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EXECUTIVE SUMMARY

This Site Screening Process (SSP) Report for Site 1 (Thorium Spill) at the Naval Support Facility Indian
Head (NSF-IH) in Indian Head, Maryland was prepared by Tetra Tech NUS, Inc. (TtNUS) in response to
Contract Task Order 5 under the Comprehensive Long-Term Environmental Action Navy (CLEAN)
Contract Number N62472-D-03-0057. NSF-IH is a Naval Support Activity South Potomac facility within

the Naval District Washington Region.

The objective of the Site 1 SSP was to collect and evaluate sufficient data to provide the basis for a
determination that either: (1) a Remedial Investigation (RI)/Feasibility Study (FS), an FS, another
investigation, and/or removal action, as appropriate, is required by the area addressed by the SSP or
(2) the area does not pose a threat or potential threat to public health, welfare, or the environment and
therefore the area should be removed from further study under the Federal Facility Agreement (FFA)
(EPA Region 3 and DoN, 2000). The field investigations leading to this report were outlined in a site-
specific work plan (TtNUS, 2005) that detailed the environmental samples and analytical methods needed

to make a decision for this site.

Site 1 is an area of approximately 60 feet by 135 feet located between Strauss Avenue and Building
1662. Thorium was first placed on the ground at Site 1 in 1962 in connection with radiation training
exercises conducted by the Naval School, Explosive Ordnance Disposal (NAVSCOLEOD) then at the
facility. Thorium ore from approximately five drums of 30- to 50-gallon capacity was spread over the site.
Removal actions were undertaken at the site in July 1972, November 1972, and sometime in

approximately 1983.

Site 1 was subjected to an initial SSP field investigation in 2005 and a second SSP field investigation in
2007. In 2005, sampling was also performed at a reference area located on the facility and selected on
the basis of having no apparent physical or historical reason for being contaminated by radioactive
material. Twenty-seven samples were collected from Site 1, and 27 were collected from the reference
area during the 2005 field effort. An additional 14 samples were collected from Site 1 in 2007. The
samples were collected from 36-inch deep boreholes. Each borehole was divided into three vertical
intervals [18 to 24 inches below ground surface (bgs), 24 to 30 inches bgs, and 30 to 36 inches bgs].
One sample from each borehole was selected on the basis of gross gamma radiation for analysis of

thorium-232 by a fixed-base laboratory.
A site-specific derived concentration guidance level (DCGL) was developed for a residential gardener

exposure scenario (on-site resident tending to a vegetable garden) to relate thorium concentration to the

acceptable United States Environmental Protection Agency (EPA) cancer risk level. This scenario is
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judged most likely for the site in the event the Navy relinquishes the site for public use. Using the
Residual Radioactivity (RESRAD) computer model with inputs appropriate to a resident gardener, a
thorium-232 concentration of 3 picocuries per gram (pCi/g) corresponds to a cancer risk of approximately
1E-05. This is within the EPA acceptable risk range of 1E-06 to 1E-04.

Analytical results were evaluated following guidance contained in the Multi-Agency Radiation Survey and
Site Investigation Manual (MARSSIM) (EPA et al., 2000). There were several sampling locations that
exhibited elevated activity. Further evaluation of the sampling results identified two areas where
thorium-232 concentrations were greater than the site-specific DCGL of 3 picocuries per gram (pCi/g).
Based on exceedances of this DCGL, there are nine sampling locations within two areas that are

candidates for excavation and removal to depths ranging from 24 to 36 inches bgs.

The first area is defined by two sample locations in the northern portion of the site. The estimated area of
contamination is 300 square feet, and the depth of contamination is 30 inches (2.5 feet). The estimated
volume of solil in this area is 28 cubic yards. The second area is defined by seven sample locations in the
central portion of the site. The estimated area of contamination is 775 square feet, and the average
depth of soil contamination is 30 inches (2.5 feet). The estimated volume of soil in this area is 72 cubic
yards.

The contaminated soil could be removed for off-site disposal. Based on the site history and surface
radiation measurements, the upper 18 inches of soil may not be contaminated. If this soil is removed,
screened for radiation, and found to be uncontaminated, it could be stockpiled for use as backfill. This
would reduce the volume of soil for off-site disposal by more than 50 percent. Another option would be to

implement land use controls to prevent residential use.
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1.0 INTRODUCTION

This Site Screening Process (SSP) Report for Naval Support Facility Indian Head (NSF-IH) in Indian
Head, Maryland was prepared by Tetra Tech NUS, Inc. (TtNUS) in response to Contract Task Order
(CTO) 5 under the Comprehensive Long-Term Environmental Action Navy (CLEAN) Contract Number
N62472-03-D-0057. NSF-IH is a Naval Support Activity South Potomac facility within the Naval District
Washington Region. Until October 1, 2005, NSF-IH was referred to as Naval District Washington, Indian
Head. This report describes the SSP for Site 1 — Thorium Spill.

1.1 PURPOSE AND REPORT ORGANIZATION

The purpose of the SSP was to determine whether operations at Site 1 resulted in the release of thorium
at concentrations of potential environmental concern. The SSP was conducted in response to a
requirement in the Federal Facility Agreement (FFA) (EPA Region Il and DoN, 2000) for a site screening
investigation (SSI) at Site 1.

Section 1.0 presents the purpose, objective, and scope of this report and summarizes facility background
information. Section 2.0 provides the general investigative procedures. Section 3.0 provides the
evaluation methods and the results of the SSP for Site 1.

1.2 OBJECTIVE AND SCOPE

The Site 1 SSP investigation was conducted in two phases. Phase 1 was conducted as described in the
SSP Investigation Work Plan (TtNUS, 2005). The results from Phase 1 were presented in a technical
memorandum dated March 10, 2006, which is included in Appendix A. That technical memorandum
concluded with a description of a potential second round of sampling. Through several meetings and
discussions that included the Indian Head Installation Restoration Team (IHIRT) and the Navy
Radiological Affairs Support Office (RASO), a scope of work for a second sampling round was developed.
That scope was described in a technical memorandum dated June 7, 2007, which is included in

Appendix B.

Throughout the two sampling phases, the objective of the SSP investigation was to collect sufficient data
to provide the basis for a determination that either: (1) a Remedial Investigation (RI)/Feasibility Study
(FS), an FS, another investigation, and/or removal action, as appropriate, is required by the area
addressed by the SSP or (2) the area does not pose a threat or potential threat to public health, welfare,

or the environment and therefore the area should be removed from further study under the FFA.
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The overall investigation process consisted of research, media sampling, and analytical data evaluation.
The research consisted of reviewing historical documents related to operations at Site 1. Soil samples
were collected. Analytical data were evaluated via a formal data validation process, background
comparisons, and a statistical evaluation as described in the Site 1 SSP Investigation Work Plan (TtNUS,
2005).

13 FACILITY BACKGROUND

NSF-IH is located in northwestern Charles County, Maryland. As shown on Figure 1-1, NSF-IH is
approximately 25 miles southwest of Washington, D.C. NSF-IH is a military facility consisting of the Main
Area on the Cornwallis Neck Peninsula and the Annex on Stump Neck. As shown on Figure 1-2, the
Main Area is bounded by the Potomac River on the northwest, west, and south, Mattawoman Creek to
the south and east, and the Town of Indian Head to the northeast. Stump Neck Annex is located across
Mattawoman Creek and is not contiguous with the Main Area. The location of Site 1 is shown on
Figure 1-2.

The primary mission of the Indian Head Division, Naval Surface Warfare Center (IHDIV-NSWC), the main

tenant of NSF-IH, is as follows:

e To provide services in energetics for all warfare centers through engineering, fleet and operation

support, manufacturing technology, limited production, and industrial base support.

e To provide research, development, testing, and evaluation of energetic materials, ordnance devices
and components, and other related ordnance engineering standards including chemicals, propellants

and their propulsion systems, explosives, pyrotechnics, warheads, and simulators.

e To provide support to all warfare centers, military departments, and the ordnance industry for special

weapons, explosive safety, and ordnance environmental issues.

e To execute other responsibilities as assigned by the Commander of the IHDIV-NSWC.

Site 1 is an area of approximately 60 by 135 feet located between Building 1662 and Strauss Avenue.
The area is currently covered by a parking lot and maintained lawn. Building 1662 is used for electrical
and satellite communications. Future land use is expected to be any military, industrial, or commercial
use needed to support the NSF-IH mission. It is unlikely that the site area would be developed for
residential use while under government control. However, hypothetical future residential land use was

evaluated to determine whether the site could be released for unrestricted use without the need for land
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use controls. Future use as farmland is not likely for a site that overlooks the Potomac River in proximity

to the Washington, D.C. area.
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2.0 GENERAL INVESTIGATIVE PROCEDURES

The investigations at Site 1 were discussed in the SSP Work Plan (TtNUS, 2005) and in the June 7, 2007

technical memorandum (Appendix B).

21 FIELD SAMPLING

2.1.1 Soil Sampling

The rationale supporting the first sampling phase for Site 1 is described in detail in the Site 1 SSP Work
Plan (TtNUS, 2005). Twenty-seven samples (from locations S01SB001 through S01SB027) were
collected from the site area, and 27 samples were collected from a reference area. The locations of
Site 1 and the reference area within the facility are shown on Figure 1-2. The reference area and the Site

1 area, along with the sampled locations, are shown on Figures 2-1 and 2-2, respectively.

The reference area samples were collected in 2005 prior to collecting the Site 1 samples. At each
reference area sample location, a direct-push drill rig was used to create a 3-inch-diameter borehole to
approximately 36 inches below ground surface (bgs). A disposable macro-core sampling device was
used to extract the soil from the boring at each sampling location. As soil was extracted from the
borehole, the soil from the 18- to 24-inches bgs interval, 24- to 30-inches bgs interval, and 30- to
36-inches bgs interval was placed in separate piles on a plastic sheet on a temporary work table placed
near the borehole. The soil from the middle interval (24 to 30 inches) in each reference area borehole
was packaged for shipment to the fixed-base laboratory for a determination of the thorium-232
concentration. A gamma probe scintillator was lowered into each borehole to measure gross gamma
radiation at each of three intervals (18 to 24 inches bgs, 24 to 30 inches bgs, and 30 to 36 inches bgs). It
was planned that if a comparison of the gamma radiation level for the middle (24- to 30-inches) interval
with the gamma radiation levels for the remaining two intervals indicated a difference greater than
1,000 counts per minute (cpm), the soil from the interval indicating the greatest difference from the 24- to
30-inches interval would also be shipped to the fixed-base laboratory. This situation did not occur at any
of the reference area sampling locations; therefore, only a single sample from each of the 27 reference
area sample locations was shipped to the laboratory. Additional field readings were taken of the soil
extracted from the borehole using a pancake probe prior to packaging the soil for shipment to the
laboratory. Field documentation from the 2005 reference area field investigation is included in
Appendix C. The field readings are presented in Appendix C.5. The analytical results for the reference

area samples are presented in Appendix D, Table D-1.
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Site 1 samples collected during the first (2005) sampling phase were collected using techniques similar to
those applied to the reference area. A disposable macro-core sampling device was used to extract the
soil from the boring at each sampling location. As soil was extracted from the borehole, the soil from the
18- to 24-inches bgs interval, 24- to 30-inches bgs interval, and 30- to 36-inches bgs interval was placed
in separate piles on a plastic sheet on a temporary work table placed near to the borehole. A gamma
probe scintillator was lowered into each borehole to measure gross gamma radiation at each of three
intervals (18 to 24 inches bgs, 24 to 30 inches bgs, and 30 to 36 inches bgs). It was planned that at each
Site 1 borehole, only the soil from the boring interval exhibiting the highest gamma radiation level would
be shipped to the fixed-base laboratory for analysis. If none of the three sample intervals in a borehole
exhibited an apparently high reading, one of the three samples from that borehole was to be selected
randomly for shipment to the fixed-base laboratory. A deviation from the work plan (TtNUS, 2005)
occurred when a pancake probe was used to measure the radioactivity for the soil pile from each of the
sampled intervals and the sample exhibiting the highest gamma reading was sent to the laboratory for
analysis. The result was that the sample shipped to the laboratory for analysis did not always correspond
to the borehole interval exhibiting the highest down-hole field gamma reading as determined with the
scintillator in the borehole. The deviation is discussed further in Section 3.5 as part of the data
evaluation. Field documentation from the Site 1 field investigation is included in Appendix C. The field
readings for the 2005 field investigation are presented in Appendix C.6. The analytical results for the

2005 Site 1 samples are presented in Appendix D, Table D-1.

The rationale supporting the second (2007) phase of Site 1 sampling is described in the June 7, 2007,
technical memorandum (work plan) included in Appendix B. In addition to the data evaluation specified in
the SSP Work Plan (TtNUS, 2005), data from the 2005 sampling were compared to data from a RASO
investigation conducted in 1972. This comparison indicated that the area sampled in 2005 did not include
all of the locations identified in 1972 as potentially containing elevated thorium-232 concentrations and
that the site was larger than originally anticipated. The 2007 technical memorandum included sample
locations to improve the understanding of the extent of thorium-232 contamination and to verify the
presence or absence of thorium-232 contamination at the locations identified during the 1972
investigation. During the 2007 field investigation, samples were collected from locations S01SB020,
S01SB021, and S01SB028 through S01SB041. The approach employed for collecting the soil samples
during the 2007 field work was the same as that planned for the first phase of the Site 1 investigation,
with field measurements of down-hole gamma readings at the same three depth intervals. At each
borehole, the soil from the interval exhibiting the highest gamma measurement was shipped to the
laboratory for analysis of thorium-232. (Two exceptions to this approach occurred in connection with
sample locations S01SB028 and S01SB039. Those samples are addressed in Section 3 as part of the

data evaluation in Table 3-3.). Field documentation from the 2007 Site 1 field investigation is included in
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Appendix C. The field readings for the 2007 field investigation are presented in Appendix C.7. The
analytical results for the 2007 Site 1 samples are presented in Appendix D, Table D-1.

2.1.2 Quality Assurance/Quality Control

Equipment employed in the field for measuring radiological parameters was calibrated by the
manufacturer prior to shipping the equipment to the field. Calibration documentation is included in

Appendix C.

Field quality control (QC) samples consisted of field duplicates. Each duplicate sample underwent the
same preservation, analysis, and reporting procedures as the associated environmental sample. The
duplicate samples were collected at a rate of 1 per 10 or fewer environmental samples. The analytical

results for the duplicate samples are included in Appendix E.

During the 2005 sampling effort at the Site 1 area, one location (S01SB014) exhibited a significantly
higher gamma radiation reading [747 kilo counts per minute (kcpm)] than any of the other Site 1 locations.
The next highest reading was 36.8 kcpm at location S01SB011. To provide a more complete basis for
evaluating the high reading at S01SB014, a sample of the soil from the boring interval exhibiting the high
reading (24 to 30 inches) was shipped to the fixed-base laboratory for analysis by gamma spectroscopy

of the following Naturally Occurring Radioactive Material (NORM) isotopes:

e actinium-228

e bismuth-212 and -214
e lead-212 and -214

e potassium-40

e radium 224

e radium-226

e radium 228

¢ thallium-208

e thorium-234

Samples collected in 2005 from locations S01SB020 and SOSB021 exhibited relatively low concentrations
of thorium-232 [0.64 and 0.66 picocuries per gram (pCi/g) respectively] compared to the Site 1 samples
with the highest concentrations (see Table D-1 in Appendix D). However, the down-hole gamma
readings for both boreholes were relatively high (13.1 and 14.4 kcpm respectively) (see Table C.6-1 in
Appendix C.6) compared to the down-hole gamma readings for other sampled borings from which

samples exhibited similar thorium-232 concentrations. During planning for the second phase of Site 1
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sampling, it was determined, in consultation with RASO, that soil samples should also be collected from
locations S01SB020 and S01SB021 for analysis of NORM parameters. The NORM analyses were
performed to examine the possibility that a radioactive material other than thorium-232 may have caused
the elevated gamma reading in the boreholes. Those samples were analyzed for the following NORM

parameters:

e actinium-228

e bismuth-212 and -214
e lead-212 and -214

e potassium-40

e radium-226

e thallium-208

e thorium-234

2.2 LABORATORY ANALYSIS

The soil samples were subjected to analysis for thorium-232 by a fixed-base laboratory using alpha
spectroscopy. The three samples (S01SB0140201, S01SB0200201, and S01SB0210201) analyzed for
the NORM parameters listed in Section 2.1.2 were analyzed in a fixed-base laboratory using gamma

spectroscopy. The analytical results are included in Appendix D.

2.3 INVESTIGATION-DERIVED WASTE HANDLING

The investigation-derived waste (IDW) produced during the SSP investigation included borehole cuttings,
disposable sampling equipment, personnel protective equipment (PPE), and miscellaneous trash. Soil
boring cuttings were used to backfill the open boreholes after soil samples were collected. The remaining
materials were screened in the field as described in the Site 1 Work Plan, determined to be non-

radioactive, and disposed as trash.

2.4 SURVEYING

The horizontal coordinates of each sampled location were determined by field sampling personnel using a
global positioning device. Coordinates were determined based on the Maryland State Plane Coordinate
system [North American Datum (NAD) 1983]. No elevations were determined because they were not
critical to the objectives of the SSP investigation. The horizontal coordinates of sample locations at Site 1

and the reference area are included in Appendix F.
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3.0 DATA EVALUATION

3.1 GENERAL EVALUATION CRITERIA

As required by the Site 1 SSP Investigation Work Plan (TtNUS, 2005), the fixed-base-laboratory
analytical results for the Site 1 investigation are evaluated in this SSP Report to determine what action, if
any, may be appropriate for Site 1. The presence or absence of residual contamination at Site 1 is to be
determined by comparing Site 1 analytical results to reference area analytical results using the Wilcoxon
Rank Sum (WRS) test as required by the Multi-Agency Radiation Survey and Site Investigation Manual
(MARSSIM) Section 8.4.1 (EPA et al., 2000). As expressed in the Work Plan, decision rules for the Site 1

Investigation were as follows:

o If the result of the WRS test indicates that the Site 1 thorium-232 concentration does not exceed the
sum of the reference area thorium-232 concentration plus 1 pCi/g, Site 1 will be recommended for no
action.

o |If the result of the WRS test indicates that the Site 1 thorium-232 concentration exceeds the sum of
the reference area thorium-232 concentration plus 1 pCi/g, Site 1 will be subjected to further

evaluation.

Subsurface soil locations with elevated activity and ground surface radiation measurements were also

evaluated.

3.2 DATA VALIDATION

All samples were subjected to data validation. The data validation consisted of a review of the data
completeness, holding times, laboratory method/preparation blanks, laboratory duplicate results, field
duplicate results, laboratory control sample results, and detection limits. Appendix D contains the

analytical data for all samples. The analytical data validation memoranda are provided in Appendix E.

3.3 REFERENCE AREA DATABASE

As described in Section 2.1.1, 27 soil samples were collected from the reference area locations shown on
Figure 2-1 along with thorium-232 analytical results. The results are provided in Table 3-1. The
reference area was located within NSF-IH in an open field as free as possible from known sources of
radioactive contamination and sufficiently unobstructed to allow the sampled area to mimic the size and

shape of Site 1 as configured during the 2005 field investigation. Section 2.1.1 describes the sampling
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techniques employed. The data are presented in Appendix D. No facility-wide radiological database was

available for this investigation.

A review of 2001 sampling results from an area adjacent to Building 900 indicates that a background
concentration of approximately 0.57 pCi/g for thorium-232 may be appropriate. In addition, many of the
thorium-232 concentrations and associated borehole radiation measurements at Site 1 indicate a
background concentration of approximately 0.58 pCi/g. In contrast, an examination of the thorium-232
concentrations and associated borehole radiation measurements in the reference area sampled in 2005
indicates an average concentration of approximately 1 pCi/g. Based on this information, RASO
recommended that any future remediation and surveys establish a reference area that is radiologically
similar to the Site 1 area (RASO, 2008).

3.4 WILCOXON RANK SUM TEST

In accordance with the MARSSIM, Section 8.4.1, the Site 1 data set and the reference area data set were
compared using the WRS test. Application of the WRS test to the Site 1 data required the development
of a derived concentration guideline level (DCGL), which is defined in the MARSSIM (EPA, et al., 2000)
as “A derived, radionuclide-specific activity concentration within a survey unit corresponding to the
release criterion.” MARSSIM also describes DCGLs as “...average levels of radiation or radioactivity

above appropriate background levels.”

