234 days/year EPA, 1993 A)
ED-A  |Exposure Duration, Adult 9 years EPA, 1993
ED-C Exposure Duration, Child 6 years EPA, 1991
CF3 Conversion Factor 3 0.000001 kg/mg .-
BW-A |Body Weight , Aduit 70 kg EPA, 1991
BW-C {Body Weight, Child 15 kg EPA, 1991
AT-C Averaging Time (Cancer) 25,550 days EPA, 1989
cs Chemical Concentration in Sail see Table mg/kg .- Chronic Daily Intake (CDI) (mg/kg-day) =
Construction Worker Adult Site 28 Soil* IR-S Ingestion Rate of Soil 100 mg/day EPA, 1997 CS x IR-S x EF x ED x CF3 x 1/BW x 1/AT
EF Exposure Frequency 219 days/year EPA, 1993
ED Exposure Duration 1 years EPA, 1991
CF3 Conversion Factor 3 0.000001 kg/mg .-
BW Body Weight 70 kg EPA, 1991
AT-C  |Averaging Time (Cancer) 25,550 days EPA, 1989
AT-N  |Averaging Time (Non-Cancer) 365 days EPA, 1989
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TABLE 4-6.CTE
VALUES USED FOR DAILY INTAKE CALCULATIONS
CENTRAL TENDENCY EXPOSURE

Site 28, IHDIV-NSWC
Indian Head, Maryland

Scenario Timeframe: Future
Medium: Soil*
Exposure Medium: _Soil®
Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name
cs Chemical Concentration in Soil see Table mg/kg see Table Chronic Daily Intake (CDI) {mg/kg-day) =
Ingestion Trespasser Adolescent Site 28 Soil* IR-S ingestion Rate of Soil 50 mg/day EPA, 1993 CS x IR-S x EF x ED x CF3 x 1/BW x 1/AT
EF Exposure Frequency 26 days/year "
ED Exposure Duration 9 years EPA, 1993
CF3 Conversion Factor 3 0.000001 kg/mg .-
Bw  |Body Weight 51 kg EPA, 1997,(7)
AT-C  |Averaging Time (Cancer) 25,550 days EPA, 1989
AT-N  |Averaging Time (Non-Cancer) 3,285 days EPA, 1989
cs Chemical Concentration in Soil see Table mg/kg see Table Chronic Daily Intake (CD1) (mg/kg-day) =
Adult Site 28 Soil* IR-S Ingestion Rate of Soil 50 mg/day EPA, 1993 CS x IR-S x EF x ED x CF3 x 1/BW x 1/AT
EF Exposure Frequency 26 days/year )]
ED Exposure Duration 9 years EPA, 1993
CF3 Conversion Factor 3 0.000001 kg/mg --
BW Body Weight 70 kg EPA, 1991
AT-C Averaging Time (Cancer) 25,550 days EPA, 1989
AT-N  {Averaging Time (Non-Cancer) 8,760 days EPA, 1989

* Surtace soil and subsurface soil combined
(1) Professional Judgement assuming 1 day per week for 26 weeks per year.
(2) USEPA recommended value for adult and child resident (USEPA, 2001).
(3) USEPA recommened value for adult worker (USEPA, 2001).
(4) USEPA value for construction worker, geometric mean (USEPA, 2001).
(5) SA is the total of the head, hands, forearms and lower legs for the 8 through 18 year old, EPA, 2001, Exhibit C-1.
(8) SSAF Is the 95th percentile for soil adherence for Soccer Players # 1 (teens).
(7) Body weight is average of the mean values for boys and girls for the ages 9 through 18.
(8) Assumed adolescent trespasser exposed from age 8 through 18.
(9) SA is based on adult wearing short-sleeved shint, shorts, and shoes.
(10) SSAF is the 95th percentile tor soil adherence for Gardeners.
Sources:
EPA, 1989: Risk Assessment Guidance tor Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPA/540/1-89/002.
EPA, 1991 Risk Assessment Guidance for Superfund. Vol.1: Hurman Health Evaluation Manua! - Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03.
EPA, 1892: Dermal Exposure Assessment: Principals and Applications. ORD. EPA/600/8-91/0118B.
EPA, 1993: Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonabte Maximum Exposure.
EPA, 1995: Assessing Dermal Exposure from Soil. EPA Region Ill. EPA/903-K-85-003.
EPA, 1997: Exposure Factors Handbook. EPA/800/P-95/002Fa.
EPA, 2001: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment) Interim, EPA/540/R/99/005.
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TABLE 4-7.CTE
VALUES USED FOR DAILY INTAKE CALCULATIONS
CENTRAL TENDENCY EXPOSURE

