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SUBJECT: SUBMITTAL OF RESPONSE TO APPROVAL AS MODIFIER, PHAGEYH RFI
REPORT FOR SOLID WASTE MANAGEMENT UNIT (SWMU) 16-62{c)-99, LOS
ALAMOS NATIONAL LABORATORY (LANL)

Dear Mr. Young:

Enclosed are two copies of the (LANL) Risk Reduction and Environmental Stewardship—
Remediation Services (RRES-RS) Project's Response to your approval as modified for the Phase
Il RFI Report for SWMU 16-021(c)-99. The Department of Energy Los Alamos Site Operations
Office received the approval on June 23, 2004 and the RS Project office received the approval on
June 23, 2004.

If you have any questions, please contact Donald Hickmott (505) 665-1116 or
David Gregory at (505) 667-5808.

Sincerely, Sincerely,

WOk il
David Mcinroy, Deputy Projact Director David Gregory, Federal Project Director
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CERTIFICATION BY THE RISK REDUCTION AND ENVIRONMENTAL STEWARDSHIP-
REMEDIATION SERVICES (RRES—RS) PROJECT
TECHNICAL REPRESENTATIVES

DOCUMENT TITLE: SUBMITTAL OF RESPONSE TO APPROVAL AS MODIFIED
PHASE Il RFI REPORT FOR SOLID WASTE MANAGEMENT
UNIT (SWMU) 16-021(c)-99, LOS ALAMOS NATIONAL
LABORATORY (LANL)

| certify under penalty of law that these documents and all attachments were prepared under
my direction or supervision in accordance with a system designed to assure that qualified
personnel properly gathered and evaluated the information submitied. Based on my inquiry
of the person or persons who manage the system, or those persons directly responsible for
gathering the information, the information submitted is, to the best of my knowledge and
belief, true, accurate, and complete. | am aware that there are significant penalties for
submitting false informa#iQn, including the possibility of fine and imprisonment for knowing

violation.

Name: mn ' Date: 7/;) 3/ OSZ
David Mcinroy, De uty Pr ject Dlrector
Remediation Servikes

Los Alamos National Laboratory
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Date:
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Los Alamos National Laboratory
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David Greg , Federal Project Director
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Department Of Energy/Los Alamos Site Office
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Date:

Herman LeDoux,

Assistant Area Manager of
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Department Of Energy/l.os Alamos Site Office
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Response to Approval as Modified
Dated June 21, 2004
Phase Ill RFi Report for SWMU 16-021(c)-99
{Note: Attachment and comment numbers refer to the original NOD dated 12/23/03)

Attachment 1 General Comment:

2. The Permittees response to this comment indicates that potential doses from radionuclides of
concern in surface water were calculated using the RESRAD version 6.21 computer code and
that the resulting doses will be added fo the text of the report. The input and output files from the
RESRAD runs should be provided to alfow for concurrence with the resuiting doses. The
Permittees should provide both the input and output files for the RESRAD files and include these
files as an Appendix to the report.

LANL Response:

LANL has included the RESRAD input and output files as Appendix 1 to this response. The human heaith
risk assessment (Appendix K) will be revised pending NMED approval of this response to include this
information as Attachment 2 to Appendix K of the RFI report. Radionuclide concentration inputs for
surface water pathway are shown on page 3 of the appendix (item R012). As stated in the NOD
response, the total dose is 0.000003 millirem per year (mrem/yr), well below the dose of 15 mrem/yr
allowed by U.S. Department of Energy-Albuquerque Office Guidelines (DOE-AL 2000, 67153).

Attachment 1 Specific Comments:
4. Section 1.5.1 Frequency of Detection, pg. 1-18, paragraph 3:

NMED Comment:
This comment addressed concerns over the elimination of chemicals detected in less than 5% of
samples. The response fo this comment adequately addresses the comment; however, some additional
" clarification to the response is warranted. EPA guidance (Risk Assessment Guidance for Superfund
[RAGS], 1989) allows for the elimination of chemicals from a risk assessment if it is detected infrequently
(e.g., less than 5% per 20 samples), not detected in other sampled media, and/or if there is no reason to
believe the chemical may be present. However, RAGS clearly states that, “chemicals expected to be
present should not be eliminated” from the risk assessment. The Permiftees must clarify that if there is
any evidence that a constituent has been historically present at the site, and if data indicate the presence
of this constituent, then this constituent would be included in the risk assessment.

LANL Response:

All detected compounds related to the site history were evaluated in the human health risk assessment.
As stated in the response to this comment in the NOD response: “no chemical, regardiess of frequency of
detection, was eliminated from the risk assessment if it was detected or had detection limits above a
screening level. Therefore, the elimination of chemicals based on less than 5% detection does not
change the results of the risk assessment.” Since all detected chemicals were screened in the risk
assessment, no change to the risk assessment is required. in the future, if LANL can show that a
constituent is not site related as stated in RAGS {EPA 1989, 08021), then use of the 5% detection rule
will be requested for that constituent.

6. Section 1.5.3 Comparison to Regulatory Standards (Water Only), pg. 1-21, paragraph 3:

NMED Comment:

Even though NMED has requested that the Permitlees use the EPA Region 6 (or 9) residential tap water
screening levels, the numeric human health water quality criteria for persistent toxic constituents recently
adopted by the NMWQCC and upheld in the New Mexico Court of Appeals should be used as surface
water screening levels in the future.

LANL Response:
Noted.
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21. Section 6.2.1.1 Scoping, Screening and Problem Formulation, pg. 6-10:

NMED Comment:

The Permittees’ response to this comment is not adequate. NMED's comment requested that the
Permittees discuss the impact of using an older version of ECORisk (Version 1.2) in lieu of more recent
versions of the program (it is noted that since the drafting of NMED’s comments, a new release,

Version 2.0, of ECORisk has been released for review). The Permittees’ response was simply a printout
of the data tables contained in ECORIsk, versions 1.2, 1.3, 1.4, and 1.5, This is not acceptable. The
Permittees must provide a clear discussion as o whether any toxicity reference values for any of the
constituents of poltential concern (COPCs) have been updated. As the version of ECORisk that was
applied is now four versions out-of-date, the Permittees must revise the risk assessment to be based on
ECORisk 1.5 values, or Version 2.0 if this version has been approved for use.

LANL Response:

The combination of exceeding screening criteria and the lack of screening criteria for known contaminants
in the canyon resulted in the design and performance of a baseline ecological risk assessment for Cafion
de Valle. The design of the risk assessment was conducted in a teaming fashion with NMED. That
assessment, based upon empirical studies to identify adverse ecological effects in the canyon, was
designed and executed with NMED and DOE input. Conducting and documenting a baseline ecological
risk assessment obviates the need to compare versions of ecological screening levels between the time
when the Problem Formulation was conducted and today. None-the-less, information is provided below to
characterize the differences in ecological screening levels (ESLs) for the 40 chemicals of potential
ecological concern (COPECSs) that came through the selection process described above.

The contaminant concentrations used to obtain the hazard quotients (HQs) were provided in Tables L-1
and L-2 in Appendix L, as revised to address the December 2003 NOD. The following steps were taken
to identify the analytes for which ESL comparisons are made between the most recent EcoRisk database
and the version that was contemporary at the time the Problem Formuiation,

1. The Problem Formulation that was provided as an attachment to Appendix L documents all of the
analytes measured in various media at the time that the ecological screening assessment was
conducted. Table 1 of the Problem Formulation is “Cafion de Valle Ecological Risk Screening
Assessment, All Detects for All media.” That table lists 90 analytes. Inclusion in the table means
that the analyte was detected at least once in one media.

2. There are 14 radionuclides in the list of 90 analytes. Thirteen of them were eliminated in the
Phase Il RFI as not associated with the facilities and within the ranges of background and fallout
concentrations. Cesium-137 in sediment is eliminated in the Problem Formulation because only
one value exceeded sediment background. The maximum cesium-137 value is well below the
lowest ESL screening criterion.

3. There are 16 analytes that are detected at a rate of less that 5% for each media. The list of
analytes is: benzoic acid, benzyl alcohol, bromomethane, butanone, chlorophenaol, total cyanide,
di-n-octylphthalate, dinitro-2-methylphenol, dinitrobenzene, fluoranthene, methylene chloride,
nitrobenzene, nitrotoluene, phenol, pyrene, and tetryl. These analytes are eliminated.

4. As described in Section 2.4 of Attachment 1 to Appendix L., there were 7 organic chemicals
identified in the Problem Formulation that are eliminated due to low numbers of detections and
very low concentrations.

5. There are 10 anions, cations and essential nuirients in water that are not RCRA contaminants.
Examples include calcium, chlorate, chioride and suifate. They are eliminated.

6. Potassium is the one common analyte in soil and sediment that does not exceed background.
Potassium is eliminated.
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7. Cesium and rubidium were collected in three and four water samples, respectively. These data
were used for geochemical analysis of water and do not represent contaminants in the
environment. They are eliminated.

The steps above result in a total of 40 COPECs that are compared to ESLs from EcoRisk database
version from 2000 and the most current version as of this writing, Version 2.0a.

Lists of COPECs

The ESL comparisons are conducted by general media categories based on each media’s cohort of
receptors. The media categories are soil, sediment, and water. The soil receptors are generic plant,
generic invertebrate, robin as insectivore, robin as herbivore, robin as omnivore, kestrel as carnivore,
kestrel as omnivore, cottontail, mouse, shrew, and fox. The sediment receptors are swallow, bat and
generic aquatic community exposed to sediments. For the water exposure pathway the receptors are
robin, kestrel, deer mouse, cottontail, shrew, fox, swallow, bat, and the generic aquatic community. Each
COPEC in the list of 40 may be a COPEC for any or all of the media types. In order to be a COPEC for a
particular media, it has to be detected at least once in that media. Tables 1, 2, and 3 provide the lists of
COPECGC:s for soil, sediment and water, and the ESLs that were used at the time of the Problem
Formulation (2000). These tables also list the ESLs from Version 2.0a (2004) of the EcoRisk Database.
Tables 4, 5, and 6 are comparisons for the ESLs from 2000 and 2004. Each entry in the latter tables is
the ratio of the 2000 ESL to the 2004 ESL. If the value is greater than 1.0 then the 2004 ESL value is
smaller than the 2000 ESL.

Soil ESL Comparisons

Values that are greater than 2.0 are bolded in Table 4 to draw attention to present-day ESLs that are less
than half of the values used in 2000. The pattern that emerges is that antimony, barium, boron, cadmium,
chromium, copper, lead, mercury, nickel, silver, vanadium and zinc have lower ESLs in the present
version of ESLs across many of the receptors. Of these, barium, copper, lead, and silver were already
COPECs.

Four of the analytes, antimony, chromium, mercury, and vanadium have maximum values that are below
their respective LANL background values. Some ESLs for these four analytes are exceeded, but these
ESLs are also below the LANL background values. Cadmium has a single value out of 30 (10 detects)
samples that exceeds the shrew ESL. The low rates of detection combined with a single value exceeding
a single ESL indicates that the cadmium concentrations in Cafion de Valie do not pose a chronic
exposure risk. The plant ESL is the only one that is exceeded for nickel. The 95% upper confidence limit
on the mean nickel concentration is 16.5 mg/kg, well below the plant ESL of 20 mg/kg. These results
indicate the nickel would not be carried forward as a COPEC in a screening ecological risk assessment.