Based on computer model runs by the Navy’s RASO during planning for this investigation using
Residential Radioactivity (RESRAD) computer software (Yu, et al., 2001) and a conservative residential
farmer risk scenario [Section 2.3.3 of the Site 1 SSP Work Plan (TtNUS, 2005)], a thorium-232
concentration of 1 pCi/g above background was determined to be a suitable preliminary DCGL.
Therefore, 1 pCi/lg was added to each of the analytical results in the reference area data set prior to
initiating the WRS test. The adjustment of the reference area data and the WRS calculation are
presented in Appendix G.

As noted in the MARSSIM, the hypotheses tested by the WRS test is as follows:

Null Hypothesis
Ho: The median concentration in the survey unit exceeds that in the reference area by more that

the DCGLy. [Note: “The DCGLy, based on pathway modeling, is the uniform residual
radioactivity concentration level within a survey unit that corresponds to the release criterion.”
(EPA, et al., 2000).]

Versus
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Alternative Hypothesis

H,: The median concentration in the survey unit exceeds that in the reference area by less than
the DCGLy.

The null hypothesis is assumed to be true unless the statistical test indicates that it should be rejected in
favor of the alternative hypothesis. The result of the hypotheses test determines whether or not the

survey unit as a whole is deemed to meet the release criterion (EPA, et al., 2000).

As demonstrated in Appendix G, application of the WRS test to the Site 1 and reference area data
resulted in the rejection of the null hypothesis. There is some uncertainty in this statistical analysis
because the reference area and site area are not radiologically similar. As discussed in Section 3.3, the
background concentration of thorium-232 in the reference area (approximately 1 pCi/g) is greater than
that at Site 1 (approximately 0.58 pCi/g). Also, the difference between the average thorium-232
concentrations at Site 1 (2.37 pCi/g) and at the reference area (1.15 pCi/g) is greater than the preliminary
DCGL (1 pCi/g) (see Table 3-1). According to MARSSIM guidance, this indicates that the preliminary
release criterion (1 pCi/g) is not met. Regardless of this statistical analysis and associated uncertainties,

it was necessary to evaluate sample locations with elevated thorium-232 concentrations (hot spots).

3.5 EVALUATION OF AREAS OF ELEVATED ACTIVITY

In addition to the WRS test, MARSSIM guidance states that areas of elevated activity need to be
evaluated. For purposes of this SSP, areas of elevated activity are individual sample locations where
thorium-232 concentrations are greater than the DCGL, determined as described in Section 3.5.1, or that
have elevated borehole gamma field measurements. Thorium-232 concentrations detected in Site 1
samples are provided in Table 3-1.

351 Derived Concentration Guideline Level Determination

It was necessary to develop a DCGL to evaluate areas of elevated activity. The RESRAD computer
software was used in conjunction with a residential gardener exposure scenario that considered residents
who did not raise their own meat, milk, or aquatic food on the property but are exposed to radiation via
external gamma radiation, inhalation, plant ingestion, drinking water, and soil ingestion. All of these
factors were included in the more conservative human health exposure scenario applied for previous
RESRAD modeling runs resulting in the 1 pCi/g preliminary DCGL used for the WRS test described in
Section 3.4.
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Several model runs were made using assumed DCGLs from 1 to 4 pCi/g for thorium-232 in soil to
determine the resulting cancer risk levels. The goal was to develop a DCGL that corresponded to a
cancer risk within the EPA acceptable risk range of 1E-04 to 1E-06. The maximum DCGL that results in a
cancer risk less than 1E-04 is 3 pCi/g. The cancer risk levels and corresponding radiation dose rates
resulting from the RESRAD modeling are shown in Table 3-2. RESRAD modeling run outputs are
provided in Appendix H.

3.5.2 Evaluation of Data Points

The evaluation of individual data points is presented in Table 3-3. The table is arranged as follows:

Column 1 lists the identifying sample number for each sample collected from Site 1.

e Columns 2, 5, and 8 indicate the down-hole gamma readings at each of the three vertical intervals in
each borehole. During the 2005 field investigation, single readings were taken from the mid-point of
each interval. During the 2007 field investigation, the readings were taken at the top and bottom of
each interval, thus two readings are shown for each borehole interval in the table for the 2007 field

investigation.

e An"S"in columns 3, 6, and 9 indicates that the soil sample from that borehole interval was shipped to

the fixed-base laboratory for analysis of thorium-232.

e An "H" in columns 4, 7, and 10 indicates the interval in each borehole that exhibited the highest

down-hole gamma reading.

e Column 11 indicates the thorium-232 concentration detected in the sample shipped to the fixed-base

laboratory.

e Columns 12, 13, 15, and 16 indicate a yes (Y) or no (N) response to the question in the column

heading.

e Column 14 considers the fact that the precision of the readings from the field instrument used for
collecting the down-hole gamma readings could vary. To be conservative, a precision of 10 percent
was selected arbitrarily. For cases where the sample shipped to the fixed-base laboratory was not
from the borehole interval exhibiting the highest gamma reading, the gamma reading associated with
the shipped sample was increased by 10 percent and entered into this column for comparison to the

actual highest down-hole gamma reading. If the gamma reading in column 14 is greater than the
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reading for the borehole interval with the actual highest reading, the reading associated with the
shipped sample was deemed acceptable for the purpose of determining which sample was shipped to
the laboratory. In that event, the thorium-232 concentration detected by the laboratory in the shipped
sample was deemed acceptable for evaluating the need for removing contaminated soil (e.g., location
S01SB007). When the column 14 value is less than the reading for the borehole interval with the
actual highest reading, the thorium-232 concentration detected in the shipped sample was not applied
in a critical manner to the decision that the location is or is not a candidate for remediation. Three
exceptions occurred when the two values were considered so close to each other as to be essentially
equal. Those are S01SBO006 (0.05 kcpm difference), S01SB016 (0.02 kcpm difference), and
S01SB018 (0.02 kepm difference).

e Column 17 lists the rationale leading to the determination in column 16 that the soil sample analytical

data and/or the borehole gamma readings indicate a need to remove contaminated soil.

The rationale in Table 3-3, column 17 repeatedly includes one or more of the following three points of

comparison:

e The “+10%” figure refers to the consideration of field instrument precision as described above for
Table 3-3, column 14.

e The 3 pCilg value refers to the DCGL developed using the RESRAD model as described in
Section 3.5.1.

e The 3 kepm value was developed as described below.

Section 2.1.1 identified a deviation from the work plan (TtNUS, 2005) that occurred during the 2005 Site 1
sampling. As a result of the deviation, 15 of the Site 1 soil samples shipped to the fixed-base laboratory
were not from the down-hole boring interval exhibiting the highest gamma screening level. For Site 1
data from the 2005 field investigation, Table 3-3 shows (using the “S” and “H” entries in the table) the
shipped samples that did or did not correspond to the interval with the highest gamma reading. For one
(S01SB0140201) of the 15 affected soil samples, although the soil shipped to the laboratory was taken
from the down-hole interval exhibiting the second highest gamma reading, the thorium-232 concentration
was high enough at 16.5 pCi/g in the sample from the 18 to 24 inches interval to indicate a need for

remediating that location.

For the remaining 14 locations, an attempt was made to determine a correlation that would allow

reasonable conclusions to be drawn regarding the need to excavate contaminated soil based on the field
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gamma readings. Table 3-4 shows the 2005 Site 1 data sorted in the order of increasing down-hole field
gamma readings. A visual check of the arrayed data shows that the thorium-232 concentrations in the
soil samples were consistently less than 1 pCi/g (more accurately, 0.68 pCi/g) for field gamma readings
less than 3.26 kcpm in the corresponding down-hole boring interval. In the interest of conservativeness,
a field gamma reading of 3 kcpm was applied in Table 3-3 as a limit below which thorium-232
concentrations in soil were very likely to be less than the 3 pCi/g DCGL previously determined in Section
3.5.1. Two sampling locations (S01SB020 and S01SB021) were determined to be candidates for

excavation and removal solely on the basis of the 3 kcpm criterion.

All the remaining 13 sampling locations (S01SB001, S01SB002, S01SB006, S01SB007, S01SB010,
S01SB015, S01SB016, S01SB017, S01SB018, S01SB019, S01SB023, S01SB026, and S01SB027)
were determined not to be candidates for remediation. The 3 kcpm criterion was the primary reason for
this determination at two of these locations (S01SB0001 and S01SB019). The remaining 11 locations
have additional rationale to support the determination that the sampling locations are not candidates for
remediation.

The 3 kcpm criterion was not a consideration for the evaluation of 2007 Site 1 data in Table 3-3.

3.6 NORM DATA EVALUATION

The NORM data mentioned in Section 2.1.2 were evaluated to determine if radioactive isotopes other
than thorium-232 might be the cause of elevated down-hole gamma readings observed at locations
S01SB014, S01SB020, and S01SB021.

Samples from S01SB020 and S01SB021 collected in 2005 exhibited relatively low concentrations (less
than 1 pCi/g) of thorium-232 when analyzed using alpha spectroscopy; however, the down-hole gamma
measurements were relatively high (greater than 10 kcpm). Additional samples from these locations were
collected in 2007 and analyzed for NORM parameters using gamma spectroscopy. The gamma
spectroscopy results (Table D-2 in Appendix D) provide evidence of thorium-232 even though the alpha
spectroscopy results for thorium-232 (Table D-1 in Appendix D) were less than those from the reference
area. The samples collected in 2007 contained significant concentrations of thorium-232 daughter
radionuclides. The likely cause is the difference in sample sizes for alpha and gamma spectroscopy and
sample heterogeneity. The amount of sample used in alpha spectroscopy is a small portion of the
borehole sample received at the laboratory, and the results can be subject to variation if the thorium is not
evenly distributed throughout the sample. Much more of the borehole sample received at the laboratory
is used for gamma spectroscopy. Therefore, it can be assumed that the elevated down-hole gamma
measurements at locations S01SB020 and S01SB020 can be attributed to thorium-232.

120703/P 3-6 CTO5



Sample S01SB0140101 (collected in 2005) was also analyzed for NORM isotopes in addition to
thorium-232. The NORM isotope concentrations were similar to those for the samples collected in 2007.
The thorium-232 concentration in the 2005 sample was elevated (16.5 pCi/g), and the sample also
contained elevated levels of radium-224 and radium-228, which is characteristic of the thorium decay
chain. Therefore, it can be assumed that the elevated down-hole gamma readings at location S01SB014
can be attributed to thorium-232.

3.7 EVALUATION OF SURFACE RADIATION LEVELS

Historical information indicated that, based on previous removal actions, there should be no thorium on
the ground surface at Site 1. During borehole sampling, ground surface radiation readings at the
reference area and Site 1 were measured using a 2-inch-diameter by 2-inch-long sodium iodide (Nal)
detector to verify this information. At the reference area, surface readings ranged from 7,752 to
8,515 cpm with an average of 8,113 cpm. At Site 1, surface readings ranged from 5,418 to 8,096 cpm
with an average of 6,222 cpm. The surface radiation levels at the reference area were greater than those
from Site 1, indicating that there is not likely any residual thorium above natural background levels on the
surface at Site 1. Surface screening results are included in Appendix A (Enclosures 3 and 4),
Appendix C.5, and Appendix C.6.

3.8 CONCLUSIONS

Column 16 in Table 3-3 summarized the results of the Site 1 data evaluation by indicating with “Y” and
“N" entries if sampled locations were determined to be candidates for excavation and removal (or land
use controls). Nine sampling locations shown on Figure 3-1 (S01SB011, S01SB014, S01SB020,
S01SB021, S01SB023, S01SB031, S01SB032, S01SB039, and S01SB040) were determined to be
candidates for soil excavation and removal. Of these, seven locations (S01SB011, S01SB014,
S01SB023, S01SB031, S01SB032, S01SB039, and S01SB040) had soil concentrations of thorium-232
greater than 3 pCi/g. Two locations (S01SB020 and S01SB021) had thorium-232 concentrations less
than 3 pCi/g; however, the down-hole gamma readings were greater than 3 kcpm. In addition, the

analytical data for the NORM parameters provide evidence of thorium-232.

There are two areas of thorium-232 contamination at Site 1. The first area is defined by sample locations
S01SB039 and S01SB40 in the northern portion of the site (see Figure 3-1). The estimated area of
contamination is 300 square feet, and the depth of contamination is 30 inches (2.5 feet). The estimated
volume of soail in this area is 28 cubic yards. The second area is defined by the remaining sample
locations in the central portion of the site (see Figure 3-1). The estimated area of contamination is
775 square feet, and the average depth of contamination is 30 inches (2.5 feet). The estimated volume of

soil in this area is 72 cubic yards.
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The contaminated soil could be removed for off-site disposal. Based on the site history and surface
radiation measurements, the upper 18 inches of soil may not be contaminated. If this soil is removed,
screened for radiation, and found to be uncontaminated, it could be stockpiled for use as backfill. This
would reduce the volume of soil for off-site disposal by more than 50 percent. Another option would be to
implement land use controls to prevent future residential use.

There is some uncertainty with the WRS test results because the reference area and site area seem to
have different background concentrations of thorium-232. Based on this information, RASO
recommended that any future remediation and surveys establish a reference area that is radiologically
similar to the Site 1 area.
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TABLE 3-1

SITE 1 AND REFERENCE AREA DATA COMPARISON
SITE 1 - THORIUM SPILL
NSF-IH, INDIAN HEAD, MARYLAND

Reference Area Sample Thorium - 232 . . Thorium - 232
. Concentration Site 1 Sample Location Concentration
Location . .
(pCi/g) (pCi/g)
R01SB001 1.17 S01SB001 0.52
R01SB002 1.17 S01SB002 0.62
R01SB003 0.99 S01SB003 0.64
R01SB004 1.14 S01SB004 0.57
R01SB005 1.25 S01SB005 0.59
R01SB006 1.02 S01SB006 0.60
R01SB007 1.08 S01SB007 0.50
R01SB008 1.25 S01SB008 0.66
R01SB009 0.99 S01SB009 0.60
R01SB010 1.06 S01SB010 0.58
R01SB011 1.02 S01SB011 4.57
R01SB012 1.23 S01SB012 0.60
R01SB013 0.94 S01SB013 0.68
R01SB014 1.24 S01SB014 16.50
R01SB015 1.24 S01SB015 0.53
R01SB016 1.10 S01SB016 0.47
R01SB017 1.28 S01SB017 0.51
R01SB018 1.18 S01SB018 0.58
R01SB019 0.99 S01SB019 0.42
R01SB020 1.32 S01SB020 0.64
R01SB021 1.23 S01SB021 0.66
R01SB022 1.18 S01SB022 0.58
R01SB023 1.28 S01SB023 14.30
R01SB024 1.05 S01SB024 0.62
R01SB025 1.14 S01SB025 0.62
R01SB026 1.28 S01SB026 0.52
R01SB027 1.30 S01SB027 0.52
Average 1.15 S01SB028 0.42
S01SB029 0.70
S01SB030 0.68
S01SB031 3.53
S01SB032 28.40
S01SB033 1.79
S01SB034 0.61
S01SB035 0.66
S01SB036 0.96
S01SB037 1.06
S01SB038 0.68
S01SB039 3.67
S01SB040 4.24
S01SB041 0.72
Average 2.37

pCi/g - Picocuries per gram.




TABLE 3-2

RESRAD MODELING RESULTS

SITE 1 - THORIUM SPILL

NSF-IH, INDIAN HEAD, MARYLAND

Cancer Risk

Duration Thorium-232 Concentration in Soil (pCi/g)
(years) 1 2 3 4
0 2.59E-05 5.18E-05 7.77E-05 1.04E-04
1 2.69E-05 5.39E-05 8.08E-05 1.08E-04
3 2.87E-05 5.74E-05 8.61E-05 1.15E-04
10 3.17E-05 6.33E-05 9.50E-05 1.27E-04
30 2.97E-05 5.93E-05 8.90E-05 1.19E-04
100 1.17E-05 2.34E-05 3.50E-05 4.67E-05
Radiation Dose (mrem/yr)
Duration Thorium-232 Concentration in Soil (pCi/g)
(years) 1 2 3 4
0 0.10 0.21 0.31 0.42
1 0.23 0.47 0.70 0.94
3 0.52 1.03 1.55 2.07
10 1.21 2.47 3.64 4.85
23.05 1.49 2.98 4.47 5.96
30 1.46 2.97 4.39 5.85
100 0.73 1.47 2.20 2.94

mrem/yr - Millirems per year
pCi/g - Picocuries per gram.
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DATA EVALUATION
SITE 1 - THORIUM SPILL
NSF-IH, INDIAN HEAD, MARYLAND
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FIRST ROUND DATA (2005)
S01SB0010201 223 H 108 S 193 0.52 N N 218 N N Fleld. gamma reading frqm the interval \{\nth the highest-reading was < 3 kcpm
Thorium-232 concentration was < 3 pCil/g
Thorium-232 concentration was < 3 pCi/g
S01580020201 4.86 H 4.01 3.63 S 0.62 N N 3.99 Y N Field gamma readings were only twice many other readings that reflect thorium-232 concentrations of ~0.5 pCi/g
S01SB0030201 210 s|H 163 154 0.64 v N N N Sample from the mterva! with the hlghes_t field reading was shipped to the laboratory
Thorium-232 concentration was < 3 pCi/g
S01SB0040201 296 s|H 169 152 057 v N N N Sample from the mterva! with the hlghes_t field reading was shipped to the laboratory
Thorium-232 concentration was < 3 pCilg
SO01SB0050201 323 s|H 231 213 059 v N v N Sample from the mterva! with the hlghes_t field reading was shipped to the laboratory
Thorium-232 concentration was < 3 pCi/g
Field gamma reading for the shipped sample was very nearly within +10% of highest-reading borehole interval
S01SB0060201 2.26 H 2.01 S 1.82 0.60 N N 221 N N Thorium-232 concentration was < 3 pCi/g in the analyzed (shipped) sample
Field gamma reading from the interval with the highest reading was < 3 kcpm
Field gamma reading for the shipped sample was within +10% of highest-reading borehole interval
S01SB0070201 1.55 S 1.57 H 1.52 0.50 N N 1.70 N N Thorium-232 concentration was < 3 pCi/g in the analyzed (shipped) sample
Field gamma reading from the interval with the highest reading was < 3 kcpm
S01SB0080201 184 s|H 167 1.79 0.66 v N N N Sample from the mterva! with the hlghes_t field reading was shipped to the laboratory
Thorium-232 concentration was < 3 pCi/g
S01SB0090201 202 H 1.96 S 184 0.60 N N 216 N Field gamma reading for the shipped sample was within +10% of highest-reading borehole interval
’ ’ ' ’ ’ For the sample, the field gamma reading from the interval with the highest reading was < 3 kcpm
N For the duplicate, the sample from the interval with the highest field reading was shipped to the laboratory
S01SB0090201DUP 195 195 slu 1.79 059 v N N Fleld. gamma readings fgr thg shipped |nterval for both the sample and the dupllcatt'e were nearly identical
Thorium-232 concentrations in the duplicate and the analyzed sample were < 3 pCi/g.
Thorium-232 concentration was < 3 pCi/g
S01SB0100201 3.42 H 269 S 1.98 0.58 N N 2.9 Y N Field gamma readings were only twice many other readings that reflect thorium-232 concentrations of ~0/5 pCi/g
EXCAVATE TO 36 INCHES BGS
SO01SB0110201 36.80 s | n 25.00 4.50 457 v v v v Sample from the |nterva! with the hlghegt field reading was shipped to the laboratory
Thorium-232 concentration was > 3 pCi/g
Field gamma readings were > 3 kcpm to 36 inches bgs.
SO01SB0120201 208 sl n 108 182 0.60 v N N N Sample from the |nterva! with the hlghegt field reading was shipped to the laboratory
Thorium-232 concentration was < 3 pCi/g
S01SB0130201 3.26 s|H 232 1.92 068 v N v N Sample from the mterva! with the hlghes_t field reading was shipped to the laboratory
Thorium-232 concentration was < 3 pCi/g
EXCAVATE TO 36 INCHES BGS
S01SB0140201 541.00 S 747.00 H 10.40 165 N v 595.10 v v Sample from the interval with the highest field reading was shipped to the laboratory