Site 28, IHDIV-NSWC
indian Head, Maryland

'genario Timeframe: Future
Medium: Soil*
Exposure Medium:  Air
Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Madel Name
cs Chemical Concentration in Soil see Table mg/kg -- Chronic Daily Intake (CDI) (mgrkg-day) =
inhalation Resident Adult Emissions from Site 28 Soil* CA Chemical Concentration in Air see Table mg/m3 -- CA xIN X ET x EF x ED x 1/BW x 1/AT
PEF Particulate Emisslons Factor 1.32E+09 makg EPA, 1996
VF Volatilization Factor for volatile constituants cale m3/kg EPA, 1996
IN Inhalation Rate 055 m®hour EPA, 1997 (9)
ET Exposure Time 12 hr/day m CA (mg/m3) = CS (1/PEF + 1/VF)
EF Exposure Frequency 234 days/year EPA, 2001
£D Exposure Duration 9 years EPA, 1993
BW Body Weight 70 kg EPA, 1991
AT-C  |Averaging Time (Cancer) 25,550 days EPA, 1888
AT-N  |Averaging Time (Non-Cancer) 8,760 days EPA, 1989
cs Chemical Concentration in Soil see Table mg/kg .- Chronic Daily Intake {CDI) (mg/kg-day) =
Child Emissions from Site 28 Soil* CA Chermical Concentration in Air see Table mg/m3 .- CAxINxET xEF x ED x 1/BW x 1/AT
PEF Particulate Emissions Factor 1.326+09 kg/m3 EPA, 1996
VF Volatilization Factor for volatile constituents cale md/kg EPA, 1996
N Inhalation Rate 0.35 mhour EPA, 1997 (9)
ET Exposure Time 12 hr/day (1) CA {(mg/m3) = CS (1/PEF + 1/VF)
EF Exposure Frequency 234 days/year EPA, 2001
ED Exposure Duration 6 years EPA, 1991
BW Body Weight 15 kg EPA, 1991
AT-C  JAveraging Time (Cancer) 25550 days EPA, 1989
AT-N  JAveraging Time (Non-Cancer} 2190 days EPA, 1989
cs Chemical Concentration in Soil see Table mg/kg -- Chronic Daily Intake (CDI) (mg/kg-day) =
Child/Adutt Emissions from Site 28 Soil* CA Chemical Concentration in Air see Table mg/m3 -- CA x IN-S-Adj x ET x EF x 1/AT
PEF Particulate Emissions Factor 1.32E+09 kg/m3 EPA, 1996
VF Volatilization Factor for volatile constituents calc md/kg EPA, 1996 IN-S-Adj (m3-year/kg-hour) =
IN-8-A |Inhalation Rate, Adult 0.55 m®hour EPA,1997(9) |(ED-CxIN-S-C/BW-C) + (ED-Ax IN-S-A/BW-A)
IN-S-C {Inhalation Rate, Chid 0.35 m’Mhour EPA, 1997 (9)
IN-8-Adj |Inhalation Rate, Age-adjusted 25 m3-year/kg-hour calculated
ET  |Exposure Time 12 hriday (M CA (mg/m3) = CS (1/PEF + 1/VF)
EF Exposure Frequency 234 days/year EPA, 2001
ED-A |Exposure Duration, Adult 9 years EPA, 1993
ED-C  |Exposure Duration, Child 6 years EPA, 1991