Some of the ESLs in the most recent database are larger values than the 2000 values. With the current
values, deer mouse exposure to RDX in soil would be eliminated as contaminant-to-receptor combination
of potential concern.

The only two analytes that might have been added as COPECSs due to the 2004 ESLs are boron and zinc.
Their inclusion would not have changed the study design because analysis for metals in small mammal
samples was part of the design. Additionally, if any other contaminant was causing an adverse ecological
effect in the canyon, the small mammal population studies were designed to detect that effect.

Sediment ESL Comparisons

Values that are greater than 2.0 are bolded in Table 5 o draw attention to present-day ESLs that are less
than half of the values used in 2000. The ESLs that changed to lower values are cadmium, chromium,
copper, lead, mercury, silver, and zinc. Of these copper, lead, and silver are already COPECs. The
maximum value for cadmium exceeds the sediment ESLs. However, cadmium is a water COPEC and is
therefore addressed in the aguatic study design. The maximum value for zinc is lower than the sediment.
ESLs that are greater than the LANL background value. The maximum value for chromium in sediment
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does not exceed any of the sediment ESLs. With the current values, silver exposure to swallow and HMX
exposure to bat would be dropped as contaminant-to-receptor combinations of potential concern. Mercury
is the only analyte that exceeds ESLs that was not included in the original Problem Formulation list of
COPEC:s for sediment. The aquatic study design would not have been changed with the addition of
mercury as a COPEC because the target analyte list of metals, including mercury, was quantified in
sediment samples are part of the field study. The field studies were designed to detect adverse effects
due to any contaminant in sediments.

Water ESL Comparisons

Values that are greater than 2.0 are bolded in Table 6 to draw attention to present-day ESLs that are less
than half of the values used in 2000. The ESLs that changed to lower values are barium, chromium,
cobalt, copper, lead, mercury, and nickel. Of these, barium and cobalt are already COPECs in water.
The maximum values for chromium and mercury do not exceed any of the ESLs. The maximum values
for copper, lead, and nickel exceed the aquatic community criteria only. Copper and lead are sediment
COPECs and are therefore addressed by the aquatic study design. The current ESLs would not have
dropped any of the contaminant-to-receptor combinations identified in the Problem Formulation. The
aquatic study design would not have been changed by the inclusion of nickel as a COPEC because the
target analyte list of metals, including mercury, was quantified in water samples are part of the field study.
The field studies were designed to detect adverse effects due to any contaminant in water.

Attachment 2 General Comments:

3. The response to the comment is not adequate. The comment requested tables that clearly
indicate what values were applied from the ECORIsk database, each toxicity reference value for
each receptor species, and the concentrations used to obtain the HQs for species. The response
provided by LANL was a printout of the entire dafabase, which contains data for several
constituents that are not COPCs. This is not acceptable. The tables must be revised and should
specifically address the COPCs and the associated toxicity data. The Permittees must revise the
report accordingly.

LANL Response:
Refer to Specific Comment 21 for more information. The ecological risk assessment {(Appendix L} will be
revised to reflect the information provided above and in the attached Appendix 2.
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Appendix 1
RESRAD Input and Output
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RESRAD, Version 6.21 Ty Limit = 0.5 year 06/29/2004 10:48 Page
Summary TA 16 RESRAD Default Parameters File: Sitel.RAD
Dose Conversicon Factor (and Related) Parameter Summary
File: FGR 13 Morbidity

i | Current | | Parameter
Menu | Parameter | value | Default | Name

I ! ; I
B-1 | Doss conversion factors for inhalation, mrem/pCi: | | |
B-1 | Am-241 | 4.440BE-01 | 4.440E-01 | DCF2( 1
B~1 | Np~237+D | 5.400E-01 | 5.400E-01 | DCF2({ 2)
B-1 | Ru-106+D | 4.770E-04 | 4.770E-04 | DCF2{ 3
B-1 | Th-229+D | 2.160E+00 | 2.160E+00 | poF2¢{ ¢
-1 | U-233 { 1.350E-01 | 1.350E-0L | DCFZ{ 5

| l | !
D-1 | Dose conversion factors for ingestion, mrem/pCi: | |
D-1 | Am-241 | 3.640E-03 | 3.640E-03 | DCF3{ 1}
D-1 | Np-237+D | 4.440E-03 | 4.440E-03 | DCOF3{ 2)
D-1 | Ru-106+D | 2.7408-05 | 2.740E-05 | DCF3( 3)
D=1 | Th-229+D | 4.030E-03 | 4.030E-03 | DCF3( 4
p-1 | U-233 | 2.890E-04 | 2.880E~04 | DCF3¢ 5

| l I I
D-34 | Food transfer factors: | i
D-34 | 2Zm-241 , plant/soil concentration ratio, dimensionless | 1.000E~03 | 1.000E-03 | RTF( 1,1
D-34 | Am-241 , beef/livestock-intake ratic, (pCi/kg)/(pCi/d) | 5.000E-0% | 5.000E-05 | RTF{ 1,2
D-34 | Am-241 , milk/livestock-intake ratie, (pCi/Lj/({pCi/d) | 2.000E-06 | 2.000E-06 | RTF{ 1,3
D-34 | [ | |
D-34 | Np-237+D , plant/scil concentration ratio, dimensionless | 2.000E-02 | 2.000B~02 | RTF({ 2,1)
D-34 | Np-237+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 1.000E-03 | 1.000E-03 | RTF{ 2,27
D-34 | Np-237+D , milk/livestock-intake ratio, {(pCi/L)/(pCi/d) | 5.000E-06 | 5.000E-06 | RTF({ 2,2
p-34 | l I I
D-34 | Ru-106+D , plant/soil concentration ratio, dimensionless | 3.000E~02 | 3.000E-02 | RTF{ 3,1)
D~34 | Ru-106+D , beef/livestock-intake ratio, (pCiskgl/{pCi/d) | £.000E-03 | 2.0008-03 | RTF{ 3,2
D-34 | Ru-106+D , milk/livestock-intake ratio, (pCi/L)/({(pCi/d} | 3.300E-06 | 3.300E-0¢ | RTF{ 3,3)
D-34 | ! ! |
D-34 | Th-229+D , plant/soil concentration ratio, dimensiocnless | 1.000£-~03 | 1.000E-03 | RTEF{ 4,1}
D-34 | Th-229+D , beef/livestock-intake ratioc, (pCi/kgi/ (pCi/d) { 1.000E-04 | 1.000E~-04 | RTF( 4,2}
D-34 | Th-229+D , milk/livestock-intake ratio, (pCi/L)/(pCl/d) | 5.000E~06 | 5.000E-06 | RTF( 4,3}
0-34 | I | |
D-34 | U-233 , plant/soil concentration ratio, dimensionless | Z2.500E-03 | 2.500E-03 | RTF{ 5,1}
D-34 | U-233 , beef/livestock~intake ratio, (pCi/ky)/{pCi/d} | 3.400E-04 | 3,400E-04 | RTE{ 5,2
D-34 | U-233 , milk/livestock-intake ratio, (pCi/L}/{pCi/d} { 6.000E-04 | 6.0008-04 } RTF( 5,3

! | ! l
D-5 | Bicaccumulation factors, fresh water, L/kg: | | |
D-5 | Am-241 , fish | 3.000E+0L | 3.000E+01 | BIOFAC( 1,1)
p-5 | Am-241 , crustacea and mollusks | 1.000E+03 | 1.000E+03 | BIOFAC( 1,2}
D=5 | | ! f
D-5 | Np-237+D , fish | 2.000E+01 | 3.000E+01 | BIOFAC( 2,1
D-5 | Np-237+D , crustacea and mollusks | 4.000E+02 | 4.000E+02 | BIOFAC{ 2,2)
D=5 | | 1 |
D-5 | Ru-106+D , fish | 1.000E+01 | 1.0008+01 | BIOFAC( 3,1}
D-5 | Ru-106+D , crustacea and mollusks | 3.000E+02 | 3.000E+02 | BIOFAC( 3,2)
p-5 | l I {
D~5 | Th-229+D , fish | 1.000E+02 | 1.000E+02 | BIOFAC( 4,1)
D-5 | Th-229+D , crustacea and mollusks | 5.000E+02 | 5.000E+02 | BIOFAC( 4,2)
p-5 | | | |
D=5 | 233 . fish | 1.000B+01 | 1.000E+01 | BIOFAC( 5,1
D~5 | U-233 , crustacea and mollusks | 6.000E+01 | 6.000E+0L | BICFAC{ 5,2

i 1! g i,




RESRAD, Versiocn 6.21 T+ Limit = 0.5 year G6/29/2004 10:48 Page 2
Summary : TA 16 RESRAD Default Parameters File: Sitel.RAD

Site-Specific Parameter Summary

| | User | | Used by RESRAD | Parameter
Menu | Parameter | Input | Default | (If different from user input} | Name

f f ] f !
RO11l | Area of contaminated zone {(m**2} | 1.000E+04 | 1.000E+04 | — | AREA
RO11 | Thickness of contaminated zgne (m) | 1.000E+01 | 2.000E+00 | e | THICKO
RO11 | Length parallel to aguifer flow (m} | 1.00CE+02 | 1.00DE+02 | -—- | LCZPAQ
RO11 | Basic radiation dose limit (mrem/yr} | 2.8500E+01 | 2.500E+01 | ~-= | BRDL
RO11 | Time since placement of material (yr) | 1.000E+00 | 0.000E+00 | —— | 11
RO11 | Times for calculations {yr} | 1.000E+00 | 1.000E+00 | -—- bre 2y
ROL11 | Times for calculations (yr) | 3.000E+00 | 3.000E+00 | - | T¢ 3)
RO1l | Times for calculations (yr) | 1.000E+02 | 1.0008+01 | - | T4
RO11 | Times for calculations f{yr} | 3.000E+01 | 3.000E+01 | ——— | T 33
R011 | Times for calculations {yr} | 1.000E+02 | 1.000E+02 | —— HEE S
RO11 | Times for calculations (vr) | 3.000E+02 | 3.000E+02 | J— | T¢ 7
RO11 | Times for calculations (yr) { 1.000E+03 | 1.CGO0E+03 | _— | 7¢ 8)
B0i1 | Times for calculations (yr) | not used | 0.000E+00 | --- | T 9
RG11 | Times for caleculations {yr} | not used | 0.COQE+00 | —— | Taim