Thorium-232 concentration was > 3 pCi/g
Lowest field gamma reading was > 3 kcpm
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o ~ o = Was the Does the field Is the
g’ vg :% @,g) g’ vg -2 g’ Vg 5|2 sample from Does the Field gamma reading sample
B2 el ] § 2 _ 2 =] 82 _ a s Thorium-232 the boring detected Gamma |from the boring locati
c8% |28l 8% |2l 8% 2] o interval with | thorium-232 |Reading for| interval with °3?‘d'°t” ?
sample Number® | €2 5 |G| 30 225 2|3 225 |23 |shipped sample| e highest | concentration | Shipped | the highest o emvation. CONCLUSION AND RATIONALE
Ige |2zl s | 2l T o 2 2 CiG)® field gamma exceed Sample | field gamma and
N el 2] < @ Elsl 2 Els (pCI/G) reading sent to 3 pCilg? +10%®  [reading exceed|  © .
2 b a2 8 by O | F 8 S O | F the laboratory? (Y/IN) (kcpm) 3 kepm? '
b T Q ™ @ (Y/IN)
(Y/N) (Y/N)
Field gamma reading for the shipped sample was within +10% of high-reading borehole interval
S01SB0150201 2.83 S 2.84 H 2.11 0.53 N N 3.11 N N Thorium-232 concentration was < 3 pCi/g in the analyzed (shipped) sample
Feld gamma reading from the interval with the highest reading was < 3 kcpm
Field gamma reading for the shipped sample was very nearly within +10% of the highest-reading borehole interval
S01SB0160201 1.70 S 1.70 1.89 H 0.47 N N 1.87 N N Thorium-232 concentration was < 3 pCi/g in the analyzed (shipped) sample
Field gamma reading from the highest-reading interval was < 3 kcpm
Field gamma reading for the shipped sample was within +10% of highest-reading borehole interval
S01SB0170201 1.63 S 1.66 H 1.56 0.51 N N 1.79 N N Thorium-232 concentration was < 3 pCi/g in the analyzed (shipped) sample
ield gamma reading from the interval with the highest reading was < 3 kcpm
Field gamma reading for the shipped sample is very nearly within +10% of highest-reading borehole interval
S01SB0180201 2.02 H 1.82 S 1.76 0.58 N N 2.00 N N Thorium-232 concentration was < 3 pCi/g in the analyzed (shipped) sample
Field gamma reading from the interval with the highest reading was < 3 kcpm
S01SB0190201 220 H 176 S 179 0.42 N N 194 N N Fleld. gamma reading frqm the interval \{\nth the highest readln.g was < 3 kepm
Thorium-232 concentration was < 3 pCi/g in the analyzed (shipped) sample
EXCAVATE TO 30 INCHES BGS
S01SB0200201 13.10 H 4.06 2.43 S 0.64 N N 2.67 Y Y Field gamma reading for the two intervals with the highest readings were both > 3 kcpm
NORM analytical results (Section 3.6 and Appendix D) provide evidence of thorium-232
EXCAVATE TO 24 INCHES BGS
S01SB0210201 14.40 sl n 3.42 197 0.66 v N v v Sample from the interal y\nth the hlghest'fleld reading was shipped to the laboratory
Thorium-232 concentration was < 3 pCi/g
NORM analytical results (Section 3.6 and Appendix D) provide evidence of thorium-232
S01SB0220201 3.89 s|H 356 240 058 v N v N Sample from the mterva! with the hlghe§t field reading was shipped to the laboratory
Thorium-232 concentration was < 3 pCi/g
S01SB0230201 5.67 H 3.52 s 2.47 14.30 N Y 3.87 Y EXCAVATETO 30 INCHESBGS ,
Y Thorium-232 concentration was > 3 pCi/g in the shipped sample
S01SB0230201DUP 24.40 H 5.62 S 2.32 0.99 N N 6.18 Y Field gamma reading for the interval with the highest reading was > 3 kcpm
S01SB0240201 232 sl n 295 214 0.62 v N N N Sample from the |nterva! with the h|ghe§t field reading was shipped to the laboratory
Thorium-232 concentration was < 3 pCi/g
S015SB0250201 3.85 2.47 2.30 0.62 Sample from the interval with the highest field reading was shipped to the laboratory
S01SB0250201DUP 2.67 2.60 2.32 0.62 Y N Thorium-232 concentration was < 3 pCi/g
Field gamma reading for the shipped sample is within +10% of highest-reading borehole interval
S01SB0260201 2.42 H 221 S 2.10 0.52 N N 2.43 N N Thorium-232 concentration was < 3 pCi/g in the analyzed (shipped) sample
Field gamma reading from the interval with the highest reading was < 3 kcpm
Field gamma reading for interval with highest field reading and interval for shipped sample essentially equal
S01SB0270201 1.58 S 1.59 H 1.56 0.52 Y N 1.74 N N Thorium-232 concentration in the shipped sample was < 3 pCi/g

Field gamma reading for the interval with the highest reading was < 3 kcpm
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o ~ o = Was the Does the field Is the
E’ vg g | E’ vg - |2 E’ vg - | 2 sample from Does the Field [gamma reading |
R0 E R R g H IR 2 1 thorium-232 the boring detected Gamma |from the boring | SaT.p N
gge ||| &8 [2|8] &8z |28 o interval with | thorium-232 [Reading for| interval with °ffd'°t” ?
samplenumber® | 2 S E |G|lol 25 E D3] 25 E U4 Shipped Sample| hehighest | concentration | Shipped | the highest C::c;v:\t?or?r CONCLUSION AND RATIONALE
T | 2lzl g (2|g| g% (2|8 @ | field gamma exceed sample | field gamma p
€% el el £ 3 Els] €9 EIE| 9@ reading sentto| 3 pCifg? +10%® |reading exceed| | *
8 é 3 % g i w | £ 2 é 0| E the Iabor%t)ory? (YIN) (kcpm) 3 kecpm? ) ?
(Y/N) (Y/N)
SECOND ROUND DATA (2007)
- Field gamma reading for the shipped sample was within +10% of highest-reading borehole interval
(8)
S01SB0280302 9085 H 8585 851085 S 042 N N 9:35 N/A N - Thorium-232 concentration was < 3 pCi/g in the analyzed (shipped) sample
S01SB0290202 1210125 12510125 S | H| 1251011 0.70 Y N N/A N ) ?ﬁgﬂ;ﬁzog’g g:;'C’;tﬁ{:’ai:(;’:]'tvr;iih?"g;‘g;;f'e'd reading was shipped to the laboratory
S01SB0300302 12.7t012.9 12.9t0 12.9 129t0129| s | H 0.68 Y N N/A N : iﬁmﬁf;og"z‘ gl)i'C”etr‘:’t’:’ai:c‘)’;’]'tvr\'latlze<h3"g’:‘g;;f'e'd reading was shipped to the laboratory
- EXCAVATE TO 24 INCHES BGS
S01SB0310102 84 to 43 S|H 43to 19 19to 14 3.53 Y N N/A Y - Sample from the interval with the highest field reading was shipped to the laboratory
- Thorium-232 concentration was > 3 pCi/g
- EXCAVATE TO 30 INCHES BGS
S01SB0320202 36 to 100 100to49 [ S| H 49to0 21 28.40 Y Y N/A Y - Sample from the interval with the highest field reading interval was shipped to the laboratory
- Thorium-232 concentration was > 3 pCi/g in the analyzed (shipped) sample
S01SB0330102 338t024 [ S| H|] 24to15 15to 15 1.79 Y N N/A N -Srﬁgﬁjzzog g:;g:ﬁ{:/ai::qltvtz,;ze<h;g;g;;ﬁeld reading was shipped to the laofatory
S01SB0340102 20t0135 | s | H| 1351088 8.8107.6 0.61 Y N N/A N : iﬁmﬁf;og"z‘ gl)i'C”etr‘:’t’:’ai:c‘)’;’]'tvr\'latlze<h3"g’:‘g;;f'e'd reading was shipped to the laboratory
S01SB0350102 1351012 | s | H| 1210115 11510 10 0.66 Y N N/A N ) ?ﬁgﬂ;ﬁg’; g:;'C’;tﬁ{:’ai:(;’:]'ta;Zih?"g;‘g;;f'e'd reading was shipped to the laboratory
S01SB0360102 16t0144 | S | H|144t01258 12.81012.2 0.96 Y N N/A N : iﬁmﬁf’zog"z‘ gl)i'C”etr‘:’t’:’ai:c‘)’;’]'tvr\'latlze<h3"g’:‘g;;f'e'd reading was shipped to the laboratory
S01SB0370102 226t013 [ S| H]J 13t09.3 9.3t08.7 1.06 Y N N/A N -Srﬁgﬁjzzog g:;g:ﬁ{:/ai::qltvtz,;ze<h;g;g;;ﬁeld reading was shippedto the laofatory
S01SB0370102DUP | 333t0145| s | H | 1451097 9.7t09.2 0.66 Y N N/A : iﬁmﬁf’zog"z‘ gl)i'C”etr‘:’t’:’ai:c‘)’;’]'tvr\'latlze<h3"g’:‘g;;f'e'd reading was shipped to the laboratory
N - - - - - -
S01SB0380202 | 12.6 10 13.5 13510133 S | H |133t0124 0.68 Y N N/A ) ?ﬁgﬂ;ﬁzog"; g:;'C’;tﬁ{:’ai:(;’:]'ta;zej?"g;‘g;;f'e'd reading was shipped to the laboratory
- EXCAVATE TO 30 INCHES BGS
S01SB0390102 17.2t023 | S 23to 19 H 19to 12.6 1.56 N N 22.11 N/A
° ° ° - Average field gamma reading for the interval with the highest field reading was 21 kcpm.
Y - Average field gamma reading for the shipped-sample interval was 20.1 kcpm
S01SB0390102DUP 19 to 21 s|ul 2110155 15.5 t0 13.5 367 v N N/A - Thorlum-232 concentratloq was > 3.pC|/g in the analyzeq (§h|pped) field du.pllcate sample . .
- Average field gamma reading for shipped sample was within +10% of the highest average field gamma reading
- EXCAVATE TO 30 INCHES BGS
S01SB0400202 22.810 46 46 to 59 S| HJ 59to023.3 4.24 Y Y N/A Y - Sample from the interval with the highest field reading was shipped to the laboratory
- Thorium-232 concentration was > 3 pCi/g
S01SB0410102 1210144 | s |l ul 1441012 1210 11.8 0.72 v N N/A N - Sample from the interval with the highest field reading was shipped to the laboratory

- Thorium-232 concentration was < 3 pCi/g

(1) Sample number for the sample shipped to the analytical laboratory.
(2) Bgs = Below ground surface.
(3) kepm = Kilocounts per minute.

(4) "S"indicates that the sample shipped to the laboratory was collected from this borehole interval.
(5) "H" indicates that the highest field gamma reading in kcpm occurred in this borehole interval.

(6) pCilg = Picocuries per gram.
(7) YIN =Yes or no.

(8) N/A = Criterion not applicable to second (2007) sampling round.

(9) Values are provided only for the sampled locations where the sample shipped to the laboratory
did not correspond to the highest reading (kcpm) detected in the field. 10% corresponds
to the + 10 % precision of the field instrumentation.




TABLE 3-4

GAMMA READINGS AND THORIUM-232 CONCENTRATIONS

SITE 1 - THORIUM SPILL
NSF-IH, INDIAN HEAD, MARYLAND

DOWN-HOLE FIELD GAMMA
READING THORIUM-232
SAMPLE NUMBER® | FOR SAMPLED BOREHOLE CONCENTRATION
INTERVAL (pCi/G)®
(kepm)®?
FIRST ROUND DATA (2005)
S01SB0070201 1.55 0.50
S01SB0270201 1.58 0.52
S01SB0170201 1.63 0.51
S01SB0160201 1.70 0.47
S01SB0190201 1.76 0.42
S01SB0180201 1.82 0.58
S01SB0080201 1.84 0.66
S01SB0090201DUP 1.95 0.59
S01SB0090201 1.96 0.60
S01SB0010201 1.98 0.52
S01SB0060201 2.01 0.60
S01SB0120201 2.08 0.60
S01SB0030201 2.10 0.64
S01SB0260201 2.21 0.52
S01SB0040201 2.26 0.57
S01SB0240201 2.32 0.62
S01SB0200201 2.43 0.64
S01SB0250201DUP 2.67 0.62
S01SB0100201 2.69 0.58
S01SB0150201 2.83 0.53
S01SB0050201 3.23 0.59
S01SB0130201 3.26 0.68
S01SB0230201 3.52 14.30
S01SB0020201 3.63 0.62
S01SB0250201 3.85 0.62
S01SB0220201 3.89 0.58
S01SB0230201DUP 5.62 0.99
S01SB0210201 14.40 0.66
S01SB0110201 36.80 4.57
S01SB0140201 541.00 16.5

(1) Sample number for the sample shipped to the analytical laboratory.
(2) kcpm = kilocounts per minute
(3) pCilg = picocuries per gram
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APPENDIX A

TECHNICAL MEMORANDUM DATED MARCH 10, 2006:
SITE SCREENING PROCESS (SSP) INVESTIGATION, SITE 1 — THORIUM SPILL
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Date: March 10, 2006

TECHNICAL MEMORANDUM

To: Jeff Morris, NAVFAC - Washington
Joseph Rail, P.E., NAVFAC - Washington
Shawn Jorgensen, NDW-IH
Dennis Orenshaw, US EPA Region 3
Curtis DeTore, MDE

From: George J. Latulippe, P.E., Tetra Tech NUS, Inc.

Subject: Site Screening Process (SSP) Investigation
Site 1 — Thorium Spill
Naval Support Facility, Indian Head
Indian Head, Maryland

1.0 INTRODUCTION

This technical memorandum summarizes a Site Screening Process (SSP) investigation
conducted during November and December 2005 at Site 1 (Thorium Spill) located on the
Naval Support Facility, Indian Head (NSF-IH) in Indian Head, Maryland by Tetra Tech
NUS, Inc. (TtNUS) in response to Contract Task Order (CTO) 005 under the
Comprehensive Long-Term Environmental Action Navy (CLEAN) Contract Number
N62472-03-D-0057.

The purpose of the investigation was to determine whether operations at Site 1 have
resulted in the release of thorium at concentrations of potential environmental concern.
The SSP was conducted in response to a requirement in the Federal Facility Agreement
(FFA) (EPA Region 3 and DoN, 2000a) for a site screening investigation (SSI) at Site 1.

The objective of the investigation was to collect sufficient data to provide the basis for a
determination that either: (1) an RI/FS, an FS, another investigation, and/or removal
action, as appropriate, is required by the area addressed by the SSP, or (2) the area
does not pose a threat or potential threat to public health, welfare, or the environment
and therefore the area should be removed from further study under the FFA. The

- general scope of the SSP investigation at Site 1 was agreed upon by the Indian head
Installation Restoration Team (IHIRT) through approval of the SSP Investlgatlon Work
Plan (TtNUS, 2005).

2.0 INVESTIGATION RATIONALE

The rationale for the sampling scheme employed for Site 1 is described in detail in the
Site 1 SSP Work Plan (TtNUS, 2005). The Work Plan described an investigation that
conformed to the Multi-Agency Radiation Survey and Site Investigation Manual
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(MARSSIM) (EPA, et al., 2000b) and was coordinated closely with the Navy’s
Radiological Affairs Support Office (RASO). The Work Plan defined an evaluation
process whereby the presence or absence of residual contamination at Site 1 is to be
determined by comparing the Site 1 analytical results to the reference area analytical
results by first adding 1 picoCurie per gram (pCi/g) to each result in the reference area
data set, then comparing the two data sets using the Wilcoxon Rank Sum (WRS) test.
The 1 pCi/g was determined by RASO to be appropriate incremental concentration by
which the site could not exceed the reference area.

The decision rules developed in the Work Plan for the Site 1 investigation are as follows:

+ [f the result of the WRS test indicates that the Site 1 thorium-232 concentration does
not exceed the sum of the reference area thorium-232 concentration plus 1 pCi/g,
Site 1 will be recommended for no action.

o [f the result of the WRS test indicates that the Site 1 thorium-232 concentration
exceeds the sum of the reference area thorium-232 concentration plus 1 pCi/g, Site
1 will be subjected to further evaluation.

In the event the investigation determines that further evaluation is appropriate for the
site, the form and extent of the evaluation is to be discussed within the Indian Head
Installation Restoration Team (IHIRT).

Based on statistical parameters defined in the Work Plan for a random sampling
scheme, it was determined that 27 samples needed to be collected from Site 1 in
‘addition to an equal quantity from the reference area, for a total of 54 samples.

3.0 FIELD INVESTIGATION

Field Activities were conducted between November 28, 2005, and December 2, 2005.
Twenty-seven samples were collected from the site area and 27 samples were collected
from a reference area. The Site 1 area and the reference area, along with the sampled
locations and the thorium-232 analytical results, are shown on Enclosure 1 (Figure 1)
and Enclosure 2 (Figure 2) respectively.

3.1 Sample Collection

The reference area samples were collected prior to collecting the Site 1 samples. At
each reference area sample location, a direct push drill rig was used to create a 3-inch-
diameter borehole down to approximately 36 inches below ground surface (bgs). A
macro-core sampling device lined with a disposable plastic sleeve was used to extract
the soil from the borehole at each sampling location. The disposable sleeve full of soil
was removed from the macro-core sampler and placed on a field work bench to be cut
open. The soil from the middle interval (24- to 30-inches bgs) in each reference area
borehole was removed from the disposable sleeve and packaged for shipment to the
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fixed-base laboratory for a determination of the thorium-232 concentration. A gamma
probe scintillator was lowered into each borehole to measure gross gamma radiation at
each of three intervals (18- to 24-inchs bgs, 24- to 30-inchs bgs, and 30- to 36-inchs
bgs). It was planned that if a comparison of the radiation level for the middle (24- to 30-
inchs bgs) interval with the radiation levels for the remaining two intervals indicated a
difference greater than 1,000 counts per minute (cpm), then the soil from the interval
indicating the greatest difference from the 24- to 30-inchs bgs interval would also be
shipped to the fixed-base laboratory. This situation did not occur at any of the reference
area sampling locations. Therefore only a single sample from each of the 27 reference
area sample location was shipped to the laboratory. Field readings from the reference
area sampling locations are included in Enclosure 3. The analytical results for the
reference area samples are shown on Enclosure 2.

Site 1 samples were collected using the same technique with the exception of the
following. At each Site 1 borehole, only the soil from the boring interval exhibiting the
highest radiation level was shipped to the fixed-base laboratory for analysis. If none of
the three sample intervals in a borehole exhibited an apparently high reading, one of the
three samples from that borehole was selected randomly for shipment to the fixed-base
laboratory. Field readings from the Site 1 sampling locations are included in Enclosure
4. The analytical results for the Site 1 samples are shown on Enclosure 1.

3.2 Quality Assurance/Quality Control

Radiological field detection instruments were calibrated by the equipmént supplier prior
to shipping the items to the field. Each item was additionally calibrated daily by TtINUS
personnel during the field investigation.

The field QC samples consisted of field duplicates. Each duplicate sample underwent
the same preservation, analysis, and reporting procedures as the respective
environmental sample. The duplicate samples were collected at a rate of one per ten or
fewer environmental samples.

During the sampling effort at the Site 1 area, one location in particular (S01SB014)
exhibited a significantly higher radiation reading [747 kilo counts per minute (kcpm)] than
any of the other Site 1 locations. The next highest reading was 36.8 kcpm at location
S01SB011. To provide a more complete basis for evaluating the high reading at
S01SB014, a sample of the soil from the boring interval exhibiting the elevated reading
(24 to 30 inches bgs) was shipped to the fixed-base laboratory for analysis of naturally
occurring radioactive material (NORM) by gamma spectroscopy. The following NORM
isotopes were selected for analysis.

actinium-228
bismuth-212 and -214
lead-212 and -214
potassium-40
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o radium-226
¢ thallium-208
e thorium-234

These isotopes were selected because potassium-40 is a non-series radionuclide that
may be naturally present in soil, and the other radionuclides in the list are part of
naturally occurring decay series that may be naturally present in soil. The analysis is an
effort to determine if a NORM isotope may be the cause of the elevated field reading.

3.3 Laboratory Analysis

The subsurface soil samples were subjected to analysis for thorium-232 by a fixed-base
laboratory using alpha spectroscopy. Alpha spectroscopy was employed because it
provides a more targeted analysis of the analyte of interest (in this case thorium-232) in
addition to providing lower detection limits. It also yields some insight into whether the
observed thorium concentrations are naturally occurring by providing thorium isotope-
specific data that would not be possible with gamma spectroscopy. Gamma
spectroscopy is more suitable for determining the concentration of a broader array of
analytes with a single analysis when higher detection limits are satisfactory. In fact, one
soil sample (the sample from location S01SB014 described in Section 2.1.2) was
analyzed by the fixed-base laboratory using gamma spectroscopy to analyze for
actinium-228, bismuth-212 and -214, lead-212 and -214, potassium-40, radium-226,
thallium-208, and thorium-234. The analytical results are shown below. All analytical
results were subjected to an analytical data validation process.