Page1of3




Scenario Timeframe: Future

Medium:  Soil”
Exposure Medium: _Air

VALUES USED FOR DAILY INTAKE CALCULATIONS

TABLE 4-7.CTE

CENTRAL TENDENCY EXPOSURE

Site 28, IHDIV-NSWC
Indian Head, Maryland

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name
BwW-A |Body Weight, Adult 70 kg EPA, 1991
BW-C |Body Weight, Child 15 kg EPA, 1991
AT-C  |Averaging Time (Cancer) 25550 days EPA, 1989
cs Chemical Concentration in Soil see Table mg/kg -- Chronic Daily Intake (CD!) (mg/kg-day) =
Construction Worker Adult Emissions from Site 28 Soil* CA Chemical Concentration in Air see Table mg/m3 -- CA X INXET x EF x ED x 1/8BW x 1/AT
PEF Particulate Emissions Factor 1.32E+09 kg/m3 EPA, 1996
VF Volatilization Factor for volatile constituents calc ma/kg EPA, 19968
IN Inhalation Rate 1.5 m3/hour EPA, 1997 (6}
ET Exposure Time 4 hr/day (] CA (mg/m3) = CS (1/PEF + 1/VF)
EF Exposure Frequency 219 daysfyear EPA, 1993
ED Exposure Duration 1 years EPA, 1991
BW Body Weight 70 kg EPA, 1991
AT-C Averaging Time (Cancer) 25550 days EPA, 1989
AT-N  |Averaging Time (Non-Cancer) 385 days EPA, 1989
cs Chemical Concentration in Soil see Table mg/kg -- Chronic Daily Intake (CDI) (mg/kg-day) =
Trespasser Adolescent Emissions trom Site 28 Soil* CA Chemical Concentration in Air see Table mg/m3 .- CA X IN x ET x EF x ED x 1/BW x 1/AT
PEF Particulate Emissions Factor 1.32E+09 kg/m3 EPA, 1996
VF Volatilization Factor for volatile constituents calc m3kg EPA, 1996
IN Inhalation Rate 0.72 m3/hour EPA, 1997 (11)
ET Exposure Time 2 hr/day {3) CA (mg/m3) = CS (1/PEF + 1/VF)
EF Exposure Frequency 26 days/year 4)
ED Exposure Duration 9 years (5
Bw  |Body Weight 51 kg EPA, 1997,(8)
AT-C Averaging Time (Cancer) 25550 days EPA, 1989
AT-N  |Averaging Time (Non-Cancer) 3285 days EPA, 1989
cs Chemical Concentration in Soil see Table mg/kg .- Chronic Daily Intake (CDI) (mg/kg-day) =
Adutt Emissions from Site 28 Sait* CA Chemical Concentration in Air see Table mg/m3 -- CAxIN X ET x EF x ED x 1/BW x 1/AT
PEF Particulate Emissions Factor 1.32E+09 kg/m3 EPA, 1996
VF Volatilization Factor for volatile constituents calc m3/kg EPA, 1996
IN Inhalation Rate 0.83 m3/hour EPA, 1999
ET Exposure Time 1 m3/hour EPA, 1997 (10) CA (mg/m3) = CS (1/PEF + 1/VF)
EF Exposure Frequency 26 days/year 4)
ED Exposure Duration 9 years EPA, 1993
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Scenario Timeframe: Future

Medium:  Soil”
Exposure Medium:_ Air

VALUES USED FOR DAILY INTAKE CALCULATIONS
CENTRAL TENDENCY EXPOSURE

TABLE 4-7.CTE

Site 28, IHDIV-NSWC
Indian Head, Maryland

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name
BW Body Weight 70 kg EPA, 1991
AT-C Averaging Time (Cancer) 25550 days EPA, 1989
AT-N Averaging Time (Non-Cancer) 8760 days EPA, 1989

* Surface soil and subsurtace soil combined.
(1) Protessional Judgement, assumed 1/2 day.
(2) Protessional Judgement based on maintenance activities that would occur 8 hrs per day.

(3) Professional Judgement assuming trespasser would spend a maximum of 2 hours at the site.
(4) Professional Judgement assuming 1 day par week for 26 weeks per year for the RME,

(5) Professional Judgement assuming adolescents trom 9 to 18 years of age.
(6) Inhalation rate is based on values for the outdoor worker assuming moderate activity (EPA, 1997, page 5-24).

(7) Professional Judgement based on maintenance activities that woutd occur 4 hrs per day.
(8) Body weight is average of the mean values for boys and girls for the ages 9 through 18.