I 1 | | |
R0O12 | Initial principal radicnuclide (pCi/g) Am-241 | 8,000E-08 | 0.00GE~00 | - b 81( 1)
RO12 | initial principal radionuclide {pCi/g): Ru~106 | B8.000E-08 | 0.000E+00 | —— | 810 33
R012 | Concentration in groundwater (pCi/L) s Am=241 | 4.320E+00 | 0.000E+00 | 0.000E+00 | Wwi¢ ¢
RO12 | Concentration in groundwater (pCi/L) Ru-106 | 2.040B+01 | 0.000E+00 | 0.0008E+00 | Wi¢ 3}

| | | { !
RO13 | Cover depth (m} | ¢.0008+00 | 0.000E+00 | - | COVERO
RO13 | Density of cover material (g/cm<=*3) | not used | 1,500E+00 | - | DENSCV
RO13 | Cover depth erosion rate {(m/yr) | not used | 1.000E-03 | - bovev
RO13 | Density of contaminated zone {g/om**3) | 1.500E+00 | 1.500E+00 | -—— | DENSCZ
RO13 | Contaminated zone erosion rate (m/yr) i 1.000E-03 | 1.0008-03 | EEN | vez
RO13 | Contaminated zone total porosity | 4.000E-01 | 4.000E-01 | - | TeCZ
RO13 | Contaminated zone field capacity | 2.0008-01 | 2.000E-0CL | e | Fccz
RO13 | Contaminated zone hydraulic conductivity (m/yr) | 1.0008+01 | 1.000E+01 | —— | HCCZ
RO13 | Contaminated zone b parameter | 5.300E+00 | 5.3C0E+00 | -—= | BCZ
R0O13 | Average annual wind speed {m/sec) | 2.000E+00 | 2.000E+00 | _——— | WIND
RG13 | Humidity in air (g/m**3) | not used | 8.000E+00 | - | HUMID
RO13 | Evapotranspiration ceefficient | 5.000E-01 | 5.000E-01 | —— | EVAPTR
RO13 | Precipitation (m/yr) | 1.000E+00 | 1.000E+00 | - | PRECIP
RO13 | Irrigation (m/yrj } 2.000E-01 | 2.000E-01 | —— | RI
R013 | Irrigation mode | overhead | overhead | ——— | IDITCH
RO13 | Runoff coefficient | 2.000E-01 | 2.000E-01 |} ——— { RUNOFF
RO13 | Watershed area for nearby stream or pond (m**2) | 1.00CE+06 | 1.000E+06 | -—- | WAREA
RO13 | Accuracy for water/soil computations | 1.000E-03 | 1.000E~03 | ——— | EPS

! | I i !
R0O14 | Density of saturated zone (g/om**3) | 1.%00E+00 | 1.5008+00 | - | DENSAD
R014 | Saturated zone total porosity | 4.000E-01 | 4.000E-01 | - | TPsa
RO14 | Saturated zone effsctive porosity | 2.000E-01 | 2.000E-01 | ——— | EpsZ
RO14 | Saturated zone field capacity | 2.000E-01 | 2.000E-01 | e | Fese
R014 | Saturated zone hydraulic conductivity {m/yr) | 1.0008+02 | 1.000E+02 | — | uCsz
RO14 | Saturated zone hydraulic gradient | 2.0008-02 | 2.000E-02 | - | HewT
RO14 | Saturated zone b parameter | 5.300BE+00 | 5.300E+00 | ——— | BSZ
RO14 | Water table drop rate (m/yr! | 1.000E-03 | 1.000E-03 | —— | vwr
R014 | Well pump intake depth {m below water table) | 1.000E+01 | 1.000E+01 | ——— | DWIBKT
RO14 | Model: Nondispersion (ND) or Mass-Balance (MB) | ND | ND ] —— | MODEL
ROL4 | Well pumping rate (m**3/yr) | not used | 2.500E+02 | - | uw

| 1 I { i
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Summary TA 16 RESRAD Default Parameters File: Sitel.RAD
Site-Specific Parameter Summary {continuad)
| | User | | Used by RESRAD | Parameter
Menu | Parameter | Input | Default | (If different from user input) | Name
: : + : |
RO15 | Number of unsaturated zone strata |1 | 1 | - | N8
K015 | Unsat. zone 1, thickness (m) | 4.000E+00 | 4.000E+00 | —— | H{1)
RO15 | Unsat. zone 1, soil density {(g/cm**3j | 1.500E+00 | 1.500E+00 | - | DENSUZ (1}
RO:S | Unsat. zone 1, total porosity | 4.000E-01 | 4.000E-01 | - | TRUZ{L
ROL5 | Unsat. zone 1, fective porosity | 2.000E-0L | 2.000E-01 | -— | EPUZ (1)
ROLS | Unsat, zone 1, field capacity | 2.000E-01 | 2.000E-01 | ——— | rouz 1y
RO15 | Unsat. zone 1, soil-specific b parameter | 5.300E+00 | 5.3C0E+00 | e | BUZ (L
RO13 | Unsat. zone 1, hydraulic conductivity (m/yr} { 1.000E+01 | 1.000E+01 | e | HCUZ (L)
I | | | I
ROlé | Distribution coefficients for Am-241 | | |
RO1E | Contaminated zone {(cm**3/g) [ 2.000E+01 | 2.000E+01 | -—- | DCuucCc( 1
ROLE | Unsaturated zone 1 {cm**3/g) | 2.000E+01 | 2.000E+D1 | —— | pewycud 1,1
KO16 | Saturated zone [cm**3/g) | 2.000E=01 } 2.000E+01 | = | DCNUCS( 1
ROLE | Leach rate (/yr) | 0.C00E+00 | 0.0D0E+00 | 1.64%E-03 | ALEACH!
ROLE Solubility constant | 0.0DOE+00 | 0.000E+00 | not used | soLUBK{( 11
| | ! ! |
ROLe | Distribution coefficlents for Ru-10¢ | { | |
ROLE | Contaminated zone {cm**3/g) | C.O00E+09 | 0.090E+00 | ——— | DCNUCC( 3)
ROLE | Ungaturated zone 1 {cm**3/g} | G.000E+00 | 0.000E+0C | ——- | DONUCUL 3,13
RO16 | Saturated zone (cm**3/g} | 0.000E+00 | G.000E+00 | - | DCNUCS( 3)
ROLE | Leach rate (/yr) | 0.000E+30 | 0.000E+00 | 1.558E-01 | BLEACH{ 3)
ROL6 | Solubility constant | C.O00E+00 | 0.000E+00 1} not used | SOLUBK{ 3
i { | I !
RO16 | Distribution coefficients for daughter Np-237 | | |
ROL6 |  Contaminated zone (om**3/g) |-1.900E+00 |~1.000E+00 | 2.574E+02 | pCwucct 2)
ROL6E | Unsaturated zone 1 (cm**3/g) | ~1.000E+00 |-1.000E+00 | K 4E+0Z | DONUCU 2,1
ROLE | Saturated zone {cm**3/g) |=1.CO0E+00 [-1.00CE+00 | Z.574E+072 | pewucs( 2
ROLG | Leach rate {/yr) [ 0.000E+00 | 0.000E+00 | 1.294E-04 | BLERCH{ 2)
RO16 |  Solubility constant | 0.000E+0C | 9.300E+00 | not used | SOLUBK( 2}
l | | ! !
ROL6 | Distribution coefficients for daughter Th-229% | | |
RO16 | Contaminated zone (cm**3/g) | 6.000E+04 | 6.000E+04 | - | DCNuCC! 4)
R316 | Unsaturated zone 1 [(cm**3/g) | 6.000E+04 | 6.000E+04 | o | DCHUCU{ 4,1
RO16 | Saturated zone (cm**3/g) | €.000E+04 | €.000E+04 | o | DONUCS( 4)
ROLE | Leach rate (/yr) | D.000E+00 | 0.000E+00 | 5.556E-07 | ALEACH( 4)
RO16 | Solubility constant | C.COCE+0D0 | C.0ODE+0D | not used | SOLUBK{ 4}
| [ ! | !
RO16 | Distribution coefficients for daughter U-233 i | |
RO16 | Contaminated zone (cm**3/g) | 5.000E+01 | 5.000E+01 | — | penucc( s
ROLE | Unsaturated zone 1 (cm**3/qg) | 5.00CE+01 | 5.000E+01 | - | peNuUCcu 5,1}
RO16 | Saturated zone (cm**3/g} | 5.000E+01 | 5.000E+01 | - | penucs( )
ROLE | Leach rate (/yz) | 0.000E+00 | 0.000E+00 | 6.B3BE-04 | ALEACH( 5)
RO16 | Solubility censtant | D.COGE+0C | 0.000E+00 | not used | SOLUBK( 5)
| | | l I
ROL7 | Inhalation rate (m**3/yrj | not used | 8.400E+03 | ——— | INHALR
R0O17 | Mass loading for inhalation {(g/m**3) | not used | 1.000E-04 | ———— | MLINH
ROL17 | Exposure duration | 3.000E+01 | 3.000E+01 | o | D
R017 | Shielding facter, inhalation | not used | 4.000E-01 | - | SHF3
RGL7 | Shielding factor, external gamma | 7.000E-01 | 7.000E-01 | - | sHF1
RO17 | Fraction of time spent indoors | 5.000E-01 | 5.000E-01 | e | FIND
R017 | Fraction of time spent outdoors (opn site) | 2.500E-01 | 2.500E~01 | -—- | FOTD
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Summary TA 14 RESRAD Default Paranmeters File: Sitel .RAD
Sive-Specific Parameter Summary {continued)

{ |  User | | Used by RESRAD |  Parameter
Menu | Parameter | Input | Default | (If different from user input) | Name

| | ! ! I

| 1 ¥ H T
RO17 | Shape factor flag, external gamma | 1.000E+00 | 1.000E+00 | >0 shows circular AREA. | F8
RO17 | Radii of shape factor array (used if FS = -1}: | | ]
ROL7 | Outer annular radius (m), ring 1: | not used | 5.000B+01 | -— | RAD_SHAPE{ 1
RrO17 | Outer annular radius {(m), ring 2: | not used | 7.071E+01 | - | RAD SHAPE( 2)
ROLT | Cuter annular radius {m}, ring 3: | not used | 0.000E+GD | - | BRAD BHAPE( 3}
RO17 | Outer annular radius (m), ring 4 | not used | 0.000E+00 | - | RAD_SHAPE{ 4}
RO17 | Cuter annular radius (m), ring 5: | not used | 0.000E+00 | o | RAD_SHAPE( 5
RO17 | Outer annular radius (m), ring 6: | not used | 0.000E+00 | ——— | RAD SHAPE( &)
ROL17 | Outer annular radius {m}, ring 7 | not used | 0.0C0E+00 | e | RAD SHAPE( 7
ROLT | Outer annular radius {mj, ring 8 | not used | 0.000E+00 | -—- | KAD_SHAPE( 8)
ROL7 | Quter annular radius (m), ring 9 | not used | 0.000E+0C | ——- | RAD_SHAFE( 9)
®017 |  Outer annular radius (m), ring 10 | not used | 0.000E+30 | - | RAD_SHAPE(10)
ROL17 | Outer annular radius (m), ring 11 | not used | £.000E+00 | e | RAD SHAPE(11)
ROL7 | Outer annular radius (m), ring 12 | not used | 0.000E+0C0 | - | RAD_SHAPE(1Z}