Analytical Results for Sample

S01SB0140101
Parameter Result

Actinium-228 11.5
Bismuth-212 8.1

Bismuth-214 0.51
Lead-212 12.3
Lead-214 0.46
Potassium-40 6.9

Radium-224 13.6
Radium-226 0.51
Radium-228 11.5
Thallium-208 3.91
Thorium-234 2.2U

U = Not detected
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3.4 Investigation-Derived Waste

The investigation-derived waste (IDW) produced during the SSP investigation included
borehole cuttings, disposable sampling equipment, personnel protective equipment
(PPE), and miscellaneous trash. Soil boring cuttings were used to backfill the open
boreholes after soil samples were collected. The remaining materials were screened in
the field as described in the Site 1 Work Plan, determined to be non-radioactive, and
disposed as trash.

3.5 Surveying

The horizontal position of each sampled location was determined by field sampling
personnel using a global positioning device. Coordinates were determined based on the
Maryland State Plane Coordinate system [North American Datum (NAD) 1983]. No
vertical elevations were determined because they were not critical to the objectives of
the SSP investigation.

4.0 INVESTIGATION RESULTS

Enclosures 1 and 2 are figures showing sampled areas, sample locations, and thorium-
232 concentrations for Site 1 and the reference area respectively. The field readings
made during the field activities are provided on Enclosures 3 and 4 for the reference
area and Site 1 respectively.

4.1 Wilcoxon Rank Sum Test

The Wilcoxon Rank Sum (WRS) test was performed on the data set composed of the
thorium-232 analytical results shown on in Enclosures 1 and 2 for Site 1 and the
reference area. The results of the WRS test appear on Enclosure 5.

The null hypothesis for this study was:

The median concentration in the survey unit (Site 1) exceeds that in the
reference area by more than 1 pCi/g.

In summary, the results of the WRS test indicated that the reference area rank sum of
1026 exceeded the critical value of 837.53. That is, the WRS rejects the null hypothesis.
Based solely on the WRS, the site is therefore viewed as being appropriate for a “no
action” determination.

4.2 Other Observations Regarding Site 1 Analytical Data
As indicated by the analytical data on Enclosure 1, three of the samples exhibited

elevated (relative to the other Site 1 samples) thorium-232 concentrations. They appear
in the table below.
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THORIUM-232
SAMPLED CONCENTRATION
LOCATION (pCi/g)
S01SB011 4.57
S01SB014 16.5
S01SB023 14.3

To gain some perspective regarding the three elevated thorium-232 concentrations, they
were compared to the published EPA preliminary remediation goals (PRGs) (EPA. 2006)
shown below.

Thorium-232
Thorium-232 Soil to
Preliminary Remediation Goals (PRG) Groundwater
Outdoor Indoor
Residential Agricultural Worker Worker
Soll Soil Soil Soil DAF=20 DAF=1
(pCi/g) (pCi/g) (pCi/g) (pCilg) (pCi/g) - (pCi/g)
3.1 0.00942 19 34.8 6.06 0.303

All three of the elevated concentrations are less than the PRGs for the Outdoor Worker
and the Indoor Worker. All three of the elevated concentrations exceed the PRGs for
Agricultural Soil and the soil concentration necessary to protect groundwater at a dilution
factor of one (3.03E-01 pCi/g) (as do all the detected concentrations in the data set).
Two of the elevated concentrations exceed the soil concentration necessary to protect
groundwater at a dilution factor of 20 (6.06E+00). All three of the elevated
concentrations exceed the Residential soil concentration corresponding to a 10E-6
excess cancer risk, but they are less than the concentration corresponding to an excess
cancer risk of 10E-5 (i.e., 31E+00 pCi/g).

As an additional consideration, the possibility that the high concentrations may indicate
the presence of a localized area of highly concentrated thorium-232 was examined by
revisiting the historical information describing the location of Site 1. That effort led to the
identification of certain information not previously factored into the position of the site on
the facility relative to Building 1662. The information led to the more clear definition of
the site’s position as shown on Enclosure 6 (Latulippe, 2006).

The new Site 1 definition is approximately 2.4 times larger than previously thought, and it
covers nearly all of the area occupied by the area formerly defined as Site 1.
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With respect to the new definition of the Site 1 boundary, it can be observed that:
¢ The elevated thorium-232 concentrations detected at Site 1 may represent an
outer boundary of a localized area of higher concentrations,
e The elevated thorium-232 concentrations are generally located near the center of
the area newly defined as Site 1,
e The updated understanding of the Site 1 boundary nearly surrounds the former
Site 1 boundary and is larger.

Based on the above observations it is judged prudent to conduct additional sampling at
Site 1 to verify that the larger area is not in need of further remediation.

5.0 POTENTIAL SECOND ROUND OF SITE 1 SAMPLING

A second round of sampling conducted within the new Site 1 boundary could be
conducted to conform to the previously developed Site 1 work plan, null hypothesis, and
statistical assumptions, all of which conform to MARSSIM requirements. The previously
sampled reference area could be used in applying the WRS test to the new data, thus
mitigating the cost associated with reference area samples and analyses. Given the
application of the same assumptions to the sampling planning process, 27 samples
would need to be collected with the newly defined Site 1 area. The new 27-sample data
set could be evaluated against the original reference area data set using the WRS test to
determine if the null hypothesis should be accepted or not.

Applying the same technique as for the original work plan to determine the quantity and
location of sampling locations [i.e., the Visual Sampling Plan software (PNNL, 2002)],
yields the sampling locations listed in Enclosure 7 and shown on Enclosure 8. As with
the previous sampling event, the coordinates assume the southern corner of the site as
the origin. Coordinates for X values are measured along the southeastern side of the
site, and coordinates for the Y values are measured along the southwestern side of the
site.
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ENCLOSURES

Enclosure 1: Figure 1 - Site 1 SSP Investigation Results
Enclosure 2: Figure 2 - Reference SSP Investigation Results
Enclosure 3: Referenced Area Gamma Screening

Enclosure 4: Site 1 Gamma Screening

Enclosure 5: Wilcoxon Rank Sum Test

Enclosure 6: Modified Site 1 Area

Enclosure 7: Sample Locations for Second Round Samples
Enclosure 8: Modified Site 1 Area and Sample Locations
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ENCLOSURE 3

REFERENCE AREA GAMMA SCREENING""

SITE 1.- THORIUM SPILL

NSF-IH, INDIAN HEAD, MARYLAND

DOWN-HOLE | DOWN-HOLE | DOWN-HOLE
SOIL SAMPLE READING READING READING
FROM 24-INCH|  GROUND |FROM 18-INCH|FROM 24-INCH| FROM 30-INCH
TO30-INCH | SURFACEAT | TO24-INCH | TO30-INCH | TO 36-INCH
BGS® BORING BORING BGS BORING | BGS BORING | BGS BORING
INTERVAL LOCATION INTERVAL INTERVAL INTERVAL
SAMPLE NUMBER (kcpm)® (cpm)® (kcpm) (kcpm) (kcpm)
R01SB0010201 6.4 8414 17.8 18.1 18.2
R01SB0020201 6.8 8412 17.8 18.4 18.2
R01SB0030201 6.7 8004 175 17.8 17.6
R01SB0040201 6.7 8302 17.8 17.9 181
R01SB0040201DUP 6.7 8515 17.6 18.3 18.1
R01SB0050201 5.9 8167 16.4 16.9 16.8
R01SB0060201 6.2 7945 16.9 175 17.6
R01SB0070201 6.2 8100 171 175 17.6
R01SB0080201 5.8 7752 17 .4 181 17.9
R01SB0090201 6.4 8439 17.9 181 18.1
R01SB00100201 6.6 8100 17.3 17.7 17.6
R01SB00110201 6.5 8103 175 18.2 17.8
R01SB00120201 6.8 7969 18.4 18.6 17.6
R01SB00130201 6.9 8213 174 176 18.0
R01SB00140201 6.8 8121 176 181 17.9
R01SB00150201 6.6 7897 174 18.0 17.9
R01SB00160201 6.8 7944 17.2 17 4 17 .4
R01SB00160201DUP 6.8 7954 17.3 17.6 176
R01SB00170201 6.5 8446 17.2 17.6 17.9
R01SB00180201 5.75 8235 171 178 18.1
R01SB00190201 6.5 7866 17.2 17.6 178
R01SB00200201 6.5 7780 17.2 17 4 17.3
R01SB00200201DUP 6.9 8113 17.5 18.0 17.2
R01SB00210201 6.8 8014 178 18.5 18.2
R01SB00220201 6.8 7833 175 17.9 17.8
R01SB00230201 6.8 8405 17.4 17.6 17.5
R01SB00240201 6.9 8144 175 17.7 18.1
R01SB00250201 6.8 8002 17.3 17.5 17.6
R01SB00260201 6.9 7989 17.9 181 18.0
R01SB00270201 6.7 8200 18.3 18.6 18.6

(1) Borehole logging and sample survey performed using a 2-inch diameter X 2-inch long Nal detector
(2) BGS = below ground surface
(3) kepm = kilo counts per minute
(4) cpm = counts per minute




ENCLOSURE 4

SITE 1 AREA GAMMA SCREENING
SITE 1 - THORIUM SPILL
NSF-IH, INDIAN HEAD, MARYLAND

DOWN-HOLE | pOWN-HOLE | DOWN-HOLE
READING READING READING
SOIL SAMPLE | GROUND GROUND JFROM 18- FROM 24- FROM 30-
FROM BORING | SURFACE AT | SURFACE AT | INCH TO 24- | INCH TO 30- | INCH TO 36-
INTERVAL BORING BORING | INCH BGS® | INCHBGS | INCH BGS
WITH HIGHEST| USING 1x1 USING 2X2 BORING BORING BORING
READING |DETECTOR® | pETECTOR® | INTERVAL | INTERVAL | INTERVAL
SAMPLE NUMBER (kepm)™" (cpm)® (cpm) (kcpm) (kcpm) (kcpm)
S01SB0010201 1.32 1493 6493 223 1.98 1.93
S015B0020201 1.20 1368 6194 4.86 4.01 3.63
S01SB0030201 1.31 1483 6271 2.10 1.63 1.54
S$01SB0040201 1.18 1650 7133 2.26 1.69 1.52
S01SB0050201 1.21 1242 5500 3.23 2.31 213
S01SB0060201 1.38 1395 6144 2.26 2.01 1.82
S01SB0070201 1.32 1369 6141 1.55 1.57 1.52
S01SB0080201 1.32 1444 6288 1.84 1.67 1.79
S01SB0090201 1.31 1344 6028 2.02 1.96 1.84
S01SB0090201DUP 1.34 1386 6315 1.95 1.95 1.79
S015SB00100201 1.24 1383 6064 3.42 2.69 1.98
S01SB00110201 1.38 1534 6568 36.80 25.00 4.50
S01SB00120201 1.37 1421 6164 2.08 1.98 182
S01SB00130201 1.28 1425 6451 3.26 2.32 1.92
S015B00140201 7.08 1796 8096 541.00 747.00 10.40
S01SB00150201 1.30 1405 6052 2.83 2.84 2.11
S01SB00160201 1.30 1338 5934 1.70 1.70 1.89
S01SB00170201 1.27 1295 5538 1.63 1.66 1.56
S01SB00180201 1.29 1385 5984 2.02 1.82 1.76
S01SB00190201 1.35 1506 6578 2.20 1.76 1.79
S01SB00200201 1.38 1533 6633 13.10 4.06 2.43
S01SB00210201 1.36 1442 6171 14.40 3.42 1.97
S01SB00220201 1.32 1350 5856 3.89 3.56 2.40
S01SB00230201 1.34 1461 6451 5.67 3.52 2.47
S01SB00230201DUP 1.30 1398 6414 24.40 5.62 2.32
$01SB00240201 1.22 1255 5418 2.32 2.25 2.14
$015B00250201 1.31 1366 6011 3.85 2.47 2.30
S01SB00250201DUP 1.24 1398 6112 2.67 2.60 2.32
$015B00260201 1.27 1325 5533 2.42 2.21 2.10
S01SB00270201 1.38 1387 6131 1.58 1.59 1.56
@ sidewalk 1331 5848
@ outer wall of Building 1662 2086 9142

(1) cpm = counts per minute

(2) Borehole logging and sample survey performed using the 1-inch diameter by 1-inch long Nal detector
(3) kepm = kilo counts per minute
(4) Surface readings also performed using the 2-inch diameter by 2-inch long Nal detector for comparison
(5) BGS = below ground surface




ENCLOSURE 5
WILCOXON RANK SUM ANALYSIS

SITE 1 - THORIUM SPILL
NSF-IH, INDIAN HEAD, MARYLAND

Thorium-232 Adjusted Thorium-232 Adjusted

Sample | Concentration | Concentration" Sample |Concentration | Concentration®"

Source pCilg _ pCilg Rank Adj. Rank Source pCi/g - pCilg Rank Adj. Rank
SITE 0.42 0.42 1 1 REF 1.99 2.99 28 27
SITE 0.47 0.47 2 2 REF 2.02 3.02 29 29.5
SITE 0.5 0.5 3 3 REF 2.02 3.02 30 29.5
SITE 0.51 0.51 4 4 REF 2.05 3.05 31 31
SITE 0.52 0.52 5 6 REF 2.08 3.06 32 32
SITE 0.52 0.52 6 6 REF 2.08 3.08 33 33
SITE 0.52 0.52 7 [ REF 2.1 3.1 34 34
SITE 0.53 0.53 8 8 REF 2.12 3.12 35 35
SITE 0.57 0.57 9 9 REF 2.14 3.14 36 36.5
SITE 0.58 0.58 10 11 REF 2.14 3.14 37 36.5
SITE 0.58 0.58 11 11 REF 2.17 3.17 38 38.5
SITE 0.58 0.58 12 11 REF 217 3.17 39 38.5
SITE 0.59 0.59 13 13 REF 2.18 3.18 40 40.5
SITE 0.6 0.6 14 15 REF 2.18 3.18 41 40.5
SITE 0.6 0.6 15 15 REF 2.23 3.23 42 42.5
SITE 0.6 0.6 16 15 REF 2.23 3.23 43 42.5
SITE 0.62 0.62 17 18 REF 2.24 3.24 44 44.5
SITE 0.62 0.62 18 18 REF 2.24 3.24 45 44.5
SITE 0.62 0.62 19 18 REF 2.25 3.25 46 46.5
SITE 0.64 0.64 20 20.5 REF 2.25 3.25 47 46.5
SITE 0.64 0.64 21 20.5 REF 2.28 3.28 48 49
SITE 0.66 0.66 22 22.5 REF 2.28 3.28 49 49
SITE 0.66 0.66 23 22.5 REF 2.28 3.28 50 49
SITE 0.68 0.68 24 24 REF 2.3 3.3 51 51
REF? 1.94 2.94 25 25 SITE 4.57 4.57 52 52
REF 1.99 2.99 26 27 SITE 14.3 14.3 53 53
REF 1.99 2.99 27 27 SITE 16.5 16.5 54 54

(1) The thorium-232 concentration plus 1 pCi/g equals the adjusted concentrauon
(2) REF = Reference Area
Site Rank Sum = 459
Reference Area Rank Sum = 1026
& HE-1
CRITICAL VALUE = n(n+m+1) + —m[(n+m+1) > G -D 4,4 =D
Antmp+m—1 t rmermot
Where: g = the number of data groups of tied measurements.
tj= the number of tied measurements in the jth group.
z = the (1-a) percentile of a standard norman distribution = 1.645 for a = 0.05
1 3 0.00839
mn+m+1)— =74250 3 0.00839
2 3 0.00839
3 0.00839
4 =1.645 2 0.00210
2 0.00210
nm 3 0.00839
— =6075 2 0.00210
2 0.00210
2 0.00210
2 0.00210
n+m+1 =5500 2 0.00210
2 0.00210
R ot ; -1 2 0.00210
] =0.0692 3 0.00839
Touo(n + mYn + m -1
Y= 006918
742 .5 +1.645 \/60.75[(55)—0.0692] =837.53 n =27
m =27
CRITICAL VALUE =837.53

REFERENCE AREA RANK SUM = 1026 > CRITICAL VALUE = 837.53

THE NULL HYPOTHESIS IS REJECTED.
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ENCLOSURE 7

SAMPLE LOCATIONS FOR SECOND ROUND SAMPLES
SITE 1 - THORIUM SPILL

INDIAN HEAD, MARYLAND

NAVAL SUPPORT FACILITY, INDIAN HEAD

SAMPLE X Coordinate!” | Y Coordinate”
LOCATION | SAMPLE NUMBER (feet) (feet)
S01SB028 S01SB0280102 81.9 75.8
S01SB029 S01SB0290102 13.6 37.1
S01SB030 S01SB0300102 64.3 76.5
S01SB031 S01SB0310102 _ 113.1 58.0
S01SB032 S01SB0320102 122.2 47.9
S01SB033 S01SB0330102 8.7 33.1
S01SB034 S01SB0340102 69.5 20.2
S01SB035 S01SB0350102 38.1 13.6
S01SB036 S01SB0360102 31.9 41.0
S01SB037 S01SB0370102 37.1 60.9
S01SB038 S01SB0380102 16.4 68.6
S01SB039 S01SB0390102 28.1 50.8
S01SB040 S01SB0400102 116.0 84.2
S01SB041 S01SB0410102 20.1 4.0
S01SB042 S01SB0420102 121.8 511
S01SB043 S01SB0430102 91.7 87.5
S01SB044 S01SB0440102 124.7 28.7
S01SB045 S01SB0450102 1135 69.9
S01SB046 S01SB0460102 68.3 922
S01SB047 S01SB0470102 117.3 45.9
S01SB048 S01SB0480102 34.3 8.6
S01SB049 S01SB0490102 78.6 71.6
S01SB050 S01SB0500102 28.2 36.6
S01SB051 S01SB0510102 99.2 35.1
S01SB052 S01SB0520102 79.1 57.3
S01SB053 S01SB0530102 715 77.9
S01SB054 S01SB0540102 11.8 111

(1) Coordinates are measured form the southernmost corner
of the rectangular site area with X and Y coordinates being
measured at 90 degrees from each other.
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SAMPLE X Y
LOCATION | COORDINATE (ft) | COORDINATE (ft)
S01SB028 81.90 75.80
S01SB029 13.60 37.10
S01SB030 64.30 76.50
S01SB031 113.10 58.00
S01SB032 112.20 47.90
S01SB033 8.70 33.10
S01SB034 69.50 20.20
S01SB035 38.10 13.60
S01SB036 31.90 41.00
S01SB037 37.10 60.90
S01SB038 16.40 68.60
S01SB039 28.10 50.80
S01SB040 116.00 84.20
S01SB041 20.10 4.00
S01SB042 121.80 51.10
S01SB043 91.70 87.50
S01SB044 124.70 28.70
S01SB045 113.50 69.90
S01SB046 68.30 92.24
S01SB047 117.30 45.90
S01SB048 34.30 8.60 1
S01SB049 78.60 71.60
S01SB050 28.20 36.60
S01SB051 99.20 35.10
S01SB052 79.10 57.30
0 S01SB053 71.50 77.90
S01SB054 11.80 11.10
NOTE:
X AND Y COORDINATE DISTANCES BEGIN AT
ORIGIN 0,0 IN THE SOUTHERNMOST CORNER OF
SITE 1. COORDINATES WERE GENERATED BY
VISUAL SAMPLING PLAN SOFTWARE.
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APPENDIX B

TECHNICAL MEMORANDUM DATED JUNE 7, 2007: WORK PLAN FOR EXPANDED
SITE SCREENING PROCESS (SSP) INVESTIGATION, SITE 1 — THORIUM SPILL



TECHNICAL MEMORANDUM
Date: June 7, 2006

To: Jeff Morris, NAVFAC - Washington
Joseph Rail, P.E., NAVFAC - Washington
Shawn Jorgensen, NSF-IH
Dennis Orenshaw, US EPA Region 3
Curtis DeTore, MDE

From: George J. Latulippe, P.E., Tetra Tech NUS, Inc.