(9) Average of the mean recommended inhalation values Table 5-23, EPA, 1997.

(10) Assurned light activity level, short-term exposure for adult, Table 5-23, EPA, 1997.

(11) Assumed light activity level, short-term exposure for males/females ages 10 to 18, Table 5-14, EPA, 1997.

Sources:

EPA, 1989; Risk Assessment Guidance for Superfund. Vol.1: Human Heaith 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 Gulde. OSWER. EPA/540/R-96/018.

EPA, 1997: Exposure Factors Handbook. EPA/600/P-95/002F a.
EPA, 2001; Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment) Interim. EPA/540/R/89/005.
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Scanario Timelrame: Future

Medium:  Groundwater

Egosure Medium: Groundwater

TABLE 4-8.CTE
VALUES USED FOR DAILY INTAKE CALCULATIONS
CENTRAL TENDENCY EXPOSURE

Site 28, IHDIV-NSWC
Indlan Head, Maryland

Exposure Route Receplor Population Reaceplor Age Expasurs Point Parameler Parameter Detinition Value Unita Rationale/ Intake Equatior/
Code Reference Model Name
Ingestion Rasident Adult Tap Water cw Chemical Concentration in Water Sea Table --- g/l See Table -— Chronic Dally Intake (CDI) (mg/kg-day) =
IR-W Ingestion Rate of Water 1.4 litars/day EPA, 1997 (2) CW x IR-W xEF x ED x CF1 x 1/BW x 1/AT
EF Exposure Frequency 234 days/year EPA, 2001
ED Exposure Duration 9 years EPA, 1993
CF1 Conversion Factor 1 0.001 mg/ug .-
BW Body Weight 70 kg EPA, 1991
AT-C Averaging Time (Cancer) 25,550 days EPA, 1989
AT-N Averaging Time (Non-Cancer) 3,285 days EPA, 1989
Child Tap Water cwW Chermical Concentration in Water See Table - r See Table -~ CD! (mg/kg-day) =
iR-W  |Ingestion Rate of Water 074 Mers/day EPA, 1997 (3) CW x IR-W x EF x ED x CF1 x /BW x /AT
EF Exposure Fraquency 234 days/year EPA, 1903
ED Exposure Duration 6 years EPA, 1991
CF1 Convarsion Factor 1 0.001 my/ug .-
BwW Body Welight 15 kg EPA, 1981
AT-C Averaging Time (Cancer) 25,550 days EPA, 1989
AT-N Avaraging Time (Non-Cancer) 2,190 days EPA, 1988
Child/Adult Tap Water cw Chemical Concentration in Water Sae Table --- ugh See Table --- CDI (mg/kg-day) =
IR-W-A |Ingestion Rale of Water, Adutt 1.4 fters/day EPA, 1993 CW x IR-W-Ad] x EF x CF1 x /AT
1A-W-C  |Ingestion Rale of Water, Child 074 lters/day EPA, 1897
IR-W-Adj |Ingestion Rate of Water, Age-adjusted 0.48 fiter-ysar/kg-day calculated IR-W-Ad] (Tlter-yearkd-day) =
EF Exposure Fraquency 284 daysyear EPA, 1993 (ED-C'xIR-W-C/BW-C) +
ED-A Exposure Duration, Adult 9 years EPA, 1993 (ED-Ax [R-W-A7BW-A)
ED-C  |Exposure Duration, Child 6 years EPA, 1991
CF1 Conversion Factor 1 0.001 mg/ng .-
BW-A  |Body Weight , Adult 70 kg EPA, 1591
BW-C |Body Weight, Child 15 kg EPA, 1991
AT-C Averaging Time (Cancer) 25,550 days EPA, 1889
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[Scenario Timeframe: Future
[Medium:  Groundwater