5 i { ! |
2017 | Fracticns of annular areas within AREA: | | |
ROL7 | Ring 1 | nov used | 1.000E+0C | -—- | FRACA( 1)
ROLT | Ring 2 | not used | 2.7328-01 | —— | FRACA( 2
RO17T | Ring 3 | not used | 0.000E+00 | --- | FRACA( 3}
RO17 | Ring 4 | not used | 0.0CGQE+00 | - | FRACA( 4)
8017 | Ring 5 | not used | 0.000E+00 | —— | FRACA{ 5
017 |  Ring § | rot used | 0.000E+00 | e | FRACA( 6)
RO17 | Ring 7 | not used | 0.000E+0G | —— | FRACA( 7
RO17 | Ring 8 | not used | 0.000E+00 | -— | FRACA( &)
ROL7 | Ring 9 | not used | 0.000E+00 | - | FRACA{ &}
R017T | Ring 10 | not used | 0.000E+00 | - | FRACA(10)
RO17 |  Ring 11 | not used | 0.GGOE+00 | —- | PRACA{11}
RO17 | Ring 12 | not used | 0.000E+00 | - { FRACA{12)

[ | | 1 !
ROL§ | Fruits, vegetables and grain consumption (kg/yr! | not used | 1.600E+02 | -—— | DIET(1)
RO18 | Leafy vegetable consumption {(kg/yr) | not used | 1.400E+01 | e | DIET(z
RO18 | Milk consumption (L/yr) | not used | 5.200E+01 | - | DIET(3}
ROL1S | Meat and poultry consumption (kg/yr) | not used | 6.300E+01 | ——— | DIET (4}
RO18 | Fish consumption {(kg/yr) | not used | 5.400E+00 | -—- | DIET(S)
RO18 | Other seafood consumption (kg/yr) | not used | 9.000E-01 | ——- | DIET(§)
R0O18 | Soil ingestion rate {(g/yr) { not used | 3.650E+01 | - | so1L
RO18 | Drinking water intake (L/yr} | 5.100E+02 | 5.100E+02 | m—— | DWI
RO18 | Contamination fraction of drinking water | 1.000E+00 | 1.000E+00 | - | FDW
RO18 | Contamination fracticn of household water | not used | 1.000E+00 | ——— | FHHW
RO18 | Contamination fraction of livestock water | not used | 1.000E+00 | ~—— | FLW
RC18 | Contamination fraction of irrigation water | not used | 1.000E+00 | ——— | FIRW
AR08 | Contamination fraction of aguatic food | not used | 5.000E-01 | ——— | Fr9
RO18 | Contamination fraction of plant food | not used |[-1 | - | FPLANT
RO18 | Contamination fraction of meat | not used |-1 | - | FMEAT
ROLS | Contamination fraction of milk { not used |-1 | - | FMILK

! f [ ! !
R01% | Livestock fodder intake for meat (kg/day) | not used | 6.800E+01 | - | LF15
RO19 | Livestock fodder intake for milk (kg/day) | not used | 5.500E+01 | ——— | LFI6
RO1% | Livestock water intake for meat (L/day) | not used | 5.0C0E+0L | e | LWIS
RO19 | Livestock water intake for milk (L/day} | not used | 1.600E+02 | - | Lwie
ROLS | Livestock soil intake (kg/day) | not used | 5.000E-01 | - | LsI
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Summary Ti 16 RESRAD Default Farameters File: Sitel.RAD
Site-3pecific Parameter Summary (continued)

i | User | | Used by RESRAD | Parameter
Menu | Parameter | Input | Default | {(If different from user input) | Name

; f f ¢
ROL9 | Mass loading for foliar deposition (g/m**3; | not used | 1.000E-04 | - | MLFD
RO1S | Depth of soil mixing layer {m} | not used | 1.500E-01 | -— | oM
R019 | Depth of roots (m} | not used | 3.000E-01 | -- | DRCOT
RO19 | Drinking water fraction from ground water [ 1.000E400 | 1.000E+00 | -- | FewDw
RO19 | Household water fraction from ground water | not used | 1.000E+00 | - | FGWHH
ROL9 | tivestock water fraction from ground water | not used | 1.000E+0C | - | FGWLW
RO1Y | Irrigation fraction from ground water | not used | 1.QOCE+00 | - | FGWIR

! | | | |
R19B | Wet weight crop yield for Nop-Leafy (kg/m**2) | mot used | 7.000E-01 | -- EELASY:
R19B | Wet welght crop yield for Leafy (kg /m*x*2} | not used | 1.500E+00 | - | yvizy
RISB | Wet weight crop yield for Fodder (kg/m**2} | not used | 1.LOUE+00 | -- 1 Yviz)
R198 | Growing Season for MNon-Leafy (years) | not used | 1.7C0E-01 | - | TE(1}
R19B | Growlng Seascn for Leafy (years) | not used | 2.500E-01 | — | TE(2)
R19B | Growing Beason for Fodder {years) | not used | 8.000E-02 | - | TE(3)
R198 | Translocation Factor for Non-Leafy | not used | 1.000E-01 | - | TIV(l:
R13B | Translocation Factor for Leafy | not used | 1.000E+00 | B | TIV(Z}
R198 | Translecation Factor for Fodder | not used | 1.QU0UE+0O | - | PIV(3)
R19B | Dry Foliar Interception Fraction for Non-Leafy | not used | 2.500E-01 | -- | RDRY{1)
R198 | Dry Feliar Inverception Fraction for Leafy { not used | 2.500E-01 | -- | RDRY (2)
R198 | Dry Foliar Interception Fraction for Fodder { not used | 2.500E-031 | -- ! RDRY (3)
R19B | Wet Foliar Interception Fraction for HNon-Leafy | not used | 2.500E-C1 | - | RWET (1)
R198 | Wet Foliar Interception Fraction for Leafy | not used | 2.300E-01 | - | RWET (2}
R198 | Wet Feliar Intercepticn Fracticen for Fodder | not used | Z.500E-01 | - | RWET (31
R193 | Weathering Removal Constant for Vegatation | not used | Z.00UE+01 | - | wiaM

| | [ i |
Cl4 | C-12 concentration in water (g/om**3 { not used | 2.000E-G3 | - | ClaWwTR
Cl4 | C~-12 concentratisn in contaminated soil (g/g) ] not used | 3.G00E-02 | -- | crzcz

| Fraction of wvegetation carbon from soil | not used | 2.000B-02 | - | C50IL

| Fraction of vegetation carbon from air | not used | %.800E-01 | - | cair

| C~14 evasion layer thickness in soil (m} | not used | 2.000E-01 | - | bMC

| ©-14 evasion flux rate from soil (i/sec) | not used | 7.000E-07 | - | EVSN

| C-12 evasion flux rate from soil (1/sec) | not used | 1.000E-10 | - | REVSN

| Praction of grain in beef cattle fesed | not used | 8.000E-01 | - | AvVFGY

| Fraction of grain in milk cow feed | not used | 2.000E-01 | -- | AVFGS

| DCF correction factor for gasecus forms of (14 | not used | 8.8%4E+D1 | -- | cozF

| ! l ! |
$TOR | Storage times of contaminated foodstuffs (days): | | {
STOR | Fruits, non-leafy vegetables, and grain | 1.400E+01 | 1.400E+01 | - | sTOR_T(Il
STOR | Leafy vegetables | 1.000E+00 | 1.000E+00Q | - | STOR_T(2)
STOR | Milk | 1.000E+00 | 1.000E+00 | - | STOR_T(3)
STOR | Meat and poultry | 2.000E+01 | 2.0C0E+01 | - | STOR_T(4}
STOR |  Fish [ 7.000E+00 | 7.000E+00 | -~ | STOR_T (5}
STOR |  Crustacea and mpllusks | 7.0008+00 | 7.000E+00 | -- | STOR_T(6
STOR |  Well water | 0.0C0E+0Q0 | 1.000E+00 | -- | STOR_T(7)
STOR | Surface water | 0.000E+00 | 1.000E+00 | -- | STOR_T(8)
STOR | Livestock fodder { 4.500E+01 | 4.500E+01 | -- | STOR_T(9)

| | | | I
ROZ1 | Thickness of building foundation (m) | not used | 1.500E-01 | - | FLOORI
R021 | Bulk density of building foundation (g/cm**3} | not used | 2.400E+C0 | - | DENSFL
RO21 | Total porosity of the cover material | not used | 4.000E-01 | ~- | TePCV
R021 | Total porosity of the building foundation | not used | L.000E-Ql | -~ | TPFL
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Summary TA 16 RESRAD Default Parameters File: Sitel.BRAD
Site~Specific Parameter Summary {(continued)

| {  User | | Used by RESRAD | Parameter
Menu | Parameter | Input | Default | (If different from user input) | Name

f ; ! ] i
R0Z1 | Velumetric water content of the cover material | not usea | 5.000E-02 | - | PH2OCV
R0Z1 | Volumetric water content of the foundation | not used | 3.000E-02 | - | PH20FL
R021 | Diffusion coefficient for raden gas (m/sec): | | |
RO21 | in cover material | not used | 2.000E-06 | - | pIFcy
RO21 | in foundation material | not used | 3.000E-07 | ——— | DIFFL
RO21 | in contaminated zone soil | not used | 2.000E-06& | - | DIFCZ
RO21 | Radon vertical dimension of mixing (m) | not used | 2.000E+00 | - | HMIX
RO21 | Average building air exchange rate (l/hr) | not used | 5.000E-01 | - | REXG
RG21 | Height of the building {room) (m} | not used | 2.500E+00 | ——— | HEM
RU21 | Buildinmg interior area factor | not used | 0.000E+00 | - | FRI
R021 | Beilding depth below ground surface {(m) | not used |{-1.000E+00 | - | DMFL
R021 | Emanating power of Rn-222 gas | not used | 2.500&8-01 | ——= | EMANA{L
R0Z1 | Emanating power of Rn-220 gas | not used | 1.500E-01 | - | EMANA(Z)

l | | | |
TITL | Number of graphical time points | 32 | - | - | NpTS
TITL | Maximum number of integraticn points for dose I 17 | -—- | e | nymax
TITL | Maeximum number c¢f integraticn points for risk | 257 | - | - | KYMAX

13 1 ] L

Summary of Pathway Selections
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Summary : TA 16 RESRAD Default Parameters File: Sitel.RAD
Convaminated Zone Dimensions Initial Scil Concentrations, pCil/g
Area: 10000.00 sguare meters Am-241 §.000E-08
Thickness: 10.00 meters Ru-106 8.000E-C8
Cover Depth: 0.00 meters

Total Dose TDOSE{t), mrem/yr
Basic Radiation Dose Limit = Z.500E+01 mrem/yr

Total Mixture Sum M(t) = Fraction of Basic Dose Limit Received at Time (%}
t {years) O.000E+00  1.000E+00  3.000E+Q0 1.000E+01 3.000E+01 1.000E+02 2.000E+02 1.0C0E+03
TOOSE{t7: 2.668E~07 &.,04%3E-07 32.546E-07 3.276E-Q9 1.844E-09 1.469E-0S% 2.212E-06 4.405E-07
My 1.067E-0% 2.4318E-08 1.418E-08 1.319E~10 7.375E-11 $.877E-11 8.847E-08 1.762E-08
Maximuam TDOSE(T): 2.8ZBE-C6 mrem/yr at t o= 437.0 % 0.9 years
Total Dose Contributions TDOSE({i,p,t} for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At £ = 4,370E+02 years
Water Independent Pathways (Inhalation sxcludes radon)
Ground Inhalaticn Radon Plant Meat Milk Soil
Radio-
Nuclide wmrem/yr fract. mrem/yr fract. rrem/yr  fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr Sracht.