Subject: Work Plan for Expanded Site Screening Process (SSP) Investigation
Site 1 — Thorium Spill
Naval Support Facility, Indian Head
Indian Head, Maryland

1.0 INTRODUCTION

A previous technical memorandum (TtNUS, 2006) summarized the Site Screening
Process (SSP) investigation conducted during November and December 2005 at Site 1
(Thorium Spill) located on the Naval Support Facility, Indian Head (NSF-IH) in Indian
Head, Maryland by Tetra Tech NUS, Inc. (TtNUS) in response to Contract Task Order
(CTO) 005 under the Comprehensive Long-Term Environmental Action Navy (CLEAN)
Contract Number N62472-03-D-0057.

The purpose of the investigation was to determine whether operations at Site 1 have
resulted in the release of thorium at concentrations of potential environmental concern.
The SSP was conducted in response to a requirement in the Federal Facility Agreement
(FFA) (EPA Region 3 and DoN, 2000) for a site screening investigation (SSI) at Site 1.

The objective of the investigation was to collect sufficient data to provide the basis for a
determination that either: (1) an RI/FS, an FS, another investigation, and/or removal
action, as appropriate, is required by the area addressed by the SSP, or (2) the area
does not pose a threat or potential threat to public health, welfare, or the environment
and therefore the area should be removed from further study under the FFA. The
general scope of the SSP investigation at Site 1 was developed in conjunction with the
Navy’s Radiological Affairs Support Office (RASO) and was agreed upon by the Indian
Head Installation Restoration Team (IHIRT) through approval of the SSP Investigation
Work Plan (TtNUS, 2005).

The investigation was conducted in November 2005. Subsurface soil samples exhibited
elevated concentrations of thorium-232 (refer to Exhibit 1: S01SB011 at 4.57 pCi/g,
S01SB014 at 16.5 pCi/g, and S01SB023 at 14.3 pCi/g), and led to a determination by
the IHIRT and RASO that additional sampling at the site is advisable for the purpose of
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improving the understanding of the extent of thorium-232 contamination in the
subsurface soil.

2.0 INVESTIGATION RATIONALE

In addition to the data evaluation called for by the Site 1 SSP work plan (TtNUS, 2005)
the analytical data was also examined from a historical perspective by comparing
sample locations and thorium-232 concentrations to the data from a RASO investigation
conducted in 1972. Exhibit 2 is a sketch from the historical RASO file documenting the
1972 investigation. The sketch shows six rectangular areas and a circular area
identified as potentially containing elevated thorium-232 concentrations in subsurface
soil. Exhibit 3 is a drawing of the site area with features from the 1972 sketch
superimposed and shown with dashed lines. The result is a composite drawing showing
existing topography, the sampled locations from the 2005 investigation, and the
locations of potentially elevated contamination as identified in 1972. Exhibit 3 quickly
leads to the realization that the area sampled in 2005 did not account for all of the
locations identified in 1972 as potentially containing elevated thorium-232
concentrations. This technical memorandum proposes sample collection locations
(identified in Exhibit 3) that are intended to:

e Improve the understanding of the extent of thorium-232 contamination around
sample locations S01SB011, S01SB014, and S01SB023, and

¢ Verify the presence or absence of thorium-232 contamination at the locations
identified during the 1972 investigation.

The rationale for the proposed soil sample locations shown on Exhibit 3 is as follows:

1. As indicated on Exhibit 3, previously sampled (November 2005) location
S015B012 was located within one of the areas identified by RASO in 1972 as
exhibiting elevated contamination levels. No additional samples are proposed for
that area.

2. Proposed sample locations S01SB028, S01SB029, S01SB032, S01SB034,
S01SB036, S01SB038, S01SB039 and S01SB040 are intended to capture soil
samples from within unsampled areas potentially containing elevated soil
contamination as identified in 1972 (Exhibit 2).

3. Previously sampled (November 2005) locations S01SB011, S01SB014, and
S01SB023 are located near the northeast boundary of the original Site 1 area.
They are the only three locations that exhibited noticeably elevated thorium-232
concentrations (4.57, 16.5, and 14.3 pCi/g respectively compared to <0.69 pCi/g
for the remaining 23 Site 1 locations from November 2005). Proposed sample
locations S01SB032 and S01SB034 together with proposed sample locations
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S01SB031 and S01SB033 will help to bound the extent of the elevated
contamination identified during the November 2005 investigation.

4. As suggested by RASO, sample locations S01SB030 and S01SB041 have been
positioned 10 feet northeast of locations S01SB029 and S01SB039 to address
the potential that contaminated material may have been spilled during the past
remedial effort at the site and to address the possibility that the position of the
respective areas of elevated contamination may actually extend somewhat
toward the northeast.

5. As also suggested by RASO, sample locations S01SB020 and S01SB021 will be
resampled during the expanded investigation and analyzed by gamma
spectroscopy to address uncertainties arising from the fact that field screening
during the November 2005 field investigation yielded relatively high screening
counts at these locations while the laboratory analyses indicated relatively low
thorium-232 concentrations.

3.0 FIELD INVESTIGATION

It is intended that the field sampling procedure will follow that described in the October
2005 Work Plan for Site Screening Process Investigation at Site 1 - Thorium Spill
(TINUS, 2005).

3.1 Sample Collection

Subsurface soil samples will be collected from Site 1 as described in Section 4.1.1 of the
Site 1 work plan (TtNUS, 2005). Table 1 lists the locations to be sampled. Note that,
although three samples are indicated for each location, only one of the samples from
each location will be submitted to the fixed-base laboratory. Sample selection will follow
the procedure described in Section 4.1.1 of the Site 1 work plan. The proposed sample
locations are shown on Exhibit 3.
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TABLE 1 - SITE 1 SAMPLES FOR EXTENDED SSP INVESTIGATION

Location Sample Sample Depth LABORATORY ANALYSIS
Number (inches) Gamma
Spectroscopy | Thorium-232
S01SB0200102 18 to 24 X
S01SB020 S01SB0200202 24 to 30 X
S01SB0200302 30 to 36 X
S01SB0210102 18 to 24 X
S01SB021 S015B0210202 2410 30 X
' S015B0210302 30 to 36 X
S01SB0280102 18 to 24 X
S01SB028 S015B0280202 24 t0 30 X
S01SB0280302 30 to 36 X
S01SB0290102 18 to 24 X
S01SB029 S01SB0290202 24 10 30 X
S01SB0290302 30 to 36 X
S01SB0300102 18 to 24 X
S01SB030 S01SB0300202 2410 30 X
S01SB0300302 30 to 36 X
S01SB0310102 18 to 24 X
S01SB031 S01SB0310202 24 10 30 X
S01SB0310302 30 to 36 X
S01SB0320102 18 t0 24 X
S01SB032 S01SB0320202 24 10 30 X
S501SB0320302 30to 36 X
S01SB0330102 18 to 24 X
S01SB033 S01SB0330202 24 10 30 X
S01SB0330302 30 to 36 X
S01SB0340102 18 to 24 X
S01SB034 S01SB0340202 24 10 30 X
S01SB0340302 30 to 36 X
501SB0350102 18 to 24 X
S01SB035 S01SB0350202 24 10 30 X
S501SB0350302 30 to 36 X
S01SB0360102 18 to 24 X
S01SB036 S015B0360202 24 10 30 X
S01SB0360302 30 to 36 X
S01SB0370102 18 to 24 X
S01SB037 S01SB0370202 24 t0 30 X
S015SB0370302 30 to 36 X
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TABLE 1 - SITE 1 SAMPLES FOR EXTENDED SSP INVESTIGATION"

Location Sample Sample Depth LABORATORY ANALYSIS
Number (inches) Gamma
Spectroscopy | Thorium-232

S01SB0380102 18 to 24 X

S01SB038 S01SB0380202 24 to0 30 X
S01SB0380302 30 to 36 X

S01SB0390102 18 to 24 X

S01SB039 S015SB0320202 24 t0 30 X
S01SB0390302 30 to 36 X

S01SB0400102 18 to 24 X

S01SB040 S01SB0400202 24 to 30 X
S01SB0400302 30 to 36 X

S01SB0410102 18 to 24 X

S01SB041 S01SB0420202 24 10 30 X
X

S01SB0430302 30 to 36

@ Three sample depths are shown for each sample location. Only one of the samples
listed for each location will be submitted to the fixed-base laboratory for analysis as
described in Section 4.1.1 of the Site 1 work plan (TtNUS, 2005)

3.2 Quality Assurance/Quality Control

Radiological field detection instruments will be calibrated by the equipment supplier prior
to shipping the items to the field. Each item will be calibrated daily by TtNUS personnel
during the field investigation.

The field QC samples consist of field duplicates. Each duplicate sample will undergo the
same preservation, analysis, and reporting procedures as the respective environmental
sample. The duplicate samples will be collected at a rate of one per ten or fewer
environmental samples.

3.3 Laboratory Analysis

The subsurface soil samples will be subjected to analysis by a fixed-base laboratory.
Alpha spectroscopy is planned for thorium-232 analyses because it provides a more
targeted analysis of the analyte of interest in addition to providing lower detection limits.
It also yields some insight into whether the observed thorium concentrations are
naturally occurring by providing thorium isotope-specific data that would not be possible
with gamma spectroscopy. Gamma spectroscopy is more suitable for determining the
concentration of a broader array of analytes with a single analysis when higher detection
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limits are satisfactory. For this investigation, gamma spectroscopy will be used to
analyze soil samples for naturally occurring radioactive material (NORM). The following
NORM isotopes were selected for analysis.

actinium-228
bismuth-212 and -214
lead-212 and -214
potassium-40
radium-226
thallium-208
thorium-234

These isotopes were selected because potassium-40 is a non-series radionuclide that
may be naturally present in soil, and the other radionuclides in the list are part of
naturally occurring decay series that may be naturally present in soil. The analysis is an
effort to determine if a NORM isotope may be the cause of the elevated field reading
observed in soil samples from locations S01SB020 and S01SB021 during the 2005
investigation.

All analytical results will be subjected to an analytical data validation process.

3.4 Investigation-Derived Waste

Investigation derived waste will be handled as described in Section 3.5 of the Site 1 work
plan.

3.5 Surveying

The horizontal position of each sampled location will be determined by field sampling
personnel using a global positioning device. Coordinates will be determined based on
the Maryland State Plane Coordinate system [North American Datum (NAD) 1983]. No
vertical elevations will be determined because they were not critical to the objectives of
the SSP investigation.

4.0 POTENTIAL PRELIMINARY REMEDIATION GOALS

The determination of a suitable remediation goal for thorium-232 at Site 1 remains a
subject of discussion with RASO. However, to gain some perspective regarding the
elevated thorium-232 concentrations, published EPA preliminary remediation goals
(PRGs) (EPA, 2006) are shown in Table 2.
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TABLE 2 - THORIUM-232 PRELIMINARY REMEDIATION GOALS

Thorium-232
Thorium-232 Soil to
Preliminary Remediation Goals (PRG) Groundwater
Outdoor Indoor
Residential Agricultural  Worker Worker
Soil Soil Sail Soil DAF=20 DAF=1
(pCi/g) (pCi/g) (pCi/g) (pCi/g) (pCilg)  (pCi/g)

3.1 0.00942 19 34.8 6.06 0.303

ENCLOSURES

Exhibit 1: Site 1 — Thorium Spill SSP Investigation Results
Exhibit 2: Historical Sketch of Results from 1972 RASO Investigation
Exhibit 3: Site 1 — Thorium Spill Expanded SSP Investigation

REFERENCES

EPA Region 3 and DoN (US Environmental Protection Agency and the Departmer.t of
the Navy), 2000. Federal Facility Agreement. U.S. Department of the Navy, Naval
Surface Warfare Center, Indian Head Division, Indian Head, Maryland. Docket Number:
I-FCA-CERC-018.

EPA, 2006. Preliminary Remediation Goals for Radionuclides, Superfund, US EPA.
http://epa-prgs.ornl.gov/radionuclides/prg search.shtml. February 26.

TtNUS (Tetra Tech NUS, Inc.), 2005. Work Plan for Site Screening Process
Investigation at Site 1 — Thorium Spill, Naval Support Facility, Indian Head, Maryland.
Prepared for Naval Facilities Engineering Command Washington, Washington Navy
Yard, D.C. October.

TtNUS, 2006. Technical Memorandum: Site Screening Process (SSP) Investigation, Site
1 — Thorium Spill, Naval Support Facility, Indian Head, Indian Head, Maryland. March
10. :



S01SB002
Thorium 232 0.62
S01SB015
Thorium 232 0.53

S01SB022
Thorium 232 0.58
S01SB010
.58

Thorium 232 0. ® ®

S01SB025
Thorium 232 0.62

S01SB024
Thorium 232

g
S01SB016 A

Thorium 232 0.47
S01SB008
Thorium 232

S01SB001
Thorium 232 0.52

S01SB003

Thorium 232 0.64
S01SB017
Thorium 232 0.51

LEGEND

Topographic Contour
(Contour Interval = 5 ft.)

Approximate

Z

&
S01SB023
Thorium 232 14.3
S01SB011
Thorium 232 4.57
S01SB020
Thorium 232 0.64
S01SB021
Thorium 232 0.66
S01SB014
% Thorium 232 16.5
S01SB004
Thorium 232 0.57
C S01SB013
Thorium 232 0.68
SBOZS
on'um 232 0.52
S01SB006
& Thorium 232 0.6
S01SB009
Thorium 232 0.6
S01SB018
Thorium 232 0.58

S01SB012
Thorium 232 0.6

S01SB019
Thorium 232 0.42

S01SB007
Thorium 232 0.5

S01SB027
Thorium 232 0.52

Notes:
Units are in PicoCuries per gram (pCi/g).
Sample results based on November 2005 sampling event.

Site 1 Boundary

Asphalt Road

Parking Area

Building
Tetra Tech NUS, Inc.

Wooded Area
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PROJECT NO; FACILITY: PROJECT MANAGER PHONE NUMBER __ , | LABORATORY NAME AND CONTACT: _ " 0
I 2444 A ot /““?u}’ft’f“«%’"‘) GEORLE L. 2 -2 - BEH ST, =Ti ouvi S 4
SAMPLERS (SIGNATURE) FIELD OPERATIONS LEADER | PHONE NUMBER ADDRESS =

F Epanserls

FEE3R |13

i o :f”--" I R e ..
5715 Wiossdl T{lh

CARRIER/WAYBILL NUMBER

CITY, STATE

7 - . . - ..
mw{/!/’! Cormon__ |BFD Ex @499 192\ 4287 Epagty Gy Wy G
T CONTAINER TYPE ~ / / / / / /
= PLASTIC (P) or GLASS (G) %?
STANDARD TAT [ y
RUSHTATOD [ 8. SESERVATIVE % / / / / / / /
[024nhr. [J48hr. [172bhr. [ 7day [J 14day 9, a i /
(A E |8 B |8
0 c|E |9 ¥ |2
~ o g a. 9 z: =
4 = T L = [} 2
™ § |t |z | |58g 8
[ w o X D= o
w < Q e ¥~ |Ja 5
= < %) a = o -léE .
gy S e 2 | K 8%8 s
\'llo TIME SAMPLE ID ' ] {g
W8y 0920 1SO1SB 024010 ¢ — i’ 124|150l || |/
940 (SO ISBALL 010} — 1" 24"s0 |6 |l |V
{
0746 [S01SROIS O L o) - 8" 2%"s0 |6 |\ |V
| 983 |501580230\0 — 124 130"[s0 | | L |/
| oo |S01SRDUPD 300 — Rt 30 is0l¢g | |V
[ 55 [ s eonoro) ~ 18"2t"lso [ |t [V
; . e ) [ _
b | S 2oz0010) -~ 30" 3 50 |6 |\ |/
S=iodd (50, o0 D{oj 19" 2¢ |50 16 |\ |V
\2o\
1. RELINQUISHED" B\:,}, L DATE TIME 1. RECEIVED BY DATE TIME
S o LA g I [-%1-65 |1 72.00
2. RELINQUISHED BY¥ * > DATE TIME 2. RECEIVED BY DATE TIME
3. RELINQUISHED BY DATE TIME 3. RECEIVED BY DATE TIME
COMMENTS
DISTRIBUTION: WHITE (ACCOMPANIES SAMPLE) YELLOW (FIELD COPY) PINK (FILE COPY) 4/02R

FORM NO. TtNUS-001



APPENDIX C.2

2007 CHAIN OF CUSTODY FORMS



oV il s T L e e S R T N P R ARG Y TR S AR e W TTepeTianeazoveoowms g s o "

@ TETRA TECH NUS, INC. CHAIN OF CUSTODY | NUMBER 37 51 I PAGE l_ OF -
PROJECT NO: FACILITY: PROJECfi MANAGER PHONE NUMBER LABORATOR NAME AND CONTACT:
X 21449 Toomn Hesp GEORGE Lyt 412 921 7090 ST St cis T flomwre
: SAMPLERS (SIGNATURE) FIELD OPERATIONS LEADER HONE NUMBER ADDRESS
MW/ZWM ” C1 vy IMporesstn|G/2 72 SBFY 5715 ‘f«om’Dtmc_Noarr\
‘CARRIER/WAYBILL NUMBER CITY, STATE
Fe 8545 673L4/¢  faary S, Mo C3075

e e RS S S S

STANDARD TAT o

T e 0o 170 0 S| / / S S

S - | |E|2E |2

~N 2 |E |2 |S [Esg B

we T |8 |R |E; §g§3,

a5 TIME SAMPLE ID g = 2 |5L|8&3 2

71410 | SO|SBo200OD 2L | — [18'[2%[S0| G | |

| litoo |solSsBoalooZ| = 18" 29|50 G | |
’ 0925|1501 SB0280302% | - |30'3% [S0| 6 | [V
< 0A3H|SC\ SHO24620L ] ~ |29 d0 |0 6 | |
. 0950 S0 1 SBo20odoL | = [ 20 [3¢|so | & | | | v
y 14255 SO1SB O30l |- |18 |2f|so|a || |«
g 1135 So1sB0dH0WwoL | = |24 30|50 a || (v
. (200501586 33010 | = [(&[2v{50 | & | | |«
e 1310 | sovseo3totor | = |18 2¢|So|G | | |«
. [005501S60350102L | — [\@[24|50|G | \ |
° 110 |So 15603010 = [(8t|so|& | (|«
. G | e

Ga A

V [1330)501sHO3 70 0| — (19 24| %0
» [1fi7]oco0 [SO1LS® DUPOrLO 2 18 [24]s0 t B O
1.R UISHED B Zz g: DAT 2o 7 TI}A&D- 1. RECEIVED BY Fﬁp £X - | DATE TIME
INQUISHED BY DATE ; TIME ) 2. RECEIVED BY DATE TIME
3. RELINQUISHED BY DATE TIME 3. RECEIVED BY DATE TIME
COMMENTS
DISTRIBUTION: WHITE (ACCOMPANIES SAMPLE). YELLOW (FIELD COPY) PINK (FILE COPY) 4/02R

FORM NO. TtNUS-001



@ TETRA TECH NUS, INC. CHAIN OF CUSTODY | NUMBER 3 7 5 2 | PAGE & OF 2—-
» PROJECT Ng: FACILITY: PROJECT MANAGER PHONE NUMBER LABORATORY NAME AND CONTAC]
v 211 [T ypisHEnD LLORCE LoTuueeE| 412 -92(-T00 %TL Srlsdis IT:RO“"’*NFC)

SAMRLERS (SIGNATURE) FIELD OPERATIONS [[EADER PHONE NUMBER ADDRESS
;,/%/% BRE A | 772 - 921- 283 | 3 775 Rpprethaic Meopr
CARRIER/WAYBILL NUMBER CITY, STATE
FEp Ex @515 6732 1811 |E@am Cry 1o ¢30rs”
' FLASTIC fp'}lf CLasS (G) / < /( / / /

:L’;:DT‘}GDDTATﬁ g PRESERVATIVE / / // / / / //?/
[024bhr. [J148hr. [J72hr. [J 7day [J 14day g USED / /
~ ;Z % § 2 NS
£ g | g M
b4 = o () e~ O
|—§ Q o = l—('__, _lé S
- — SAMPLE ID 9 ° |2 | 518632 , COMMENTS
* ['[nfio0 | Soise0380202 | = [2v]3d|sela [ | Fir| -7
v 1055 Sols®o3xqotor] 1® 2¥]so & | | [/]°
’ L 2H5] Solshot10o 20 4 d0s0 e | 1 | S |
[0om| S0 1SBDUPO L0 19" 2¥|sol@ [t |V o\t o ga 0
o ['[i7]lo30[So\sBmoHtiol0 2 18" |21 [sole [t |

1. RELI ED BY DAT TIME 1. RECEIVED BY . DATE TIME
Bt st an_ H722/07|{'Goo FEO EX

2. RELINQUISHED BY DATE TIME 2. RECEIVED BY DATE TIME
3. RELINQUISHED BY DATE TIME 3. RECEIVED BY DATE TIME
COMMENTS

. DISTRIBUTION: - WHITE (ACCOMPANIES SAMPLE) YELLOW (FIELD COPY) PINK (FILE COPY) 4/02R
. . FORM NO. TtNUS-001



APPENDIX C.3

2005 FIELD SAMPLING LOG FORMS AND BORING LOGS



Tetra Tech NUS, Inc.