Egosure Madium: Groundwaler

TABLE 4-8.CTE

VALUES USED FOR DAILY INTAKE CALCULATIONS

CENTRAL TENDENCY EXPOSURE

Site 28, IHDIV-NSWC
Indian Head, Maryland

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Vaiue Units Ratlonale/ Intake Equation/
Code Reference Model Name
Dermal Resident Adult Tap Waler cw Chemical Concentration in Water See Table - g See Table --- CDI (mg/kg-day) =
DAevert |Dermalty Absorbed Dose per Event calculated mglcm’-aveﬂ calculated DAevert x SA x EV x EF x ED x 1/BW x /AT
FA Fraction absarbed water chemical specitic dimensionless EPA, 2001
Kp Permeability Coalficient chemical spacific emvhr EPA, 2001 Inorganics: DAevert (mglcm“—evam) a
1 Lag Time chamical specific hriavert EPA, 2001 Kp X CW X toyam X CF1 x CF2
t* Time to Reach Steady-state chemical speclfic hours EPA, 2001
B E:i(ci;:e 'orL ::armeabilily of Stratum Corneum lo chemical specific dimenslonless EPA, 2001 Orgarics :
toven Event Time 0.25 hr/evart EPA, 2001 e <t”: DAsvent (mg/cm?-evert) =
SA Skin Surface Area Available for Contact 18,000 om? EPA, 2001 2 % FA x Kp x CW X (8qrt{(8 X T X tayern)/T))
EV Evert Frequency 1 eventa/day EPA, 2001 xCF1 xCF2
EF Exposure Frequency 234 days/year EPA, 1993
ED Exposure Duration 9 years EPA, 2001 Hyvers>1": DASVERt {mg/cm®-event) =
BW Body Waeight 70 kg EPA, 1991 FAXKp X CW X { tyard/{(14B} + 2 x T X
AT-C  |Averaging Time (Cancer) 25,550 days EPA, 1089 (1 +3B +3B%/(148)%) x CF1 x CF2
AT-N Averaging Time {Non-Cancer) 3,285 days EPA, 1989
CF1 Conversion Factor 1 0.001 mg/ug -
CF2  [Conversion Factor 2 0.001 Vem® .-
Child Tap Water cw Chemical Concentration in Water Sea Table - ugh See Table -~ CDI (mg/kg-day) =
DAevent |Dermally Absorbed Dose per Event calculated mg/em®-event calculated DAevent x SA X EV X EF x ED x 1/BW x /AT
FA Fraction absorbed water chemical specific dimensioniess EPA, 2001
Kp Permeability Coefficlent chemical spacitic em/hr EPA, 2001 |inorganics: DAevart {mg/cm®-event) =
1 Lag Time chemical specific he/event EPA, 2001 Kp X CW X toyqu X CF1 x CF2
t* Time lo Reach Steady-state chemical spacific hours EPA, 2001
B 2::;‘;0;25""93‘)"“)' of Stratum Comeum to chemical specitic dimensionless EPA, 2001 Organios :
tavers Event Time 0.33 hr/evert teur<t™: DAevert (mg/cm®-svent) =
SA Skin Surface Area Available for Contact 6,800 em? EPA, 2001 2 X FA X Kp x CW x (3qrt{(6 X T X lgven}/T))
EV Event Frequency 1 aventa/day EPA, 2001 xCF1xCF2
EF Exposure Frequency 234 days/ysar EPA, 1993
ED Exposure Duration 6 years EPA, 2001 o>t DAavent (mg/om?-event) o
BwW Body Weight 15 kg EPA, 1991 FA X Kp X CW X { loy/(14B} + 2 x T X
AT-C  |Averaging Time (Cancer) 25,550 days EPA, 1988 (1 +38 + 38%/(1+B)%) x CF1 x CF2
AT-N Averaging Time (Non-Cancer) 2180 days EPA, 1989
CF1 Conversion Factor 1 4.001 my/ug ..
CF2 Conversion Factor 2 0.001 Vem® .-
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TABLE 4-8 CTE
VALUES USED FOR DAILY INTAKE CALCULATIONS
CENTRAL TENDENCY EXPOSURE