Nuclide

Am-241  4.94

1E-1 G02  0.000E+00 0.0C00 0.000E+00 0.0000 0,000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Ru~-.06 (.0C0E+Q 0o

0 0.000E+00 0,0000 0.000E+00 G.0000 O0.00CE+CQ C.0000 O0.000E+00 0.0000 0.000E+00 0.0000

G.000E+00 0.006G0C
0.000E+00 0.0000

Total 4.931E-10 0.0002 LO00E+00 0.0000 0.000E+00 0.00060 0.000E-00 0.0G00  0.000E+0Q0 0.0000 0.000E+00 0.0000

@

Total UDose Contributions TDOSE(L,p.t) for Individual Radicnuclides (1) and Pathways ip)
As mrem/yr and Fraction of Tctal Dose At t = 4.370E+02 years

Water Dependent Pathways

C.O00E+00 §.0000

Water Fish Radon Plant Meat Milk All Pathways*
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Nuclide

An-241 2.828E-06 0.9998 0.000E+00 0.0000 ©.0002+00 0.0000 O.000E+0Q 0.0000 0,000E+0C0 0.0000 0.000E+00 0.0000
Ru-106 0.000E+00 0.0000 0.,000E+00 0.0000 0.00CE+00 0.0000 0,000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

2.828E~06 1.0000
C.000E+00 0.0000

Total 2.828E-06 0.9998 0O.000E+00D 0.0000 ©0.000E+00 0.0000 ©.000E+C0 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

*3um of all water independent and dependent pathways.

2.828E-06 1.0000
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Summary TA 16 RESRAD Default Parameters File: Sitel.RAD
Total Dose Contributions TDOSE(Li,p,t) for Individual Radionuclides (i} and Pathwavs {(p}
As mrem/yr and Fracrtion of Total Dose At ¢ = 0.000E+00 years
Water Independent Pathways {Inhalation excludes radon)
Ground Inhalation Radon Plant Meat Milk Soil
Radio-
Nuclide mrem/yr fract. mremn/vr fract. mrem/yr fract mrem/yr fract. mrem/yr  fract. mrem/yr fract. mrem/yr fracrt.
Am-241 2.032E-09 0.0076 0.000E+00 0.0000 0O.QCG0E+00 0.0000 O0.CO0E+00 0.,0000 0.000E+00 0.0000 C.000E+00 0.000C 0.000E+00 0.0000
Ru-106 2,818E-08 0.146% 0.000E+00 0.0000 C.000E+00 0.0000 0.000EB+00 04,0000 0.000B+00 0.0000 0.000E+0D 0.0000 0.000E+00 0.0000
Twral 4.123E-08 0.1545% 0.000E+00 0.0800 0.000E+00 0.0000 0.000E+00 ¢.0000 OC.000E+00 0.C00C 0.000E+0C 0.0000 0.000E+00 0.0000
Total Dose Contributions TDOSE{(i,p,t} for Individual Radionuclides {1} and Pathways (o
As mrem/yr and Fraction of Total Dose At © = 0.000E+00 years
Water Dependent Pathways
Water Fish Radon Plant Meat Milk A1l Pathways~®
Radic-
Nueclide mrem/yr fract. mrem/yr fract. mrem/vr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Am-241  0,000E+00 0.0000 0.000E+00 0.0000 0.00CE+00 0.0000 O0.00CE+00 0.0000 0.CG00E+00 €.0000 0.000E-00 ¢.0000 2.032E~09 0.0076
Ru-106 2.256E-07 0.8455 0.000E+00 0.0000 O0.0COE+00 0.0000 ©0.00CE+00 0.0000 O0.000E+00 0.0000 0.0CUE+00 0.0000 2.64BE-07 0.9524
Total 2.25%6E-07 0,84%% C.000E+00 0.0000 §.000E+00 0.0000 0.000E+00 (0.0000 0.000E+0Q0 0.0000 (.J0DE+CO 00,0000 2.668E-07 1.0000
*Sum of all water independent and dependent pathways,
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Summary ¢ TA 16 RESRAD Default Paranmeters File: 8itel . RAD
Total Dose Contributicns TDOSE(i,p,t} for Individual Radionuclides (i} and Pathways (p)
As mrem/yr and Fraction of Total Dose At t 1.000E+00 vears
Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation Radon plant Meat Milk Soil
Radio-
Nuglide mrem/vr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr  fract. mrem/yr fract. arem/yr fract.
Am-241 Z.026E-0% 0.0024 0.000E+00 0.5000 0.000E+00 0.0000 0.000E+00 C¢.0000 0.000E+00 0.02000 0.0COE+00 £.0000 0.000B+00 0.0000
Ru-106 1,686E-08 0.027% 0.000E+00 0.0000 0.000E+GCO 0.0000 0.000B+00 0.0000 0.000E+00 ©.0000 0.000E+00 0.0000 0.000E+G0 0.0000
Total 1.889E~-08 0.0312  0.0008+00 0.000C 0.000B+00 £.0000 0.0CCE~-0C C.0Q0Q0  ©,000E+00 0.0000 0.000E+00 ©.0000 Q.0Q0E+00 0.0000
Total Dose Conuributions TDOSE(i,p,t) for Individual Radionuclides (1) and Pathways (p)
As mrem/yr and Fraction ¢f Total Dose At t 1. C000E+00 years
Water Dependent Pathways
Water Fish Radon Plant Meat Milk All Pathways*
Radlo-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract arem/yr  fract. mrem/yr fract. mrem/yr fract, mrem/yr fract.
An-241  0.C000E+00 0.0000 0.000E+CO 0.0000 0.000E+00 0.0000  C.00CE+D0D 0.0000 0.000E+00 0,0000 ©.000E+00 0.0000 2.026E-09 0.0034
Ru-106 5.856E-07 C¢.9685 0.000E+00 0.0000 0.00CE+00 0.0000 0Q.000E+00 0.0000 0.000E+00 0,0000  C.00CE+0D 0.0000 6.025E-07 0.3864
Total 5.856E~07 0.9688 0.000E+00 0.0000 0.000£+C0 0.0000 0.000E+00 0.0000 0.000E+00 ©.0000 0.0C0E+00 0.0000 6.045%E-C7 1.0000

*Sun of all water independent and depandent pathways.
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Summary : TA 16 RESRAD Default Parameters File: Sitel.RAD

Total Dose Contributions C3E(i,p, ) for Individual Radionuclides (i) and Pathways {p}

D
As mrem/yvr and Fraction of Total Dose At = = 3,000E+00 vears

Water Independent Pathways {Inhalation excludes radon)

Ground Inhalaticn Radon Flant Meat Milk Soil

Radio-
Muclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

Am~241 2.013E-09% 0.0057 0.Q00E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 ¢.000E+00 0.0000 0.000E+00 0.0000
Ru~-106 3.122E-D% 0.0088 0.000E+00 0.C00C 0.00CE+CU 0.0000 0.000E+0C 0,0000 0.000E+400 0,C000 0.0COE+00 0.0000 0.0C0E~00 0.0000

Total 5. 134E-09 $.014%  0.0CCE+00 0.000C  Q.000E+00 ©,0000 £,000E+C0 ©.0000 C©.0C0E+00 0.0000 0.C000E+00 0.0000 0.000CE+00 0.0000

Total Dose Contributions TDOSE{i,p,t) for Individual Radionuclides (1) and Pathways (g}
As mrem/vr and Fractlion of Total Dose At t = 3.000B+00 vears

Water Dependent Pathways

Water Fish Radon Flant Meat Milk ALl Pathways~
Radio-
Huclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr  fract. mrem/yr fract.
Am~241 (.O00E+DC 0.C0000 0.000E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0C00  0.000E+J0 0.02000 0.000E+00 0.0000 2.013E-08 0.0057
Ru~106  3.494E-07 0.9855 0.000E+G0 0.0C00  0.000E+00 0.0000 0.000E+00 0.0000 0.C0CE+00 0.0000 0D.000E+00 0.0000 3.8528E~07 0.9943

Total 3,494E~07 0.9855 0.CC00E~C0 0.0000 0,000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

w

.546E~07 1.0000

*Sum of all water independent and dependent pathways.
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Summary TA 16 RESRAD Default Parameters File: Sitel .RAD
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fracticn of Total Dose AL ¢ 1.000E+01 years
Water Independent Pathways {Inhalation excludes radon)
Ground Inhalation Radon Plant Meat 4ilk Soil

Radip-

Nuclide mrem/yr fract. mrem/yr fracr, mrem/yr f{ract. mrem/yr fract, mrem/yr fract. mrem/yr fract. mram/yr fract.
Am-241 1.967E-09 0.6005 0.000E+00 0.0000 0.000E+Q0 0.0000 O0.000E+00C 0.0000 0.0D0E+00 0.0000 0.000E+00 0.0000 O©.000E+00 (.0000
Ru~106 8.521E-12 0.0026 0.000E+00 0.0000 C.QOOE+00 C.0000 0.000E+00 0.0000 O.000E+00 0.0000 ©C.0D0E+0Q 0.0CO0 0.0Q0E+Q0 0.0000
Total 1.976E-09 00,6031 0.000E+00 0.0000 0.000E+C0 0.0000 0.000E+00 ©.0000 0.000E+00 0.0000 0.000E+C0 0.0000 0.000E+00 0.0000

Total Dose Contributions TDOSE!i,p,t) for Individual Radionuclides (i} and Pathwavs (p}
As mrem/vyr and Fraction of Toral Dose At ¢ 1.000E+0L vears
Hater Dependent Pathways
Water Fish Radon Flant- Meat Milk All Pathways*

Radic

Nucliide mrem/yr fract. mrem/yr fract. mrem/yr  fract. nren/yr fract mrem/yr fract. mrem/yr fract. mrem/yr fract.
Am-241  0.000E+0C G.0000 J.000E+00 0.0000 0.300E+C0 0.0000 0.000E+00 0.000G0 0.000E+00 0.0000 0.00CE+00 0.0000 1.867E-09 0.60095
RBu-106 1.300E~0% 0.3963 0.000E+00 0.0000 0.000E+0Q0 0.0000 O,00CE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.30BE-0% 0.3995
Total 1.200E-09 ¢.3926% 0.000E+00 0.0000 Q.COCE+Q0 0.0000 0.000E+00 0.0000 C.000E~00 0.0000 0.000E+00 ©.0G00 3.276E~08% 1.0000

*Sum o0f all water independent and dependent pathways.
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Summary TA 16 RESRAD Default Parameters File: Sitel.RA
Total Dose Contributions TDOBE(i,p,t) for Individuasl Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t 3,000E+01 years
Water Independent Pathways (Inhalation excludes radon}
Ground Inhalation Radon Plant Meat Milk Soil
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Am=-241  1.844E-0% 1.0000 0.000E+00 0.0000 0.G00E+00 0.0000 G.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000B+00 0.0000
Ru~i06 4.027E-19 0.0000 0.000E+00 0.0000 G.000E+Q0 0.C000  0.000E+00 0.0000 (.000E+00 £.0000 0.000E+00 0.0000  0.000E+00 0.0000
Total 1.844E-09 1.0000 0.000E+00 2.0000 0.000E+0C 0.0000 0,C000E+00 00,0000  J.0C0E+00 0.0000 ©.000E+D0 0.0000 O.000E+00 0.00C0
Total Dose Contributions TDCSE(L,p,t) for Individual Radionuclides (1) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+01 years
Water Dependent Pathways
Water Fish Radon Plant Meat Milk All Pathways>