Tt

SOIL & SEDIMENT SAMPLE LOG SHEET

Page_ of
Project Site Name: site 1, SSP Investigation, NSF Indian Head Sample ID No.:  $01SB0010101
Project No.: N2144 Sample Location: S01SB001
Sampled By: F S

[] Surface Soil C.0.C. No.: 2,775

[X] Subsurface Soil '

[ Sediment Type of Sample:

[l Other: Low Concentration

[1 QA Sample Type:

[l High Concentration

Date: || -0 -05"

Description (Sand, Silt, Clay, Moisture, etc.

Time: { (S G

|Method: QP T, rACR0-CORR
Monitor Reading (ppm):
: =

Date: Time

2 S AT+ 2 AUVTEA

Color Description (Sand, Silt, Clay, Moisture, etc.)

/

WMethod:

/

Monitor Readings

(Range in ppm):

Analy

Gross Gamma Spectormetry -

1
8oz WMG

MS/MSD
—

Duplicate ID No.:

Signature(s):

e W




'H: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page_ of
Project Site Name: Site 1, SSP Investigation, NSF Indian Head Sample ID No.:  S01SB0020101
Project No.: N2144 Sample Location: S01SB002
| : Sampled By:  [~RE0 W, Cloncin
[1 Surface Soil C.0.C. No.: 2160
[X] Subsurface Soil
[ Sediment Type of Sample:
[] Other: Low Concentration
[1 QA Sample Type: [] High Concentration
Date: { 2—\ ~O5 Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: ® 10>
[Method O PT. pretcoCong TR CeAvEC

Monitor Reading (ppm): =—— %d “’5 QU %KU %M

Date:

Depth Color Description (Sand, Siit, Clay, Moisture, etc.)

Method: /
[Monitor Readings ' _ _—

(Range in ppm):

Analysis
Gross Gamma Spectormetry 8oz WMG *

K PLesTic 2@ Locke Bag s

Signature(s):

Duplicate ID No.: :W %M-
— L

MS/MSD

pamn——




'H= Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page___of __
Project Site Name: site 1, SSP Investigation, NSF Indian Head Sample ID No.:  $01SB0030101
Project No.: N2144 Sample Location: S01SB003
Sampled By:  Feep (0. Rinyusen
[] Surface Soil C.0.C. No.: 2728
[X] Subsurface. Soil :
[ Sediment Type of Sample:
[] Other: Low Concentration
1 QA Sample Type: [1 High Concentration
GRAE SAWFL __ I
Date: } | -6 -9 Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: { 508 '
Method: DPT, TMACLO-COR F e G
Monitor Reading (ppm): — | L O — & LIAD, C ot +S57 LT

AMP

ure, etc.)

/

Depth Description (Sand, Silt, Clay, Moist

Method:

[Monitor Readings

‘ (Range in ppm):

Analysis v
Gross Gamma Spectormetry 80z WMG ¥~

Signature(s):

el e

Duplicate 1D No.




TE

Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Date: \"2. —\-O5"

[l QA Sample Type:

Page_ of
Project Site Name: Site 1, SSP Investigation, NSF Indian Head Sample ID No.: S01SB0040101
Project No.: N2144 Sample Location: S01SB004
Sampled By: A

[1 Surface Sail C.0.C. No.: TS

[X] Subsurface Soil

[] Sediment Type of Sample:

[] Other: . Low Concentration

[I High Concentration

co
Date:

Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: (D2 E ,
[Method: DPT, M ACKOCOLRE 0 « T GERAVEC
Monitor Reading (ppm): we— 8 —-2‘1' %K ILJ ) MD +Si1 T

Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Method:
IMonitor Readings l/
(Range in ppm): /
/

aly:

q

Gross Gamma Spectormetry

80z WMG <}£

MS/MSD
o————

Duplicate ID No.

———




'H= Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

,Page_ of
Project Site Name: Site 1, SSP Investigation, NSF Indian Head Sample ID No.:  S01SB0050101
Project No.: N2144 Sample Location: S01SB005 .
Sampled By:  Fego 1) CamsEq
[1 Surface Soil C.0.C. No.: 2160 .
[X] Subsurface Soil
[ Sediment : Type of Sample:
[] Other: PELOW Concentration
[1 QA Sample Type: ] High Concentration

Description (Sand, Silt, Clay, Moisture, etc.)

Time: OA L5

[Method: DPT, [hero-CoLR ¢ '
Monitor Rie)ading (ppm): — \91'2% v ﬁl\/ SHAD - GCREVEAL

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Method:

Monitor Readings /

(Range in ppm): .

Analysis
Gross Gamma Spectormetry

Signature(s): :

Duplicate ID No.: — '
~ P




'|!|= Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page_ of
Project Site Name: Site 1, SSP Investigation, NSF Indian Head Sample ID No.: S01SB0060101
Project No.: N2144 Sample Location: S$01SB006
Sampled By: FrEe S

[] Surface Soil C.0.C. No.: 260

[X] Subsurface Soil

[l Sediment Type of Sample:

[1 Other: Low Concentration

[ QA Sample Type: 1 High Concentration

Description (Sand, Silt, Clay, Moisture, etc.)

Tume 0822__
Method: D PT wACro "CO@F * (7

SHAAD S (LT

Date: Time Depth ' Color Description (Sand, Silt, Clay, Moisture, etc.)

Method: _—
/

Monitor Readings

(Range in ppm): /

Analysis Container Requirements Collected
Gross Gamma Spectormetry 80z WMG A< v

* ?z,fr%ﬂL PAcs

ignature(s):

Duplicate ID No.: —_— <7@) M ’&VM}\

MS/MSD

e




'|l|= Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Pag_;e___ of ____
Project Site Name: Site 1, SSP Investigation, NSF Indian Head Sample ID No.:  S01SB0070101
Project No.: N2144 Sample Location: S01SB007
Sampled By: Feeo L) Rawmsen
[1 Surface Sall _ C.0.C. No.: 5778
[X] Subsurface Soil :
[] Sediment Type of Sample:
[]. Other: Ml ow Concentration
[1 QA Sample Type: [] High Concentration

and, Silt, Clay, Moisture, etc.)

Bate: 1 1-30-0S Deptbh - éalbr V
Time: | &f B¢

|Method: DPT, PIACRO-CORRA ( 9 ,2&.{ t 6 (S S

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
[Method: -

Monitor Readings

(Range in ppm):

y! . ontainer Requirements
Gross Gamma Spectormetry - 8oz WMG ¢

e(-\ ()C/ M,ﬂ n Z.k PLoc Bpaes

Signature(s):

MS/MSD

————

Duplicate ID No.




Li-

Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Date: {/-20-0O5

[l QA Sample Type:

Depth

Color

Page_  of __
Project Site Name: Site 1, SSP Investigation, NSF Indian Head Sample ID No.:  S01SB0080101
Project No.: N2144 Sample Location: S01SB008
' Sampled By: £

[] Surface Soil C.0.C. No.: Z77R

[X] Subsurface Soil

] Sediment Type of Sample:

[] Other: Low Concentration

] High Concentration

Description (Sand, Silt, Clay, Moisture, etc.)

Time: { 527

Method: DT, iac RO~C ORE.

Date:

Monitor Reading (ppm):

———

(524

Depth

Color

- C AU A
SHAN) FS1Ct

Description (Sand, Silt, Clay, Moisture, etc.)

JMethod:

Monitor Readings
(Range in ppm):

Analysis

Container Requirements

Gross Gamma Spectormetry

80z WMG ¥

Q

<

MS/MSD

—

Duplicate ID No.:

PLp=stic Z\Procie BACS

Signature(s):

/.




'H: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page of
Project Site Name: Site 1, SSP Investigation, NSF Indian Head Sample ID No.:  S01SB0090101
Project No.: N2144 Sample Location: S01SB009 »
Sampled By: - FrRED ) RpweStn
[l Surface Soil : C.0.C. No.: 2160
[X] Subsurface Soil
[l Sediment Type of Sample:
[l Other: Low Concentration
[ QA Sample Type: High Concentration
Date: {2 —\—OC5" Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: @724
[Metnor:DP T macocofe] A . » TR GRAvEL
Monitor Reading (ppm): — 2‘1’?70 5 A PO 351 T

Date:

Depth Color Description (Sand, Silt, Clay, Moisture, etc.)

[vetnoc: ' -

Monitor Readings

(Range in ppm):

Analysis Container Requirements Collected
Gross Gamma Spectormetry 80z WMG € )

sg F@P;"jTLC ZAPLoOi BAcS

Signature(s):

So1s56puPoLoy W

MS/MSD

m—




'|!|= Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page__of
Project Site Name: Site 1, SSP Investigation, NSF Indian Head Sample ID'No.:  S01SB0100101
Project No.: N2144 Sample Location: S01SB010
Sampled By:  Freo (W, Kemsen
[] Surface Soil C.0.C. No.: 2\ O
[X] Subsurface Sall
[I Sediment Type of Sample:
[l Other: ?]gLow Concentration
[ QA Sample Type: [] High Concentration
ate: (2 —{~ 0% Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: (V856 '
Method: T, ACRO-COM Y ¢ : :
Monitor Reading (ppm): == 2"'(‘ - 5 O B@U S T Sic

Date: Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
WMethod:
Monitor Readings |

(Range in ppm):

Analysis
Gross Gamma Spectormetry

PLASTIC 2Z4PLOc BM¢

Signature(s):

Duplicate ID No.: <
. .

MS/MSD
-




n Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Pag_je_ of
Project Site Name: Site 1, SSP Investigation, NSF Indian Head Sample ID No.:  $01SB0110101
Project No.: N2144 Sample Location: S$01SB011
Sampled By: FRED (W RpnsEq

[I Surface Soil C.0.C. No.: 21594

[X] Subsurface Soil

[ Sediment Type of Sample:

[] Other: Low Concentration

[ QA Sample Type:

1 High Concentration

OSITE SAM

Date: {2~ ~O5™ Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
qTime: [ OF5 .

Method:DP7T, 1 ACRO-CORG t 7 . :

Monitor Reading (ppm): =~—— l 8 :l\“‘ 6@“ S MJD “‘FK S ] L:—(_‘

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Method:
[Monitor Readings /

(Range in ppm):

Analy

ontainer Hequirements

Gross Gamma Spectormetry

80z WMG <.

]

MS/MSD
a—

*Pbl’r’%?’tg 2iProck Bacs

Duplicate ID No.

Signature(s):

&




TE

Tetra Tech NUS, Inc.

-SOIL & SEDIMENT SAMPLE LOG SHEET

Page of

Project No.:

[ Sediment
[] Other:

[] Surface Soil
[X] Subsurface Soil

[] QA Sample Type:

Date: || =30-0O5

Project Site Name: site 1, SSP Investigation, NSF Indian Head

N2144

Sample ID No.:

S01SB0120101

Sample Location: S01SB012

e W. Knmser
77

Sampled By:
C.0.C. No.:

Type of Sample:

Low Concentration
] High Concentration

Time: { (o { &

[Method: D@ 1LrACLo-CORE

—

Time

182"

Depth

REr

Color

SBro 6P A’VFWL_,

Description (Sand, Silt, Clay, Moisture, etc.)

Method:

Monitor Readings
(Range in ppm):

Analysis

Collect

Other

Gross Gamma Spectormetry

V

MS/MSD

Duplicate ID No.

.*a USED PLasTic BACS

Signature(s):

ot




T

Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Page____ of '

Project No.:
[1 Surface Soil

[ Sediment
[] Other:

[X] Subsurface Soil

[1 QA Sample Type:

Project Site Name: Site 1, SSP Investigation, NSF Indian Head

N2144

Sample ID No.:

S01SB0130101

Sample Location: S01SB013

Sampled By:
C.0.C. No.:

Type of Sample:

FeED CU Banser

2160

Low Concentration
] High Concentration

Date:

P

Time

Color

Description (Sand, Silt, Clay, Moisture, etc.)

Date:§j2 — | — ©&™ Depth Color Description (Sand, Silt, Clay, Moisture,' etc)
Time: Q75 |{ T GEAVE C
Method: DPT ., MACRO-CORFZ T Y ¢

Mo‘n‘itor Reading (ppm): = A ’Z-Lt %m(\) SM} D +Si1c 1

/

Method:

/

IMonitor Readings

(Range in ppm):

Analysis

Gross Gamma Spectormetry

OBSERV/

MS/MSD
<——‘

USFD PLasTic

Signature(s):




I'H: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Pag_;e_ of ___
Project Site Name: site 1, SSP Investigation, NSF Indian Head Sample ID No.: S01SB0140101
Project No.: N2144 Sample Location: S01SB014
- Sampled By: =

[] Surface Soil C.0.C. No.: 2164

[X] Subsurface Soil : :

[I Sediment Type of Sample:

[] Other: ;]CLow Concentration

[ QA Sample Type:. [1 High Concentration

Date: | 2.—~O\-05 Depth
Time: \(2 2.} '
Method: ) £, (W ACRO-CORE 1] {

Monitor Reading (ppm): =~ ‘,8 "‘lL{ GKU
COMPOS iF

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.)

/

Method:

WMonitor Readings

(Range in ppm):

nalysis Container Requirements
Gross Gamma Spectormetry 80z WMG $&

Collected Other

¥ U9EO Prasvic bae s

Signature(s):

MS/MSD

a—

Duplicate ID No. —

o




'H: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page__of ___
Project Site Name: Site 1, SSP Investigation, NSF Indian Head Sample ID No.:  S01SB0150101
Project No.: N2144 Sample Location: S01SB015
Sampled By: . '

[l Surface Soll C.0.C. No.: 2 {54

[X] Subsurface Soil

[ Sediment ' Type of Sample:

[l Other: Low Concentration

[ QA Sample Type: [1 High Concentration

Date: |2.—~O\-0OG~ Dep
Time: O9%(,
Method: DPT, (VAR O-COUE

—

Color

Depth Description (Sand, Silt, Clay, Moisture, etc.)

[Method: -

Monitor Readings

(Range in ppm):

nalysis Container Requirements Collected Other
Gross Gamma Spectormetry 8oz WMG *{ v

K USED Plasile BRHe <

MS/MSD

.

Duplicate ID No. : )




Tetra Tech NUS, Inc.

e

SOIL & SEDIMENT SAMPLE LOG SHEET

1 QA Sample Type:

Page_ of
Project Site Name: Site 1, SSP Investigation, NSF Indian Head Sample ID No.:  S01SB0160101
Project No.: N2144 Sample Location: S01SB016
SampledBy:  (BEED W RArSEN
[ Surface Soil C.0.C. No.: L7728
[X] Subsurface Soll
[ Sediment Type of Sampile:
[] Other: /}rLow Concentration

[l High Concentration

D

Time: | 5§ 3
[Method: DPT (pMaere-Cone
Monitor Reading (ppm):

Date:

Time Depth Color Description (Sand, Siit, Clay, Moisture, etc.)
ﬂMethod:
Monitor Readings —
(Range in ppm):
L
/

Analysis

Container Requirements Collected Other

Gross Gamma Spectormetry

80z WMG ~=~

/

MS/MSD

——

Duplicate ID No.

Signature(s):




E Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page_ of
Project Site Name: Site 1, SSP Investigation, NSF Indian Head Sample ID No.:  S01SB0170101
Project No.: N2144 Sample Location: S01SB017
Sampled By: Eg B W BAnasEQ
[] Surface Soil C.0.C. No.: 2778
[X] Subsurface Soil
[ Sediment Type of Sample:
[l Other: 4 Low Concentration
[ QA Sample Type: [ High Concentration

ate: | O-0O ept Description (Sand, Silt, Clay, Moisture, etc.)
Time: {6 DO TR sS1cr

GRBUE L +SpaD

[Method: DET, WAcﬁ?c{o&lE [g"’ 2(_([/ PR

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.)

Method:

ﬂMonitor Readings

(Range in ppm):

Analysis Container Requirements Collected Other
Gross Gamma Spectormetry 80z WMG & (e

KUsED Prasyic (PGS

Signature(s):

MS/MSD Duplicate ID No. T~
e SN &




TE

Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Page-_ of
Project Site Name: Site 1, SSP Investigation, NSF Indian Head Sample ID No.:  S01SB0180101
Project No.: N2144 Sample Location: S01SB018
Sampled By: EKED W, ([Cpmsig
[l Surface Soil C.0.C. No.: 2160 ,
[X] Subsurface Soil
[] Sediment Type of Sample:
] Other: [1 Low Concentration
[ QA Sample Type: [1 High Concentration

2 -~ \-0Os Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: OO730O
IMethod: DT, lAc 0-CORE « t ,
Monitor Readi/ng (PPM): = :ZLf" 30 61’&,\) 6 ;bs/ MO

Date:

Time

Depth

Color Description (Sand, Silt, Clay, Moisture, etc.)

/

IMethod:

Monitor Readings

(Range in ppm):

nalysis

Container Requirements Collected Other

Gross Gamma Spectormetry

80z WMG ¥~

MS/MSD
-

K BHEND AbsTiC BRES

Duplicate ID No.:




"I | Tetra Tech NUS, inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page_ of
Project Site Name: Site 1, SSP Investigation, NSF iIndian Head Sample ID No.::  $01SB0190101
Project No.: N2144 Sample Location: S0TSB019
Sampled By: Freo W. Causer
1 Surface Soil C.0.C. No.: 2777
[X] Subsurface Soil < :
[} Sediment : Type of Sample:
[l Other: )LLow Concentration
[ QA Sample Type: [l High Concentration

Description (Sand, Silt, Clay, Moisture, etc.)

Time-: l597

Method:!;ZEg m};_s@o-g %@
Monitor Reading (ppm): ==

p " e SBMD +GRAVE

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.)

IMethod: .

[Monitor Readings

(Range in ppm):

nalysis
Gross Gamma Spectormetry 8oz WMG €,

geg’usap @LA“‘BT’L(. BreS .

MS/MSD

——————

Duplicate ID No.: M%A’k



T | Totra Teon NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page_ of
Project Site Name: Site 1, SSP Investigation, NSF Indian Head Sample ID No.:  S01SB0200101
Project No.: N2144 Sample Location: S01SB020
: ' Sampled By:  Fre0 W, Kwspqt

[1 Surface Soil C.0.C. No.: 2199

[X] Subsurface Soil ’

[ Sediment Type of Sample:

[] Other: (IE Low Concentration

[ QA Sample Type: [1 High Concentration

Date: {2 — L\ - O 5 Depth Color Description (Sand, Siit, Clay, Moisture, etc.)

Time: {O | 2~ .
Moot DPT, MBko CoRE | = 4 o . ¢ | BRMN ShIO V&ESILT
Monitor Reading (ppm): ~— 30 - 369

Depth Color Description (Sand, Silt, Clay, Moisture, etc.)