Site 28, IHDIV-NSWC
indian Head, Maryland

Scenario Timeframe: Future
Medium: Groundwater
lEgosure Medium: Groundwater
Exposure Aoute Receplor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Ratlonale/ Irtake Equatiory
Code Reterence Model Name
Dermal {continued) Resident Child/Adult Tap Water cw Chemical Concentration in Water Ses Table --- ] See Table --- CDI (mg/kg-day) = DA-Adj x EF x 1/AT
DAsvent-A |Dermally Absorbed Dose per Event, Adul calculated mglem®-evert calculated
DAevent-C |Dermally Absorbed Dosa per Event, Child calcutated mg/em®-event caiculated DA-Ad] = (Daevent-A x SA-A x ED-A x 1/BW-A)
DA-Adj |Dermally Absorbed Dose, Age-adjusted calcutated gy g d + (Daevent-C x SA-C x ED-C x /BW-C)
FA Fraction absorbed water chemical specific dimenaionless EPA, 2001
Kp Permeability Coefficlert chemicat spaciflc cm/hr EPA, 2001 {inorganios: DAevent (mgicm?-svent) =
1 Lag Time chemical specific hr/event EPA, 2001 Kp x CW X toyay X CF1 x CF2
t* TIme to Reach Steady-state chemical specitic hours EPA, 2001
g [Fetloof Permeabilly of Stratum Comeum o | hermicalspeic | - dimensioniess EPA, 2001 Orgarioa :
tevem-A  |Event Time, Adult 025 hr/avent EPA, 2001 tewt™: DAevent (mg/cm?-event) =
teer-C  |Event Time, Child 0.33 hrfevent EPA, 2001 2 X FA x Kp x CW x {9qr{(8 X T X teyem)/1))
SA-A  [Skin Surface Area, Adult 18,000 cm? EPA, 2001 xCF1x CF2
SA-C Skin Surface Area, Child 6,600 em? EPA, 2001
EV Event Frequency 1 evertsy/day EPA, 2001 teers>!": DAevert (mg/em?-event) =
EF Exposure Frequency 234 daysfyear EPA, 1993 FA XKD X CW X { tyyor/(14B) +2x1TX
ED-A  |Exposure Duration, Adult 9 years EPA, 2001 ((1 + 3B + 3B%/(1+8)%)) x CF1 xCF2
ED-C  |Exposure Duration, Child 8 years EPA, 2001
BW-A  |Body Waeight, Adult 70 kg EPA, 1991
BW-C  |Body Waight, Child 15 ke EPA, 1891
AT-C Averaging Time (Cancar) 25,550 days EPA, 1989
CF1 Conwersion Factor 1 0.001 mg/ug ..
CF2 Conversion Factor 2 0.001 vom® --
Construction Worker Adutt Water in Excavation Pit cw Chemical Concentration in Water See Table - o See Table -— CDI (mg/kg-day) =
DAevent |Dermally Absorbed Dose per Event calcuiated mglcm’-wem calculated DAevent x SA x EV x EF x ED x 1/BW x 1/AT
FA Fraction absorbed water chemical specific dimensionless EPA, 2001
Kp Permeability Coefficient chemical specific crvhr EPA, 2001 Inorganice: DAevent (mg/cm?-event) =
T Lag Time chemilcal specific hr/event EPA, 2001 Kp x CW X {yye X CF1 x CF2
" Time to Reach Steady-state chemical specific hours EPA, 2001
8 2::;‘::_:‘::9""“!’"“’/ of Stratum Comeum fo chemical specific dimensioniess EPA, 2001 Organios :
oo |Event Time 4 hriday ) teveret™ DAevent (mg/om®-evert) =
SA Skin Surtace Area Available lor Contact 3,300 em? EPA, 2001 (4) 2 x FA X Kp X CW x (sqni{{B X T X tayen¥/1})
EV Event Frequency 1 everts/day EPA, 2001 x CF1xCF2
EF Exposure Frequency 219 daya/year EPA, 1993
ED Exposure Duratlon 1 k years EPA, 1991 toen>t®: DAeveNt {mg/cm®-event) =
BwW Body Welght 70 kg EPA, 1991 FA X Kp X CW X ( toyen/(14B) + 2 x1X
AT-C  |Averaging Time (Cancer) 25,550 days EPA, 1989 ({1 +3B +3B8%/(1+B)%)) x CF1 x CF2
AT-N Averaging Time (Non-Cancer) 365 days EPA, 1989
CF1 Conversion Factor 1 0.001 mg/ug .-
CF2 Conversion Factor 2 0.004 vem® - -
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TABLE 4-8.CTE
VALUES USED FOR DAILY INTAKE CALCULATIONS
CENTRAL TENDENCY EXPOSURE