Radio~
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fracrt.
Am-241 0.0GOE+00 0.0000 0.0C0E+C0 0.0000 OC.CO00E+00 C.0000 ©0.C00E+00 0.000C OC.GU0E+00 0.0000 0,C000E+00 0.000 1.844E- 1.0000
Ru~-106 £.138E-17 0.0000 Q.000B+00 0.0000 ©.000E+Q0 0.0C000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+QC 0.0000 6£.179 70,0000
Total 6.138E-17 0.0000 0.000B+00 0.0000 OC.0C0E+00 0.0000 0.C00CE+00 0.0000 0.900E+00 0.0000 4.000E+00 0.0000  1.844E-0% 1.0000

*Sum of all water independent and dependent pathways.
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Summary T2 16 RESRAD Default Parameters File: 8itel.RAD
Total Dose Contributions TDO3E{i,p,t) for Individual Radicnuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose AL t 1.000E+02 vears
Water Independent Pathways (Inhalaticn excludes radon)
Ground Inhalation Radon Flant Meat Milk Sail

Radio-

Nuclide mrem/yr fract. mrem/yr  frace. mrem/vr fract mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Am~241 1,469E-09 1.0000 D.000E+(00 0.0000 0.000E+0Q0 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
Ru=106 0.00CE+00 0.0000 C.0G0E+0Q0 C.000L 0.0CQ0E+00 0.000C O.000E+00 G.00C0O  0.000E+00 0.0000 0.000E+0C 0.0000 0.000E+0C 0.0000
Total 1.469E-09 1.6000 0,000E+00 0.0000 C.0C0E+D0 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.0C0BE+0O 00,0000 0.C00E+00 0.0000

Torval Dese Contributions TDROSE(L,p,t) for Individual Radionuclides (i) and Pathways {p)
Zs mrem/yr and Fraction cf Total Dose At t 1.000E-02 vyears
Water Dependent Pathways
Water Figh Radon Flant Meat Milk All Pathways*

Radic

Nuglide mrem/yr fract. mrem/yr Iract mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Am-241  0.000E+00 0.0000 0.000E+00 0.0000 0.00CE+00 0.0000 C.000E+CO 0.0C000  OLC0Q0E+0C 0.000D0  0.000E+0C 0.0000 1.465E-09% 1.00CC
Ru~106 0.D00E+00 0.0000  0.000£+00 0.0000 $.00CE+0QC 0.0000  0.000E+00 0.0000 O0.CUCE+00 0.000C  0.000E+00 0.0000 0.000E+00 0.0000
Tetal 0.000E+00 0.0080  0.300B+0C £.0200  0.000E+0D 0.0000 C.O0CE+00 0.03000 O.CO0E+0D 0.0000 0.000B+C0 0.0000 1.46%E-09% 1.0000

*Sur of all water

independent

and dependent pathways,
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Summary TA 16 RESRAD Default Parameters File: Sitel.RAD
Total Dose Contributions TDOSE{i,p,t) for Individual Radionuclides (1} and Pathways [(p)
Ay mrem/yr and Fraction of Total Dose At t© = 3.000E+02 years
Water Independent PFathways (Inhalarion excludes radon)
Ground Inhalation Radon Plant Meat Milk Soil
Radio-
Nuclide wmrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mram/yr  fract. mrem/yr fract.
Am-241  7.689E-10 0.0003 0.000E+CO 0.0000 0.00CE+00 0.0000 0.000E+0C 0.0000 0.000E+00 0.000C6 Q.000E+00 0.0000 ©0.000E+00 0.0000
Ru-106 0.0GUOE+00 0.0000 0.000E+00 ©.0000 0.CU0E+00 0.00C0 ¢.000E+00 0.0000 ©0.00UE+00 0.0000 0Q.000E+00 0.0000 0.000E+00 0.0000
Total 7.689E~10 0.0003 0.000E+00 0.0000 ©0.000E+00 $.0000 0.000E+00 0.0000 0.000E+C0 ©.000C 0.000E+00 ©.0000 0.GO00E+D0 0.0000
Total Dose Contributions TDOSE{i,p,t} for Individual Radicnuclides (i) and Pathways (p}
As mrem/yr and Fraction of Total Dose At © = 3.000E+02 years
Water Dependent Pathways
Water Fish Radon Flant Meat Milk A1l Pathways*

Radic-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fracz,
Am-241 2.211E-06 0.9997 Q0.000E+00 ¢.000C 0.000E+00 0.0000 ©0.000E+00 0.0000 0.000E+00 0,0000 0.0Q00E+2C 0.0000 2.212E-06 1.0000
Ru~106 0.000E+0C 0.0000 0.000E+CO 0.0000 92.000E+00 00,0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.0002+00 G.0000
Total 2.211E-06 0.9997 C.0002+00 0.0000 0.000E+00 0.0000 ©0.000E+409 0.000C 0.Q00E+00 C.0000 O.CO0E+00 0.00C0 2.2128-06 1.0000

“Sum of all water independent and dependent pathways.
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Summary : TA 16 RESRAD Default Parameters File: Sitel.RAD
Total LDose Contributions T ndividual Radionuclides (i) and Pathways (p)
As mrem/yr al Dose At t = 1.DODE+03 years
Water Independent Pathways (Inhalaticon excludes radon)
Ground inhalation Radon Plant Meat Milk Soil
Radic-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fracr. mrem/yr  fract.

Am~241  9,7224E-11 0.0002 0.000E+00 0.0000 0.000E+00 0.00C0  0.000E+00 $.0000  0.000E+00 0.0000
Ru~106 ©0.000E+00 ©.0000 ©.00CE+00 0.0000 0.0C0E+0C0 0.0000 0.000E+00 0.0000 0.000E+00 0,0000

0.000E+G0 0.0090
0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 ©.0000

Total B.294E-17 0.0002 D,C00E+0C ©.0000 C.00CE+00 0.0C0C 0.000E~00 0.0000 U.0CCE+D0 0.0000

Total Dose Contributions TDOSE(i,p,t) for I lices (i} and
’ As mrem/yr and Fraction of Total Dese At t = 1.000E+03 years

Water Dependent Pathways

€3

LO00E+00 0.0000

Pathways [p)

0.0Q00E+0C 0.0000

Water Fish Raden Plant Meat Milk All Pathways*
Radio-
Nuglide mrem/yr fraccoc. mran/yr  Iract. mrem/yr fract. mrem/yr fract. mrem/vyr fract. mrem/yr fract. mrem/yr  fract.

LQ00E+30 0.0000  0.000B+G0 0.0000  0.000E+00C 0.0000 G.000E+00 00,0000
L0Q0E+00 C.C000  0.000E+00 0.000C 0.00C0E+QQ 0.0030  0.00CE+00 0.0000

Am~241 4.404E~07 0.2998
Ru-106 0.00DE+0C 0.0000

o

GLO00ES00 0.0000
0.0O0E+00 0.0000

4,405E~07 1.0000
0.CJ0E+00 0.0000

Total 4.404E-07 0.99%8 0.0008+00 0.0000 ©.C00E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000

*Sum of all water independent and dependent pathways.

0.CO0E+0C 0.0000

4,405E-07 1.0009
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File: Sitel.RAD

Cver All Pathways

lide Lentributions Indicated

Parent Product Branch DER{F, t) (mrem/yr)/ (pCi/g)

(i) {3 Fraction* ts= (.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
Am-241 Am~241 1.000E+00 2.540E-02 2,532E-02 2.516E~-02 2.459E~02 2.304E~02 1.835E-02 2.765E+01 5.506E+00
Am-Z241 Np-237 1,000E+00 1.011E~07 3.030E~07 7.046E~-07 2.089E~0¢ 3,869E-06 1.724E-0% 1.308E-04 §.031E-04
Am~241 U-233 1.C00B+00 1.888E-16 1.320E-15 6.960E-15 6.168E-14 5.064E-13 5,012E-12 1.457E-08 6.803E~07
Am-241 Th-229 1.0008+C0 5.053E-18 7.582E-17 8.828E~16 2.325E-14 5.570E~13 1.856E-11 4.091E-10 5.520E~09
Am-241 TDSR(3} 2.540E-02 2.532E-02 2.316E~02 2.459E~02 2.305E-02 1.837E~-02 2.765E+01 5.507E+00
Ru-106 Ru-106 1.000E+C0 3.210E+00 7.531E+00 4.407E400 1.636E-02 7.723E-1C 1.765E-35 0.0005+00 0.0C00E+00

*Branch Fraction 18 the cumulative factor for the 't principal
The DSR includes contributions from

Single Radionucli

Basic Radiatiocon

Nuclide

=S

ssociated (halfi-iife

il Guidel
& Limit =

£ 0.5 yri daughters.

ines G{i,t}) in pli/g
2.50C0E+01 mrem/yr

radionuclide daughter: CUMBRF{]

= BRF(L}*BRE(2)*

) ©= (.00CE+00 1.00CE+0D 3.000E+00 1.000E+01 3.000E+01 1.000E+402 3.000E+02 1.000E+03
Am-241 9.841E+02 9.873E+02 8.327E+C2 1.Q17E+03 1.085E+03 1.3681E+03 9.043E~01 4,540E+00
Ru-10% 7.E53E+00 3.320E+00 5.673E+00 1.528E+03 3.237E+10  *3.347E+1%  +3,.347E+15  *3.347E+15

*At specific activity limit

Summed Dose/Spurce Ratics DSR{i,t) in (mrem/yr
and Single Radionuclide Soil Guidelines Gii,t}
at tmin = time of minimum single radicnuclide soll guideline

and at tmax = time of maximum total dose = 437.0 %

D

SR{i,tmin) G{i,tmin}

V/pCi/a
in pli/g

0.8 years

DSR{i,tmax) &ii,tmax)

(pCi/qg}

Nuclide iInitial tmin

(i} {(pCi‘g} (years)
Am-~241 B.C00E-08 437.0 £ 0.9
Ru~-106 8.000E-08 1.321 + 0.002

{pCi/syg)
3.535%E+01  7.071E-01
7.565E+00  3.305E+00

3.
0

35E+01  7.071E-01
OO0E+00 #3.347E+15

*At specific activity limit

BRE(3) .
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Summary TA 16 RESRAD Default Parameters File: fitel.RAD
Individual Nuclide Dose Summed Over All Pathways
Parent Nucglide and Branch Fracrvion Indicated

Nuclide Parent BRF 1) DOSE (i, t), mrem/yr

{3 {1} t= 0.000E+00 1.0008+00 3,000E+00 1.0C00E+01 3.000E+01 1.00CE+02 2.000E+02 1.00G0E+03
Am-241 Am-241 1.000E+00 2.032E-09 2.026E-09 2.013E~09 1.967E~0% 1.B43E-09 1.468E-09 2.212E-06 4.405E~07
Np=-237 Am-241 1.000E+00 B8.092E-15 2.424E-14 5.637E~14 1.671E-13 4.695E-13 1.379E~12 1.046E~11 4.873E-11
U~233 Am-241 1.000E+00 1.511E~23 1.056E-22 5.568E~22 4.5383E-21 4.051E-20 4.010E~19 1.166E~15% 5.442E~14
Th-229 Am-241 1.000E+00Q 4.047£-25 6.066E-24 7.063E-23 1.860E~21 4.456E-20 1.485E~18 3.273E-17 6.816E-16
Ru-106 Ru-106 1.000E+00 2.648E~07 6.025E-07 3.5258-07 1.308E-08 6.179E~17 0.000E+00 0.000E+00 0.000E+00
BRF{i) is the branch fraction of the parent nuclide,