Date:
Method:
IMonitor Readings . /

(Range in ppm):

nalysis : Container Requirements Collected Other
Gross Gamma Spectormetry 8oz WMG ¢

OBSER\

DBSERVATION
¥ USED PLastic Bhes

MS/MSD

——

Duplicate ID No.: TS5 -
<~

m—— —




TE

Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

ate: { . — |

05

[ QA Sample Type:

Page_ of ___
Project Site Name: Site 1, SSP Investigation, NSF Indian Head Sample ID No.:  $018B0210101
Project No.: N2144 Sample Location: S01SB021
Sampled By: FRED (W K pousrd

[] Surface Sail C.0.C. No.: 2160

[X] Subsurface Soil

[ Sediment Type of Sample:

[] Other: [ Low Concentration

[l High Concentration

Time: (R B4

Method: DPT, IMACR O-CORE

Monitor Reading
0l

(

ppm):

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
[Method: .
[Monitor Readings
(Range in ppm):
/

Analysis

Container Requirements

Collected Other

Gross Gamma Spectormetry

8oz WMG P&

[

—-——

SN /BN

Signature(s):




7

Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

[ QA Sample Type:

=

[] High Concentration

Descrip

Page___of ___
Project Site Name: Site 1, SSP Investigation, NSF Indian Head Sample ID No.: S015B0220101
Project No.: N2144 Sample Location: S01SB022
Sampled By: £0 L), \CAMS

[l Surface Soil C.0.C. No.: 54

[X] Subsurface Soil

[1 Sediment Type of Sample:

[] Other: Low Concentration

0940

Time:

Method: DT, WA C RO-CORE

Monitor Reading (ppm)

PO

L

182y | BTN

Shro + ST

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Method: /
Monitor Readings
(Range in ppm):
/

nalysis

ontainer Hequirements

Gross Gamma Spectormetry

8oz WMG &

MS/MSD

o—

~af< USED frasTic BACS

1| Signature(s):

XN/ N




n Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

[ QA Sample Type:

Date: {2 — | S

ﬂge_ of
Project Site Name: Site 1, SSP Investigation, NSF Indian Head Sample ID No.:  S01SB0230101
Project No.: N2144 Sample Location: S01SB023
Sampled By: F WL AWM A

[l Surface Soil C.0.C. No.: &i a q

[X] Subsurface Soil

[] Sediment Type of Sample:

[1 Other: [] Low Concentration

[1 High Concentration

-0
Time:OD 945 3
IMethod:DPT. W20 ~-CORR
Monitor Reading (ppm):

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
[Method:
[Monitor Readings
(Range in ppm):
/

Analysis

Container Requirements

Collected

Other

- |Gross Gamma Spectormetry

8oz WMG ¢

e

¥ USEN PLazTic BistS

MS/MSD

e——

SO\ DU PSBO30 4




Li-

Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

=

B;':lte: [;- \ —-OS‘

[l QA Sample Type:

Page_ of
Project Site Name: Site 1, SSP Investigation, NSF Indian Head Sample ID No.:.  $01SB0240101
Project No.: N2144 Sample Location: S01SB024
Sampled By: EREDW. (K IvMSER]

[] Surface Soil C.0.C. No.: 2154

[X] Subsurface Sail

[l Sediment Type of Sample:

[] Other: Pklow Concentration

[1 High Concentration

Devptvhv Color Descr p ién (Sand; vSivIt, Cléy; Moisture, etc.)
Time: (DA 2 _O '
method: DT, lwaceo <o ¢ ¢ B Sl QM 6 Crur
Monitor Reading (ppm): s [ 8 ’2 kt

08

ppm

Time

Depth

Color

Description (Sand, Silt, Clay, Moisture, etc.)

Method:

/

[Monitor Readings

(Range in ppm):

Analysis

ontainer Requirements

Gross-Gamma Spectormetry

80z WMG ¢

MS/MSD

«—

ignature(s):




Tt

Tetra Tech NUS, [nc.

SOIL & SEDIMENT SAMPLE LOG SHEET

[X] Subsurface Soil
] Sediment
[] Other:

[ QA Sample Type:

Pagé_ of __
Project Site Name: Site 1, SSP Investigation, NSF Indian Head Sample ID No.: © S01SB0250101
Project No.: N2144 Sample Location: S01SB025 .
Sampled By:  FRED W. Reyuskin
[1 Surface Soil C.0.C. No.: 2lO

Type of Sample:
Low Concentration
[l High Concentration

Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Method: /
JMonitor Readings
(Range in ppm): /
/

Analysis

Container Requirements

Collected Other

Gross Gamma Spectormetry

80z WMG <K

—

OBSE

MS/MSD

NS /NO

HUSED PrasTic

Duplicate ID No.

Bres

Sl SBDUPO2O]

Signature(s):

S e



n Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Page__of ___
Project Site Name: Site 1, SSP Investigation, NSF Indian Head Sample ID No.:  S01SB0260101
Project No.: N2144 Sample Location: S01SB026
Sampled By: FREeEO W RmsK

[1 Surface Soil C.0.C. No.: 2160

[X] Subsurface Soll

[] Sediment Type of Sample:

[] Other: L ow Concentration

[l QA Sample Type:

] High Concentration

Date: { 2. ~\ —05;

Dep

" Déscriptitgh (Sénd, Silt, Clay, Moisture, etc.)
Time: O \
Method: DT, et o-CORE D\“f“" BD“ e SARN + 9[@;1;(‘/1" L

Monitor Reading (ppm):
COMPO A —

Date: Time

Color Description (Sand, Silt, Clay, Moisture, etc.)

/

IMethod:

Monitor Readings'

_—

(Range in ppm):

nalysis

80z WMG

Gross Gamma Spectormetry

MS/MSD

G

¥ USED PLAsTIC ZIPLotk BA6S




Li-

Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

ate: |

5

[ QA Sample Type:

Page_ of
Project Site Name: Site 1, SSP Investigation, NSF Indian Head Sample ID No.:  $01SB0270101
Project No.: N2144 Sample Location: S01SB027
Sampled By: = RE SE(

[l Surface Soil C.0.C. No.: 17

[X] Subsurface Soil

[] Sediment Type of Sample:

[1 Other: K Low Concentration

[1 High Concentration

Time: |32 S

Method: DPT, [Y)I-\-QI'LO -CORR

Monltor Reading (ppm):

Time

SHMD, GRAVE L TRSICT]

Description (Sand, Silt, Clay, Moisture, etc.)

!Method:

/

Monitor Readings

(Range in ppm):

Analysis

Container Requirements

Collected

Gross Gamma Spectormetry

80z WNG 3.

Other

‘/

MS/MSD

e —————

:K USFZD P’f”fgﬂc, ZIPLoce BheS
- COLLECTIZR O UNDRA P<€PH T

Signature(s):




'|E|= Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Pag_;e___ of
Project Site Name: Site 1, SSP Investigation, NSF Indian Head Sample ID No.:  R01SB0010201
Project No.: . N2144 Sample Location: R01SB001
| Sampled By:  FeED (0 Pawsen

[l Surface Soil C.0.C. No.: 37727

[X] Subsurface Soil

[ Sediment ~Type of Sample:

[1 Other: Low Concentration

[I QA Sample Type: [ High Concentration

Date: (=20 ~O%_ Depth Color Description (Sand, Silt, Clay, Moisture, etc.)

Time: 075‘0 . ( YEC Shr2, STLT $CLpY
. ! [¢
At -0 MOLS T

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.)

/

Method:

[Monitor Readings

(Range in ppm): /

nalysis ontainer Requirements Collected
Gross Gamma Spectormetry 80z WMG #¢ "

HPb=TIC BreS (Z L PLOCE) USED
Fow COrTHMuRRS .

Signature(s):

— <Y

[N

—




'|=|= Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page_ of
Project Site Name: Site 1, SSP Investigation, NSF Indian Hea Sample ID No.:  R01SB0020201
Project No.: N2144 , Sample Location: R01SB002
Sampled By:

[1 Surtace Soil C.0.C. No.: 373 Y

[X] Subsurface Soil

[l Sediment Type of Sample:

[1 Other: ' Low Concentration

[ QA Sample Type: [1 High Concentration

Date: {1 -30-05 Depth Color Description {Sand, Silt, Clay, Moisture, etc.)

Time: SO . 5 A, SILT + CLE
Method:OPT, IWACROCor 2! 9\%!('30(( ((rB(\EU = D, ST A)T

Monitor Reading (ppm): =—

Date: Time Depth . Color Description (Sand, Silt, Clay, Moisture, etc.)

Method:

[Monitor Readings

(Range in ppm):

Analysis Container Requirements Collected Other
Gross Gamma Spectormetry 80z WMG &

Signature(s):

Duplicate ID No.: < ~
ap— AR

MS/MSD

Sm—




-H.'. Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Pag_;e_ of
Project Site Name: Site 1, SSP Investigation, NSF Indian Head Sample ID No.:  R01SB0030201
Project No.: N2144 Sample Location: R01SB003
Sampled By: . ERe0 (W) Revskn
[] Surface Soil ‘ C.0.C. No.: 2770, '
[X] Subsurface Soil '
[] Sediment Type of Sample:
[l Other: Low Concentration
[ QA Sample Type: ] High Concentration

ﬂme{O??

Method: ()PT (VACRO-COE
Monltor Reading (ppm)

ShrsD, S Lt <x-cuwf
MO\S 17

Date: Time Depth ) Color Description (Sand, Silt, Clay, Moisture, etc.)
[Method:
[Monitor Readings
(Range in ppm): /
—

Analysis Container Requirements Collected Other
Gross Gamma Spectormetry 8oz WMG}e -

%USFD pLasTic z(Procie Bacs

| Signature(s): .

MS/MSD

P )

Duplicate ID No.




T

Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Date: } {

[ QA Sample Type:

Page__of
Project Site Name: Site 1, SSP Investigation, NSF Indian Head Sample ID No.:  R01SB0040201
Project No.: N2143 Sample Location: R01SB004
Sampled By: FreOW Capnsean
[1 Surface Soil C.0.C. No.: 777
[X] Subsurface Soil
1 Sediment Type of Sample:
[l Other: Low Concentration

] High Concentration

Depth

O-095 Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Ezﬁ;d(-f)%%? . ; ( « | (R SAND, SILT ¥ CLAY
Feading 24-3%30 | ewrw o s

Color

Description {Sand, Silt, Clay, Moisture, etc.)

quthod:

/

/

Monitor Readings

(Range in ppm):

y

Gross Gamma Spectormetry

MS/MSD
-

Duplicate ID No

RoisRBpupPo3zo

%USEO pLpoTiC 2ZVPLoC < B/—ms




Li-

Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Page of

Project No.:

[1 Surface Soil

[X] Subsurface Soil
[l Sediment

[] Other:

[l QA Sample Type:

Project Site Name: site 1, SSP Investigation, NSF Indian Head Sample ID No.:  R01$B0050201

N2144

Sample Location: R01SB005

Sampled By: E@E% J. Ravusénd
C.0.C. No.: 278%
Type of Sample:.

Low Concentration

1 High Concentration

Date:

Monltor Readlng (ppm)

Time

‘Date. H{-A9-0O% Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: [{ 3O . .
[Method: DPT, (wAcR 0 ote (eL 5B10, SILT + CLhy

24"-30"

Depth

RO

Color Description (Sand, Siit, Clay, Moisture, etc.)

/

Method:

“|Monitor Readings
(Range in ppm):

_—

Analysis

Container Requirements Collected. Other

Gross Gamma Spectormetry

80z WMG & -

~

MS/MSD

Duplicate ID No.:

$ USEN PLastic ZiPLoc& Racs

e ————

| Signature(s):




TE

Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

[l QA Sample Type:

Page___of ___
Project Site Name: site 1, SSP Investigation, NSF Indian Head Sample ID No.: R01SB0060201
Project No.: N2144 ' Sample Location: R01SB006
Sampled By: -

[1 Surface Soil C.0.C. No.: 72

[X] Subsurface Soil

[ Sediment Type of Sample:

[1 Other: K Low Concentration

[1 High Concentration

Depth

Date | ay,

Time: { b OO 7 5 - oL

Method DPT, (MACRO-CORE ¢ o | YEL SAr0,S1CT A
: 24 =30 | @Rra) ol<e

Depth

Description (Sand, Silt, Clay, Moisture, etc.) .

Method:

/

/

WMonitor Readings
(Range in ppm):

Analysis

Container Requirements Collected Other

Gross Gamma Spectormetry

80z WMG 3& v

wm—

FAUSED PrpsTic ZiPLocke BN CS




Li-

Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

1 QA Sample' Type:

‘bate: i\ -2l-0O5

1 High Concentration

Depth

Color

Page_ of ____
Project Site Name: Site 1, SSP Investigation, NSF Indian Head Sample ID No.:  R01SB0070201
Project No.: N2144 Sample Location: R01SB007
Sampled By: )

[1 Surface Soil C.0.C. No.: 2794

[X] Subsurface Soil

[I Sediment Type of Sample:

{] Other: Low Concentration

Description (Sand, Silt, Clay, Moisture, etc.)

Tme: (p2. 5

Method: D PT fmreo CORE.

Monitor Reading (ppm

2430

Depth

YL Bru

Color

SO, SILT +cCLay

Description (Sand, Silt, Clay, Moisture, etc.)

Method:

Monitor Readings

_—

(Range in ppm):

nalysis

Gross Gamma Spectormetry

———

46 Uspn PLasTic Z\Crodk Bals

| Signature(s):

SN/




|'|'.'|= Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page__of __
Project Site Name: site 1, SSP investigation, NSF Indian Head - Sample ID No.: R01SB0080201
Project No.: N2144 Sample Location: R01SB008
Sampled By. Ew
[l Surface Soil C.0.C. No.: 3789
IX] Subsurface Soil
[] Sediment Type of Sample:
[] Other: : %4 Low Concentration
[ QA Sample Type: ' [] High Concentration
Date: /{ -2.4—05 Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: { 3OO
Method: i e 2%“_ 30 “ L(EL/ Brao | S( LT, San0 + CLAY

Monitor Reading (ppm): —

Date:

Depth : Color Description (Sand, Siit, Clay, Moisture, etc.)

Method:

Monitor Readings

(Range in ppm):

Analysis Container Requirements ) Collected Other
Gross Gamma Spectormetry 8oz WMG

— USRA) %\.?LOC\\ Gac Folz COarhnER

— MACRO CORE 5 Mmy@blift

'§ignature(s):

MS/MSD Duplicate ID No.: W




nl Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

[l QA Sample Type:

ate: {{ =DO-(55

Pagre_ of
Project Site Name: Site 1, SSP Investigation, NSF Indian Head Sample ID No.:  R01SB0090201
Project No.: N2144 Sample Location: R01SB009
' Sampled By:
1 Surface Soil C.0.C. No.: 37717
- [X] Subsurface Soil
{] Sediment Type of Sample:
[ Other: ﬁi Low Concentration

[l High Concentration

escription (Sand, Silt, Clay, Moisture, etc.)

D .
Time: [ O/ L’f | -
Metr?od:Dﬂ:, fuhcgo-Colte i

Monitor Reading (ppm): ~~—

Time

SPMD, SILT +CLAY

Description (Sand, Silt, Clay, Moisture, etc.)

IMethod:

/

—

Monitor Readings

(Range in ppm):

Analysis

Container Requirements

Collected Other

Gross Gamma Spectormetry 80z WMG A&

L

FUsep PirsTic 2froce BALS

MS/MSD

——

. Duplicate ID No.
Cmgr———

| Signature(s):




1% Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Page of

Project No.:
{] Surface Soll

[ Sediment
[] Other:

AP

Déte: [-30-0%

Project Site Name: Site 1, SSP Investigation, NSF Indian Head

N2144

[X] Subsurface Soll

[ QA Sample Type:

Sample ID No.:

R01SB0100201

Sample Location: R01SB010

Sampled By:
C.0.C. No.:

Type of'SampIe:

Low Concentration
[l High Concentration

Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: [OOCO Y- S#rD, SILT + CLAY

molsi

Description (Sand, Silt, Clay, Moisture, etc.)

/

/

Monitor Readings

(Range in ppm):

Analysis

Container Requirements

Collected

Other

Gross Gamma Spectormetry

80z WNMG <

OBSER

——

ﬁévsao pLasTic ZIPLoc e BALS

Signature(s):

oo P




'|!|= Tetra Tech NUS, Inc. ~ SOIL & SEDIMENT SAMPLE LOG SHEET

Page_ of
Project Site Name: site 1, SSP Investigation, NSF Indian Head Sample ID No.:  R01SB0110201
Project No.: N2144 Sample Location: R01SB011
_ Sampled By: Eeeo ) BamsEn
[] Surface Soil C.0.C. No.: 2789
[X] Subsurface Soail '
[] Sediment Type of Sample:
[l Other: Low Concentration
[l QA Sample Type: ] High Concentration
Bate: H-A9-0% Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: /¢, (O » YEC | SAND, STLT +CLay

|Method Der. m,uqzo ‘C.Om

A7'-20" | BRS fots T

Date: Time Depth Color Description {Sand, Silt, Clay, Moisture, etc.)

/

Method:

Monitor Readings

(Range in ppm):

Analysis Container Requirements Collected
Gross Gamma Spectormetry 80z WMG —b< 1~

¥ Usep pLratic Z\Prock BpeS

Slgnature(s)

Duplicate ID No. : .

MS/MSD

——




'H: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page__of
Project Site Name: Site 1, SSP Investigation, NSF Indian Head Sample ID No.:  R01SB0120201
Project No.: N2144 Sample Location: R01SB012
Sampled By: i s
[1 Surface Soil : C.0.C. No.: 2,779
[X] Subsurface Soil
[] Sediment Type of Sample:
[] Other: . Low Concentration
[1 QA Sample Type: [I High Concentration
ate: {{ -0 -05" Description (Sand, Silt, Clay, Moisture, etc.)
Time: /{ O A SILT +CLA
Method: DT, prACROCORE te SawD, T ‘(

/¢
Monitor Reading (ppm): ~— Qt‘f '30 Mol sT

COMPOS
Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.)

/

WMethod:

Monitor Readings

(Range in ppm):

nalysis Container Requirements Collecjed Other
Gross Gamma Spectormetry 80z WMG <

Jokp PLseTic ziPLocie Paes

Gire : Signature(s):

MS/MSD Duplicate ID No. T/ W%Ml

—




'H: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page_ of __ _
Project Site Name: Site 1, SSP Investigation, NSF Indian Head Sample ID No.:  R01SB0130201
Project No.: ' N2144 Sample Location: R01SB013
Sampled By:
[1 Surface Soil C.0.C. No.: 3777
[X] Subsurface Soil
[I Sediment Type of Sample:
{] Other: : [l Low Concentration
[ QA Sample Type: [I High Concentration
Description (Sand, Silt, Clay, Moisture, etc.)
Method:DPT, (Ace0 CORE | . (¢ ‘ TEL SHAD, SLLT + CLAY

BrS

Monitor Reading (ppm):

Date: Time Depth Color Description (Sand, Silt, ACIay, Moisture, etc.)

Method:

/

Monitor ‘Readings

(Range in ppm):

Analysis Container Requirements Collected Other
Gross Gamma Spectormetry 80z WMG A& v
OBSE INS / NOTES:!

USEQ PuasTic 2aPloce Bh6es

| Signature(s): :
SN/ P
S——




"H: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Pag_;e_ of
Project Site Name: site 1, SSP Investigation, NSF Indian Head Sample ID No.:  R01SB0140201
Project No.: N2144 Sample Location: R01SB014
Sampled By: Freg (). s

[l Surface Soil C.0.C. No.: 2777

[X] Subsurface Soil

[ Sediment Type of Sample:

[] Other: Low Concentration

[1 QA Sampie Type: [1 High Concentration

Date: /] ’30 - 05- Description (Sand, Silt, Ciay, Moisture, etc.)
Time: (OF 35 — L
Method: DP7, (lUACO-CORE. '1‘“ 30(, WVE L SA D, SILT + AT

Monitor Reading (ppm):  ~=

Date:

Depth Description (Sand, Silt, Clay, Moisture, etc.)

Method:

Monitor Readings

(Range in ppm):

Container Requirements Collected Other
Gross Gamma Spectormetry 80z WMG &

| Signature(s):

CA—

MS/MSD
—

Duplicate ID No.:

N ——




"

Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Page___of ____

Project No.:
[l Surface Saoll

[l Sediment
[] Other:

Date:

-2

[X] Subsurface Soil

[l QA Sample Type:

Project Site Name: Site 1, SSP Investigation, NSF Indian Head

Sample ID No.:  R01SB0150201

N2144

Sample Location; R01SB015

Sampled By: =

C.0.C. No.: 3789
Type of Sample:
“#Low Concentration

[] High Concentration

(L%

Time:

[Method: DPT, MACEo ~-COMRE

COMPOS P

Date:

Monitor Reading (ppm):

YEL

Color

Sie0, SILT + CLAY

Description (Sand, Silt, Clay, Moisture, etc.)

/

Method:

/

!Monitor Readings

_—

(Range in ppm):

nalysis

Container Requirements

Coliected Other

8oz WMG A<

|Vl

Gross Gamma Spectormetry

MS/MSD

Duplicate ID No.

HUSED fLbsTic ZAPOCK GAGS

Signature(s):

S




'|!|= Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Pag_;e_ of _
Project Site Name: site 1, SSP Investigation, NSF Indian Head Sample ID No.:. R01SB0160201
Project No.: N2144 Sample Location: R01SB016
Sampled By: Ereo W), Capmcesr

[l Surface Soil C.0.C. No.: 23777

[X] Subsurface Soil

[ Sediment Type of Sample:

[] Other: Low Concentration

1 QA Sample Type: , - ] High Concentration

Da

: escription (Sand, Silt, Clay, Moisture, etc.)
Time:

ok A2

MethodDPT, fyc o C ORE | ; YEL ShrQ,SieT +~CLf
Msmf.or_ ! ¢'- 30[ By / mozsrw

] 0
=1 o
v ) )

[
=3
@
—
1 ke)
i e
3
=

Date: ) Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Method .
Monitor Readings /
(Range in ppm):
—
/

Analysis Container Requirements Collected

Gross Gamma Spectormetry 80z WMG ¢ .