Site 28, IHDIV-NSWC
Indian Head, Maryland

lscenario Timeframe: Future
Medium: Groundwater

uEgosure Medium: Groundwaler

Exposure Route fAeceplor Population Receptor Age Exposura Point Parameter Parameter Dafinition Valug Unita Rationale/

Code Reference

Intake Equatiorv
Model Name

{1} Professional judgement assuming 1/2 AME value for CT.
(2) Mean value of recommended drinking water intake ralas,
(3) Average mean of recommended drinking water intake rates for child 1 - 10 years old

{4)EPA recommened value for adult worker (USEPA, 2001).

Sources:

EPA, 1989:
EPA, 1991:
EPA, 1993:
EPA, 1997:
EPA, 2001:

Risk Aaseasment Guidance for Superfund. Vol.1: Human Heaith Evaluation Manual, Pant A. OERR. EPA/540/1-85/002.

Risk Assassmant Guidance for Superfund. Vol.1: Human Heatth Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. interim Final. OSWER Directive 9285.6-03.
Superfund's Standard Detault Exposure Factora for the Central Tendency and Reasonable Maximum Exposure.

Exposure Factors Handbook. EP A/600/P-95/002Fa.

Risk Assessmant Guidance for Superfund. Vol.1: Human Heatth Evaluation Manual (Part E, Supplemental Guidance for Darmai Risk Assessment) Interim. EPA/540/R/99/005.
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TABLE 4-9.CTE
VALUES USED FOR DAILY INTAKE CALCULATIONS
CENTRAL TENDENCY EXPOSURE

Site 28, IHDIV-NSWC
Indian Head, Maryland

Scenarlo Timeframe: Future
Medlum: Groundwater
Exposure Medlum: Air
Exposure Route Receptor Popultation Receptor Age Exposure Point Parameter Parameter Definltion Value Units Rationale/ Intake Equation/
Code Reterance Mode! Name
tnhalation Resident Adult Water Vapors at showerhead cw Chemical Concentration In Water See Table - ugh See Table -~ Chronic Daily Intake (CDI) {(mg/kg-day) =
InhExp |inhalation Exposure per Shower calculated mg/kg-shower InhExp x EF x ED x 1/AT
EF Exposure Frequency 234 days/year EPA, 1993 Foster & Chrostowski Shower Inhalation Model
ED Exposure Duration 9 years EPA, 1993 tor inhExp
AT-C Averaging Time {Cancer) 25,550 days EPA, 1988
AT-N Averaging Time (Non-Cancer) 3,285 days EPA, 1989
Construction Worker Adult Water Vapor;;l Excavation cw Chemical Concentration in Water See Table — s See Table — Chronic Dally Intake {CDI) (mg/kg-day) =
cA Chemicat Concentratlon In Air calculated mym* CA X IN x ET x EF x ED x 1/BW x /AT
IN Inhalation Rate 15 m3/hour EPA, 1997 (2)
ET Exposure Time 4 hr/day 1 CA catculated using two-film model
EF Exposure Frequency 219 days/year EPA, 1993
ED |Exposure Duration 1 years EPA, 1991
BW Body Weight 70 kg EPA, 1991
AT-C  |Averaging Time (Cancer) 25,550 days EPA, 1989
AT-N Averaging Time (Non-Cancer) 365 days EPA, 1989
Notes:

(1) Professional Judgement assuming 1/2 the RME value for the CT.
(2) Inhalation rate is based on values for the outdoor worker assuming moderate activity (EPA, 1997, page 5-24).

Sources:
EPA, 1989: Risk Assessmant Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A OERR. EPA/540/1-89/002.
EPA, 1881 Risk Assessment Guidance for Superfund, Vol.1: Human Health E ion Manuat - Supp! tal Gui Standard Default Expesure Factors. Interlm Final. OSWER Directive $285.6-03.

EPA, 1993: Superfund's Standard Detault Exposure Factors tor the Central Tendency and Reasonable Maximum Exposure.
EPA, 1997: Exposure Factors Handbook. EPA/600/P-95/002Fa.
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