Individual Nuclide Socil Concentration
Farent Nuclide and Branch Fraction Indicated

Nuclide Parent BRE (1} S, ), pli/g

(1 (i} t= 0.0008+00G L1.000E+00 3.0002+00 1.000B+01 3.0C0E+01 1.000E+02 3.0008+02 1,000E+03
Am~241 Am-241 1.00CE+00 8.000E~08 7.974E-08 7.822E~08 7.744E-08 7.256E~08 5.779E-08 3.015E-08 3.093E~09
Np-237 Am-241 1.0G00E+0OC 0.COCE+00 2.587E~14 7,734E-14 2.548E~13 7.392E~-13 2.197E-12 4.853E-12 6,967£-12
U-233 Am-241 1.Q00E+0Q 0.000E+00 5.638E-20 5.079E~19 5.590E~18 4.898E-17 4.962E~16 3.4708B~-15 1.7%8%E~14
Th~229 Am-241 1.000E+00 O.000E+00 1.782E-24 4.801E-23 1.760E-21 4.669E~20 1.611E-18 3.3B80E-17 7.309E-16
Ru-106 Ru-106 1.,0008+00 §.000E~C8 3.442E-08 6.372E~09 1.739E-11 B,219E-19% 1.822E-44 0.000E+00 0.000E+00
BRE{1) is the branch fraction of the parent nuclide.

RESCALC

.EXE execution ti 1.82 seconds
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LIST OF CONTENTS FOR APPENDIX 2
PHASE Il RFI REPORT
SWMU 16-021(c)-99

The following tabies represent responses in accordance with the NMED comments.

Table 1
Table 2
Table 3
Table 4
Table 5

Table 6

Soif Ecological Screening Levels

Sediment Ecological Screening Levels

Water Ecological Screening Levels

Soil Ratios of Problem Formuiation ESLs to 2004 ESLs
Sediment Ratios of Problem Formulation ESLs to 2004 ESLs

Water Ratios of Problem Formulation ESLs to 2004 ESLs



" Ty ) &
3 Table 1 -7 Y
Soil Ecological Screening Levels (mg/kg)
Robin Robin Robin Kestrel Kestrel
Plant invertebrate Invertivore Omnivore Herbivore Omnivore Carnivore Cottontail Mouse Shrew Fox

Chemical 2000 2004 2000 2004 2000 2004 2000 2004 2000 2004 2000 2004 2000 2004 2000 2004 2000 2004 2000 2004 2000 2004
Aluminum 5 NA' Na' NA 280 NA 520 NA 3000 NA 2100 NA 51000 NA 740 NA 18 NA 8.8 NA 1300 NA
Amino-2,6-dinitrotoluene[4-] 80 80 NA NA NA NA NA NA NA NA NA NA NA NA 7 58 4.2 3.6 57 5.7 1400 930
Amino-4,6-dinitrotoluene[2-] 80 80 NA NA NA NA NA NA NA NA NA NA NA NA 10 84 6.1 5.3 8.3 8.3 2000 1300
Antimony 0.5 0.05 NA 78 NA NA NA NA NA NA NA NA NA NA 6 2.9 1 0.48 0.57 0.27 89 46
Arsenic 10 10 6.8 6.8 13 19 23 32 100 100 99 140 2300 2400 21 21 1.1 1.7 0.57 0.83 87 97
Barium 1000 100 NA 330 54 190 ¥' 88 300 230 820 400 1400 10000 36000 310 3300 42 440 23 230 3700 41000
Beryitium 1 25 NA 40 NA NA NA NA NA NA NA NA NA NA 200 170 6.2 5 3 2.4 470 410
Boron 5.7 36 NA NA 120 75 210 3.2 1200 2 890 56 22000 1400 8800 77 260 56 120 120 20000 21000
Cadmium 1 29 10 150 5.9 0.83 6.1 1.5 6.3 10 45 5.9 720 770 18 22 8.4 1.2 7.2 0.67 730 570
Chromium, Total 3.1 2.4 NA 1.4 960 460 1100 550 1500 680 9100 5300 32000 13000 | 320000 8000 91000 2100 42000 700 1200000 18000
Cobalt 2.5 13 NA NA (.51 19 0.71 35 1.1 170 3.8 140 40 2300 5 1800 1.3 69 0.91 33 74 3900
Copper 100 10 13 13 380 24 210 20 140 16 3200 210 16000 1400 150 130 100 76 160 75 6800 3900
HMX NA NA NA 500 NA NA NA NA NA NA NA NA NA NA 1.1 51 1 43 10 260 2200 37000
fron NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
l.ead 20 210 100 1700 78 16 66 21 57 30 970 140 1900 800 750 930 470 220 280 100 5900 4600
Manganese 5 50 NA NA 3900 3900 930 4200 520 4600 32000 32000 | 250000 { 290000 150 1700 130 720 520 520 29000 34000
Mercury, inorgani 34 34 0.05 0.05 1.1 0.15 1.1 0.22 1.1 0.38 78 1.1 16 31 130 250 64 44 B0 20 1000 450
Nickel ‘ 20 20 100 100 460 270 560 340 730 460 3700 2700 35000 10000 1900 8700 640 2300 420 980 27000 34000
RDX 100 100 NA 500 NA NA NA NA NA NA NA NA NA NA 6.1 10 5.1 8.2 23 29 5100 4400
Silver 0.2 0.05 NA NA 2.8 14 1.3 19 0.89 30 23 100 130 2400 180 490 130 130 250 86 11000 14000
Trinitrotoluene|2,4,6-] 3 80 0.3 NA NA 17 NA 8.3 NA 55 NA 120 NA 2600 80 77 56 53 100 100 25000 16000
Vanadium 0.25 0.025 NA NA 2.9 2.8 54 5.1 30 28 22 21 510 510 760 790 20 20 9.6 9.6 1400 1500
Zinc 10 10 85 190 100 30 41 42 25 67 700 200 860 1500 1100 910 860 250 2000 180 19000 11000
' Not Available -
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Table 2

Sediment Ecological Screening Levels (mg/kg)

Aquatic
Swallow Bat Community

Chemical 2000 2004 2000 2004 2000 2004
Acetone 170 600 50 50 NA 0.065
Aluminum 400 400 12 12 58000 58000
Amino-2,6-dinitrototuene[4-] NA NA' 76 7.5 NA NA
Amino-4,6-dinitrotoluenef2-] NA NA 11 11 NA NA
Arsenic 19 29 0.79 1.1 12 12
Barium 77 270 32 320 48 48
Beryllium NA NA 4.1 3.3 NA NA
Bis(2-ethylhexyl)phthalate 1.3 1.3 39 38 NA NA
Cadmium 9 1.1 10 0.84 0.59 0.59
Chromium, Total 2200 1600 93000 2300 56 56
Cobalt 0.74 28 1.2 45 NA NA
Copper 700 46 290 130 28 28
Di-n-butylphthalate 0.18 0.24 1500 3800 11 1
HMX NA NA 14 350 NA NA
Iron NA NA NA NA 20 NA
Lead 350 33 1200 200 34 34
Manganese 6700 6700 860 850 720 720
Mercuryin 1.6 0.29 83 36 0.13 0.13
Nickel 760 680 660 2200 39 39
RDX NA NA 31 39 NA NA
Selenium 1.6 1.6 1.2 1.2 1 1
Silver 5.1 20 440 110 1 1
Thallium NA' NA 0.046 0.044 NA NA
Toluene NA NA 93 92 0.67 0.67
Trinitrotoluene(2,4,6-] NA 23 140 140 NA NA
Uranium 30 290 38 38 NA NA
Vanadium 42 4.1 13 13 NA NA
Zinc 180 141 3300 230 150 150
' Not Available

Page 1 of 1




o ,“ ‘ :%
} Y Table 3 g
Water Ecological Screening Levels {ug/L)
Aquatic
Robin Kestrel Deermouse Cottontail Shrew Fox Swallow Bat Community

Chemical 2000 2004 2000 2004 2000 2004 2000 2004 2000 | 2004 2000 2004 2000 2004 2000 2004 2000 2004
Antimony NA' [1400000] NA |1600000 650 52000 1200 100000 560 | 44000 1400 110000 NA 830000 780 62000 100 11000
Acetone 400000 | 780000 | 470000 | 910000 52000 10000 100000 19000 44000 | 8600 | 110000 | 22000 | 230000 |} 450000 | 62000 12000 11000 87
Aluminum 780000 | NA' [ 910000 NA 10000 10000 19000 19000 8600 | 8600 | 22000 | 22000 | 450000 NA 12000 12000 87 NA
Amino-2,6-dinitrotoluenef4-] NA NA NA NA 10000 14000 19000 28000 8600 | 12000 | 22000 | 32000 NA NA 12000 17000 NA NA
Amino-4,6-dinitrotoluene[2-] NA NA NA NA 14000 810 28000 1500 12000 | 690 32000 1700 NA NA 17000 960 NA 100
Arsenic 36000 | 36000 ] 42000 | 42000 660 660 1200 1200 560 560 1400 1400 21000 21000 790 790 150 150
Barium 140000 | 650000 | 170000 | 760000 26000 7200 52000 14000 22000 | 6100 | 59000 16000 85000 380000 32000 8600 3.8 3.8
Beryllium NA NA NA NA 3400 3400 6800 6800 2900 | 2900 7600 7600 NA NA 4100 4100 53 53
Bis{2-ethylhexyl)phthalate 7800 7800 9100 9100 96000 96000 180000 180000 | 82000 | 82000 | 210000 | 210000 | 4500 4500 110000 | 110000 32 32
Boron 330000 | 380000 { 380000 | 440000 140000 140000 280000 280000 | 120000 | 120000} 320000 | 320000 | 190000 | 220000 { 170000 | 170000 540 540
Cadmium 10000 | 10000 | 12000 | 12000 5200 5600 10000 11000 4400 | 4800 11000 12000 5900 5900 6200 6700 1.3 0.15
Chromium, Total 550000 | 190000 | 640000 | 220000 [ 10000000 120000 19000000 { 230000 |8600000|100000]22000000| 260000 | 320000 | 100000 |12000000{ 140000 11 77
Cobalt 1400 140 1600 160 1000 100 2000 200 890 89 2300 230 820 82 1200 120 3 3
Copper 330000 | 21000 | 380000 | 25000 61000 26000 120000 52000 52000 | 22000 ] 130000 | 59000 | 190000 12000 73000 32000 5 5
Dinitrotoluene[2,4-] NA NA NA NA 2800 2800 5500 5500 2400 | 2400 6200 6200 NA NA 3300 3300 310 310
Fluoride 55000 | 87000 | 65000 ] 100000 140000 140000 270000 270000 1 110000 | 110000] 300000 | 300000 | 32000 50000 160000 | 160000 1600 1600
HMX NA NA NA NA 15000 390000 30000 770000 13000 |330000] 34000 | 870000 NA NA 18000 | 470000 NA NA
fron NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 1000 NA
Lead 27000 | 110000 [ 32000 | 130000 42000 5100 82000 10000 35000 | 4300 { 93000 11000 15000 64000 50000 6100 1.2 1.2
Lithium NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 14 NA
Manganese 4100000} 4100000]4700000{ 4800000{ 230000 230000 450000 450000 | 190000 { 190000} 510000 | 510000 | 2300000 | 2400000 | 270000 | 270000 80 80
Mercuryin 3200 130 |- 3700 150 69000 7400 130000 14000 58000 | 6300 | 150000 | 16000 1800 78 83000 8800 1.3 0.77
Molybdenum NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 230 NA
Nickel 550000 | 200000 | 640000 | 230000 210000 360 410000 710 170000 | 300 | 460000 800 310000 | 110000 | 250000 430 28 28
Nitrotoluenef2-] NA NA NA NA 9400 9400 18000 18000 8000 8000 § 20000 | 20000 NA NA 11000 11000 NA NA
RDX NA NA NA NA 36000 52000 72000 100000 31000 | 44000} 81000 | 110000 NA NA 44000 62000 NA NA
Selenium 3100 3100 3600 3600 1000 1000 2000 2000 890 890 2300 2300 1800 1800 1200 1200 2 5
Silver 2400 38000 | 2800 | 45000 93000 100000 180000 190000 79000 | 85000 | 200000 | 220000 1400 22000 110000 | 110000 0.36 0.36
Strontium NA NA NA NA 120000 130000 250000 250000 | 110000 | 110000 280000 | 290000 NA NA 150000 | 150000 620 620
Tetrachloroethene NA NA NA NA 7300 10000 14000 20000 6200 | 8900 16000 | 23000 NA NA 8800 12000 120 120
Thallium NA NA NA NA 38 37 76 73 33 31 86 82 NA NA 46 44 18 18
Titanium NA NA NA NA 83000 83000 160000 160000 70000 | 70000 | 180000 | 180000 NA NA 99000 99000 NA NA
Toluene NA NA NA NA 130000 130000 260000 260000 | 110000 | 110000] 300000 | 300000 NA NA 160000 | 160000 130 130
Trichloroethene NA NA NA NA 3600 520000 7200 1000000 3100 1440000] 8100 |1100000 NA NA 4400 620000 35 350
Trinitrobenzene[1,3,5-] NA NA NA NA 35000 70000 69000 130000 30000 | 60000 | 78000 | 150000 NA NA 42000 84000 NA NA
Trinitrotoluene[2,4,6-] NA 69000 NA 81000 180000 180000 350000 350000 | 150000 { 150000{ 400000 | 400000 NA 40000 { 210000 { 210000 NA NA
Uranium 59000 | 550000 | 69000 | 650000 32000 32000 62000 62000 27000 | 27000 { 70000 | 70000 34000 320000 38000 38000 1.8 1.8
Vanadium 8100 7800 9500 9100 11000 11000 21000 21000 9400 | 9400 | 24000 | 24000 4700 4500 13000 13000 19 19
Zinc 100000 | 850000 | 120000 | 1000000] 840000 660000 1600000 § 1200000 | 710000 {560000] 1800000 | 1400000] 59000 490000 | 1000000 | 790000 66 66

" Not Available
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Table 4
Soil Ratios of Prohlem Formulation ESLs to 2004 ESLs

Robin Robin Robin Kestrel Kestrel

Chemical Plant |Invertebrate| Invertivore | Omnivore | Herbivore | Omnivore | Carnivore | Cottontail | Mouse | Shrew Fox
Aluminum NA' NA NA NA NA NA NA NA NA NA NA
Amino-2,6-dinitrotoluene(4-] 1 NA NA NA NA NA NA 1.21 1.17 1 1.51
Amino-4,6-dinitrotoluene[2-] 1 NA NA NA NA NA NA 1.19 1.15 1 1.54
Antimony 10 NA NA NA NA NA NA 2.07 2.08 2.11 1.93
Arsenic 1 1 0.684 0.719 1 0.707 0.958 1 0.647 0.687 0.897
Barium 10 NA 0.284 0.293 0.28 0.286 0.278 0.0939 0.0955 0.1 0.0902
Beryllium 0.4 NA NA NA NA NA NA 1.18 1.24 1.25 1.15
Boron 0.158 NA 16 65.6 600 15.9 15.7 114 4.64 1 0.952
Cadmium 0.0345 0.0867 7.11 4.07 0.63 7.63 0.935 0.818 7 10.7 1.28
Chromium, Total 1.29 NA 2.09 2 2.24 1.72 2.46 40 43.3 60 66.7
Cobait 0.192 NA 0.0268 0.0203 0.00647 0.0271 0.0174 0.00278 0.0188 | 0.0276 0.019
Copper 10 1 15.8 10.5 8.75 15.2 11.4 1.15 1.32 2.13 1.74
HMX NA NA NA NA NA NA NA 0,0216 0.0233 | 0.0385 0.0595
Iron NA NA NA NA NA NA NA NA NA NA NA
l.ead 0.0952 0.0588 4.88 3.14 1.9 6.93 2.38 0.806 2.14 2.8 1.28
Manganese 0.1 NA 1 0.221 0.113 1 0.862 0.0882 0.181 1 0.853
Mercury, inorganic 1 1 7.33 5 2.8% 7.09 5.16 0.52 1.45 3 2.22
Nickel! 1 1 1.7 1.65 1.59 1.37 3.5 0.218 0.278 0.429 0.794
RDX 1 NA NA NA NA NA NA 0.61 0.622 0.793 1.16
Silver 4 NA 0.2 0.0684 0.0297 0.23 0.0542 0.367 1 2.91 0.786
Trinitrotoluene[2,4,6-] 0.0375 NA NA NA NA NA NA 1.04 1.06 1 1.56
Vanadium 10 NA 1.04 1.06 1.07 1.05 1 0.962 1 1 0.933
Zinc 1 0.447 3.33 0.976 0.373 3.5 0.573 1.21 3.44 11.1 173
' Not Available

Bold Values = Ratios Greater than 2
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Table 5

Sediment Ratios of Problem Formulation ESLs to 2004 ESLs

Aquatic
Chemical Swallow Bat Community

Acetone 0.283 1 NA
Aluminum 1 1 1
Amino-2,6-dinitrotoluene[4-] NA' 1.01 NA
Amino-4,6-dinitrotoluene|2-] NA 1 NA
Arsenic 0.655 0.718 1
Barium 0.285 0.1 1
Beryllium NA 1.24 NA
Bis(2-ethylhexyl)phthalate 1 1.03 NA
Cadmium 8.18 11.9 1
Chromium, Total 1.38 40.4 1
Cobalt 0.0264 0.0267 NA
Copper 15.2 2.23 1
Di-n-butylphthalate 0.75 0.395 1
HMX NA 0.04 NA
Iron NA NA NA
Lead 10.6 6 1
Manganese 1 1.01 1
Mercuryin 5.52 2,31 1
Nickel 1.12 0.3 1
RDX NA 0.795 NA
Selenium 1 1 1
Silver 0.255 4 1
Thallium NA 1.05 NA
Toluene NA 1.01 1
Trinitrotoluenef2,4,6-] NA 1 NA
Uranium 0.103 1 NA
Vanadium 1.02 1 NA
Zinc 4.39 14.3 1

' Not Available

Bold Values = Ratios Greater than 2
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Table 6
Water Ratios of Problem Formulation ESLs to 2004 ESLs

Aquatic
Chemical Robin | Kestrel | Deermouse | Cottontail] Shrew Fox Swallow Bat Community

Acetone 0.286 0.204 1 1 1 1 0.277 1 1
Aluminum 1 1 1 1 1 1 1 1 1
Amino-2,6-dinitrotoluene[4-] NA' NA 1 1 1 1 NA 1 NA
Amino-4,6-dinitrotoluenej2-] NA NA 1 1 1 1 NA 1 NA
Antimony NA NA 0.802 0.8 0.812 0.824 NA 0.812 1
Arsenic 1 1 1 1 1 1 1 1 1
Barium 0.215 0.224 3.61 3.71 3.61 3.69 0.224 3.72 1
Beryllium NA NA 1 1 1 1 NA 1 1
Bis(2-ethylhexyl)phthalate 1 1 1 1 1 1 1 1 1
Boron 0.868 0.864 1 1 1 1 0.864 1 1
Cadmium 1 1 0.929 0.909 0.917 0.817 1 0.925 8.67
Chromium, Total 2.89 2.91 83.3 82.6 86 84.6 3.2 85.7 0.143
Cobalt 10 10 10 10 10 10 10 10 1
Copper 15.7 15.6 2,35 2.31 2.36 2.2 15.8 2.28 1
Dinitrotoluenef2,4-] NA NA 1 1 1 1 NA 1 1
Fluoride 0.632 0.65 1 1 1 1 0.64 1 1
HMX NA NA 0.0385 0.039 0.0394 0.0391 NA 0.0383 NA
iron NA NA NA NA NA NA NA NA NA
lead 0.245 0.246 8.24 8.2 8.14 8.45 0.234 8.2 1
Lithium NA NA NA NA NA NA NA NA NA
Manganese 1 0.979 1 1 1 1 0.958 1 1
Mercury, inorganic 24.6 24.7 9.32 9.29 9.37 9.38 231 9.43 1.69
Molybdenum NA NA NA NA NA NA NA NA NA
Nickel 2.75 2.78 583 577 567 575 2.82 581 1
Nitrotoluene[2-] NA NA 1 1 1 1 NA 1 NA
RDX NA NA 0.682 0.72 0.705 0.736 NA 0.71 NA
Selenium 1 1 1 1 1 1 1 1 04
Silver 0.0632 | 0.0622 0.93 0.947 0.829 0.908 0.0636 1 1
Strontium NA NA 0.923 1 1 0.866 NA 1 1
Tetrachloroethene NA NA 0.73 0.7 0.697 0.696 NA 0.733 1
Thallium NA NA 1.03 1.04 1.06 1.05 NA 1.05 1
Titanium NA NA 1 1 1 1 NA 1 NA
Toluene NA NA 1 1 1 1 NA 1 1
Trichloroethene NA NA 0.00692 0.0072 | 0.00705 | 0.00736 NA 0.0071 0.1
Trinitrobenzene[1,3,5-] NA NA 0.5 0.531 0.5 0.52 NA 0.5 NA
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Table 6
Water Ratios of Problem Formulation ESLs to 2004 ESLs

Aquatic
Chemical Robin | Kestrel | Deermouse | Cottontail| Shrew Fox Swallow Bat Communit
Trinitrotoluene[2,4,6-] NA NA 1 1 1 1 NA 1 NA
Uranium 0.107 0.106 1 1 1 1 0.106 1 1
Vanadium 1.04 1.04 1 1 1 1 1.04 1 1
Zinc 0.118 0.12 1.27 1.33 1,27 1.29 0.12 1.27 1
' Not Available

Bold Values = Ratios Greater than 2
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