OBSER

KUSED Phovic ZiPLock BACS

Signature(s):

MS/MSD Duplicate ID No.: i < S~
— RO\SBDULOZ2. 0O\ é\\ﬁ%‘%




Tt

Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Date: {]-20-0O5

[l QA Sample Type:

Depth

Color

Page__of __
Project Site Name: Site 1, SSP Investigation, NSF Indian Head Sample ID No.:  R01SB0170201
Project No.: N2144 Sample Location: R01SB017
Sampied By: £ (1

[ Surface Soil C.0.C. No.: ’57%0(

[X] Subsurface Soil

[ Sediment Type of Sample:

[ Other: W Low Concentration

[1 High Concentration

Description (Sand, Silt, Clay, Moisture, etc.)

Time:

o2C0

Method: DPT, ju BRC RO (ot

COMPOS

Monitor Reading (ppm):

2\(‘:%0(/

—

YEL
Bra

SHAD, ST + CLAY

Description (Sand, Silt, Clay, Moisture, etc.)

/

IMethod:

Monitor Readings
(Range in ppm):

/

Analysis

Gross Gamma Spectormetry

80z WMG Y&

MS/MSD

P

K USED PLasTic Z\PLock B#eS

Duplicate ID No.:

Signature(s):




Tt

Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

[l QA Sample Type:

Page_ of _
Project Site Name: Site 1, SSP Investigation, NSF indian Head Sampile ID No.: R01SB0180201
Project No.: N2144 Sample Location: R01SB018
Sampled By: Ful.

[l Surface Soil C.0.C. No.: 23784

[X] Subsurface Soil

[] Sediment. Type of Sample:

[] Other: ¥ Low Concentration

[l High Concentration

Description (Sand, Silt, Clay, Moisture, etc.)

Date:

Time: 55D
, ' 4 M w | YEe ALY Cay
Method: T/ 2T FY
Mznit?)r Reading (ppm): f 2‘1 = }O iBﬂ-ﬂ/ +—<Q SED

Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
WMethod:
Monitor Readings
(Range in ppm):
L
/

Analysis

Container Requirements

Other

Gross Gamma Spe

ctormetry .

80z WMG I~

Coliected
w0

OBSERVATION:

MS/MSD
—

Duplicate ID No.:

¥ 5RO TaProck (BhG FoR COATAIMPRN
(Oov ke Ehce ko)

—

Signature(s):

Z



Tetra Tech NUS, inc.

Li-

SOIL & SEDIMENT SAMPLE LOG SHEET

Pag_;e_ of
Project Site Name: site 1, SSP Investigation, NSF Indian Head Sample ID No.:  R01SB0190201
Project No.: N2144 Sample Location: R01SB019
Sampled By: = g

[] Surface Soil C.0.C. No.: 2789

[X] Subsurface Soil

[] Sediment Type of Sample:

[l Other: K Low Concentration

[ QA Sample Type:

[] High Concentration

escription (Sand, Silt, Clay, Moisture, etc.)

Time: (/G
Method: DPT, DIRECT (S¢ e
Monitor Reading (ppm}):

Time

SAMD, SILT +CLAY

Description (Sand, Silt, Clay, Moisture, etc.)

/

/

[Monitor Readings

(Range in ppm):

Analysis

Other

Container Requirements Collected

Gross Gamma Spectormetry

80z WMG & v

OBSERVATIO

MS/MSD

a——

Duplicate ID No.

Boep paemic ziprock. Bacs

Signature(s):

W7/




Li-

Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

[I QA Sample Type:

Date: []—30~-05

Depth

Color

[1 High Concentration

Description (Sand, Silt, Clay, Moisture, etc.)

Pag_;e____ of
Project Site Name: Site 1, SSP Investigation, NSF Indian Head Sample ID No.:  R01SB0200201
Project No.: N2144 Sampie Location: R01SB020
Sampled By: = ik

[l Surface Soil C.0.C. No.: 3I7SE A

[X] Subsurface Soll

[l Sediment Type of Sample:

[] Other: Low Concentration

Time: 735

24 =30

Depth

KE L

SAND, SiLT « CLaY

Description (Sand, Silt, Clay, Moisture, etc.)

Method:

Monitor Readings
(Range in ppm):

Analysis

Container Requirements

Collected

Other

Gross Gamma Spectormetry

80z WMG #

V

OBSER

MS/MSD

Epmm—

NO

Duplicate ID No.

ROISBDUEOLo

*usﬁp Pa,p&ﬂc_ Z\feoc e BAL

Signature(s):

et Wy e




ey

T

Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

[ QA Sample Type:

f] High Concentration

—t Page___ of
Project Site Name: Site 1, SSP Investigation, NSF Indian Head Sample ID No.: R01SB0210201
Project No.: N2144 Sample Location: R01SB021

Sampled By: Fuw iRk
[l Surface Soil C.0.C. No.: 3777
[X] Subsurface Soil
[1 Sediment Type of Sample:
[} Other: KLow Concentration

cO
Date:

Monitor Reading (ppm

Time

Depth

Color

GRAB SAM
ate: ({—-30 - 05 Depth Color Description (Sand, Silt, Clay, Moisture, etc.)

Time: |02 & = s

Method: DPT, Vg e cr Cien f / \g;ﬂ‘:/ S, S1LT By

Description (Sand, Silt, Clay, Moisture, etc.)

/

[Method:

/

Monitor Readings

(Range in ppm):

Container Requirements

Collected

Other

Gross Gamma Spectormetry

8oz WMG A&

—

OBS

MS/MSD

——

Duplicate ID No.

Signature(s):

/25N




Li-

Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Page of ___

Project No.:

[1 Surface Soil

[X] Subsurface Soil
[1 Sediment

[l Other:

[ QA Sample Type:

D

. Project Site Name: Site 1, SSP Investigation, NSF Indian Head

N2144

Sample ID No.:

R01SB0220201

Sample Location: R01SB022

Sampled By:
C.0.C. No.:

Type of Sample:
Low Concentration
] High Concentration

d, Silt, Clay,

Time': OY4 0

Method:[DPT, ccr Fee
Monitor Reading (ppm

): ——

24"-30"

YEL
Br

P s
S, SILT + CLby
O s

COMPOSIT
Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Method: -

[Monitor Readings .

(Range in ppm):

Container Requirements

Collected

Other

Gross Gamma Spectormetry

80z WMG 3

V4

MS/MSD

R——

—)ﬁ VSED Z\Procie Bacs

Duplicate 1D No.




'“= Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page_ of
Project Site Name: Site 1, SSP Investigation, NSF Indian Head Sample ID No.: R01SB0230201
Project No.: N2144 Sample Location: R01SB023
Sampled By: Frern u/ pySES]

[l Surface Soil C.0.C. No.: 3777

[X] Subsurface Sail

[ Sediment ‘ Type of Sample:

[] Other: Low Concentration

[ QA Sample Type: [1 High Concentration

Date: {{~30) —-OS " Depth Color Description (Sand, Silt, Clay, Moisture, etc.)

Time: 08 Py L(].ZL_ . S/A”VO/ SILT + CLA\(

[

2"1(‘3(3‘ B

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
!Method:
Monitor Readings _—

(Range in ppm): ' /

Container Requirements Collected
Gross Gamma Spectormetry . 80z WMG . e

% vsen ZifLocke Gpe s

Signature(s):

Duplicate ID No.: —/\;

MS/MSD
/




Tt

Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

[l QA Sample Type:

[1 High Concentration

Page_ of
Project Site Name:  Site 1, SSP Investigation, NSF Indian Head Sample ID No.:  R01SB0240201
Project No.: N2144 Sample Location: R01SB024
Sampled By: =

[l Surface Soil C.0.C. No.: 578 X

[X1 Subsurface Soil

[] Sediment Type of Sample: -

[] Other: Low Concentration

Date:

Monitor Reading (ppm):

Depth

Color

Description (Sand, Silt, Clay, Moisture, etc.)

Date: H{-50-~05 Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: O TS " , “(Fz‘. _ - _
Method: RECYT : - SBAD,SICT & Ty

o e e s " o ST

/

Method:

—

qMonitor Readings

(Range in ppm):

Analysis

Container Requirements

Collected

Gross Gamma Spectormetry

80z WMG ¢

[

MS/MSD
-—

Duplicate ID No.:

—

Signature(s):

el Voo




Li-

Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

[ QA Sample Type:

Date: I{/%0/0O5

Pag_ge_ of
Project Site Name: Site 1, SSP Investigation, NSF Indian Head Sample ID No.:  R01SB0250201
Project No.: N2144 Sample Location: R01SB025
Sampled By: e

[l Surface Saoil C.0.C. No.: 3777

[X] Subsurface Soil _

[l Sediment Type of Sample:

" [] Other: Low Concentration

[] High Concentration

Description (Sand, Silt, Clay, Moisture, etc.)

Time: O

Method: DET /DLRELT Fy

Monitor Reading (ppm): ——

Date: Time

24 30"

Depth

Yt
PRI

Color

SkD,SILT + LAY

Description (Sand, Siit, Clay, Moisture, etc.)

IMethod:

[Monitor Readings

(Range in ppm):

nalysis

ontainer Requirements

Gross Gamma Spectormetry

80z WMG ¥

MS/MSD

—

Duplicate ID No.:

KUsED ZuProck OGS Coovﬁ\,r; -lf(’uy%ﬂ_ D

—




'H: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page_ of
Project Site Name: Site 1, SSP Investigation, NSF Indian Head Sample ID No.:  R01SB0260201
Project No.: N2144 Sample Location: R01SB026
Sampled By: FLIRbnwvs B4

[1 Surface Soil C.0.C. No.: 2778

[X] Subsurface Soil

[1 Sediment Type of Sample:

[I Other: Low Concentration

[ QA Sample Type: ] High Concentration

ate: [{[~50-0O% Depth Color Description (Sand, Silt, Clay, Moisture, etc.)

Time: {130 -
¢ = -
[Method: DPT /D1 R 2 4 304 YR Skro SLT

Monitor Reading (ppm): Y AN prons 1T

Description (Sand, Silt, Clay, Moisture, etc.)

Date: Depth Color
[Method:
Monitor Readings
(Rangein ppmy):
L

Analysis Container Requirements Collected Other
Gross Gamma Spectormetry 80z WMG < [

HUSED ZAPLOCi B $ CDWB‘“FL>

MS/MSD . Duplicate ID No.: W
— =




Tetra Tech NUS, Inc.

TE

SOIL & SEDIMENT SAMPLE LOG SHEET

nge_ of
Project Site Name: Site 1, SSP Investigation, NSF indian Head Sample ID No.:  R01SB0270201
Project No.: N2144 Sample Location: R01SB027
- Sampied By: W4

[] Surface Soil C.0.C. No.: 3779

[X] Subsurface Soil

[l Sediment Type of Sampile:

[] Other: Low Concentration

[l QA Sample Type:

] High Concentration

G

Date: {[-B0-05"

Monitor Reading (ppm):

Date: Time Depth

Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: (/2.0 s
Method: prac o CorGf/DLR ad] 24 “ 30:( \‘fé;-&u Sir0 ,SteT :\i'é':z 4
1

Color

Description (Sand, Silt, Clay, Moisture, etc.)

Method:

/

Monitor Readings

_—

(Range in ppm):

ysi

Container Req

Collected Other

Gross Gamma Spectormetry

8oz WMG

v

MS/MSD

o SRNECY

Duplicate ID No.:
—

”«USIZO Zifrocie BreS Fo Con/TA WA




E Tetra Tech NUS, Inc. " BORING LOG | | Page ____of

PROJECT NAME:  Site 1 SSP Investigation BORING No.: S01SBO® |
PROJECT NUMBER: 112GN2144 ' DATE: I11-30-Q5
DRILLING COMPANY: MIG Environmental GEOLOGIST: Fred W. Ramser
DRILLING RIG: = (G Fo PRoBE- Pice UP tuce DRILLER:  LEy SZARCOW SKE
-MATERIAL DESCRIPTION o PID/FID Reading (ppm)
_J Sample | Depth| Blows/ | -Sample | Lithology | - sl - : ; U SR P -
No.and| (Ft) | 6"or |Recovery/| Change [~ . = il ’ s 5 o
Typeor| or RQD Sample | (Depth/Ft.) |-Soil Density/ |- - -] - . '-E’ gEE I
RaD | Run | (%) | Length or | Consistencyf ~ - |- I v c .Remarks slsle|a
‘No. Screened ert L iGoler Material Classification 3 Elals s
Interval | SRoeK. iU - : * & 1€l 8 4E
 Hardness Slaids
W10 , P 1 IR
A 10w ) SURPA<E
o B G +s) P 5%
] k’t - ' J/ .
12t D B S D 57
I-;zgjl . = . ’ \
- e [ saro+gravec o
s
i v
2 "
fe 2.5 .
% 5] «
- 7
Tp=3
COL LIECTRD.
2~ 20" reaErUAL
For Ml ¥Sis
* When rock coring, enter rock brokeness. _ .
** Include monitor re,%ding' in 6{ foot intervals @ borehole. Increase reading frequency if elevated reponse read. ) Drilling Area
Remarks: 2° ¥ ¥" pacro corE afAcerntr Liner Background (ppm):[ L/Z ]

Converted to Well: ‘ Yes No X< Well 1.D. #: —



PROJECT NAME:
PROJECT NUMBER:
DRILLING COMPANY: MIG Environmental

EI Tetra Tech NUS, Inc.

BORING LOG

Site 1 SSP Investigation _ BORING No.:

112GN2144

DATE:

Page ___ of ___

S01SBOOI

\L-\~O5

GEOLOGIST: Fred W. Ramser

Remarks: 2 ¥ ! Mac Lo—cottb L"/ AETATE C ()G

DRILLING RIG: GEOPROD DRILLER: [ SzARKOWSIKT
, MATERIAL DESCRIPTION ' PID/FID Reading (ppm)
_{ Sample | Depth | Blows/ | -Sample Lithology |. ' . : L ; . u i i -
No.and{ (Ft) 6"or |Recovery/| Change. [l o : s o ‘
- | Typeor| or RQD | sample | (Depth/Ft) | Soil Density/}. ' - 1. Hlyls
RQD | Run (%) Length or “Consistency |* . |-" e c Remarks %_: 5 % P
No. Screened [ ori " |Color| - .+ Material Classification S elals|s
Interval Rock 7| s : > - ELE[E
‘qurdi-g_ess; -~ 18|88 &
S~ Y —
Q900 ttﬂ\* ‘i LOAvA ___Bm
i f QEL BRI
L
H{ i SVeT +Spsp
Ly )
2 e
: P
RN
o
-
1
1" k \‘\
\f 1 v
'a - .
5 } H \
p |
30“ Vi vy . \
s BRN) Sprwo TR, P
N - ) . .
. <: -‘C\, T—‘(STL’F
%? % - 4,_‘.' * o
o COLLAcTED SPL
3 S0\ 902010t
o 5
* When rock coring, enter rock brokeness. |
** Include monitor readmg in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. DriIIing Area

~ Background (ppm):

Converted to Well:

Yes

No % Well 1.D. #:




Li-

PROJECT NAME:

Site 1 SSP Investigation BORING No.: S01SBOO2

Tetra Tech NUS, Inc. BOR'NG LOG | , | Pag-e __of ___

Converted to Well:

PROJECT NUMBER: 112GN2144 ' "DATE: -3 -8
DRILLING COMPANY: MIG Environmental GEOLOGIST: Fred W. Ramser
DRILLING RIG: CFo eroB DRILLER:  (En) Szariowsicl
.~ MATERIAL DESCRIPTION ' PID/FID Reading (ppm)]
| sampte | Depth | Biows/ | Sample | Lithotogy |- By p H R . 1 U N B
No.and| (Ft) | 6"or |Recovery/| Change [ 7@ ../l : .S k| R
Typeor| or RQD | Sample | (Depth/Ft) |-Soil Density/: o iy Bls b
RQD | Run (%) Length or Consistency |-~ 7 e L C Remarks _g_. 15 % N
‘No. Screened | ior Tl |- . ‘Material Classification- s elalsS |5
Interval | R i . S * & EVS|E
V'H'g"rd‘i{es_s P . 3 o |'a
o AR || ASRHaTT SUeFace
r:‘\_’ : CRBV 2L +SKnA) GUW
R .
‘”-' .t ‘ \
_— 3 Pl ' . _ \
\2_ “ = | SurD +S50ex 5P
o ‘ . P
SA+D , GRovke |G
ST
2 }
[LESS S
3 \ i
- ColLLfetfp AL '
3 L 201\S (?oo’bo\ oY
) ' { ¢
@ | 9~A™
* When rock coring, enter rock brokeness. ) _ _
** Include monitor reading'in 6 foot intervals @ borehole. Increasg reading frequency if elevated reponse read. Drilling Area
Remarks: Q' ¥ 4 "ywacro cotr ofACE rirr Lk Background (ppm):[fJA- ]

Yes _ No é WeII 1.D. #: E—



@ Tetra Tech NUS, Iﬁc. BORING LOG ’ Page bf B

PROJECT NAME:  Site 1 SSP Investigation BORING No.: S01SBAOY
PROJECT NUMBER: 112GN2144 ' DATE: L2 -\ ~O§
DRILLING COMPANY: MIG Environmental GEOLOGIST: Fred W. Ramser
DRILLING RIG: G D Pron DRILLER: LEas S.
~ MATERIAL DESCRIPTION ' PID/FID Reading (ppm)}
.| Sample | Depth | Blows/ | Sample | Lithology |. " R S o L ; : [t I | '
No.and | (Ft) 6" or J]Recovery/| Change | : ' 1 s .
Typeor| or RQD Sample | (Depth/Ft.) |-So » i g E -:0 :N
RQD Run (%} Length or Cor n, = ” " R c Remarks —g-_. /3 5 o
‘No. Screened | or. ¢ =+ Material Classification .. -.-] '§ Elelsts
Interval 7 'Rock R BN ; L : * & g 5 %
.-Hardness:. | .. - N e
21 TCo o
o824 o -
YEL B Sy Sm
+Si1e \
\ U
T CRavyeL
21¢
7 & .
36 y V.
Coccger Sote
- !
@ 19 —2
FOVC At ¢S\S
* When rock coring, enter rock brokeness. } .
** Include monitor r?at_jing'in 6 foot intervals @ borehole. Incregse reading frequency if elevated reponse read. Drilling Area
Remarks: Q" <4 panc@o Cont W[ ACETITE  LinER Background (ppm):[ AJA- |

Converted to Well: Yes

No X “Well 1D, # —



T

Tetra Tech NUS, Inc.

L BORING LOG Page___of__
PROJECT NAME: Site 1 SSP Investigation BORING No.: S01SBOO S
PROJECT NUMBER: 112GN2144 DATE: 17 (-0 5
DRILLING COMPANY: MIG Environmental GEOLOGIST: Fred W. Ramser
DRILLING RIG: GEO PROB. DRILLER: LB S,
: MATERIAL DESCRIPTION ' PID/FID Reading (ppm)
| Sample | Depth | Blows/ | Sample Lithology |.. B DS P . B R I V] LR
No.and| (Ft) | 6"or |Recovery/| Change | @ .. . -.if.™. 1s sl e
Typeor| or RQD | Sample | (DeptivFt.) | Soil Density/ [-. - - g N s
RaD | Run | (%) Length or  Consistency - |1 - , co c Remarks alsl3 o
‘No. Screened | - %’or. - {Colorf - - Material Classification = | § Elal s s
Interval  |*xiRoek - - R ; IR & E o | &
Hafdness s el @] a
S-) T TSR TComm STeT k
©903] } I} }A*l Fr b M
it |
R -
- e ) € 9 S PP
(" ~ .- 2 | 51T
- { .
~ :
N SHO TR CRAKC
2‘_’{‘ . “:";
a~ & o . \{ V
. o L~ -
oA > Z06°€ GRAELHSPD L]
TP& L |
2
K oLt SO
| @ 19— 2" Boc
Ancisis
* When rock coring, enter rock brokeness. » )
** Include monitor reading'in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. DriIIing Area

Remarks: QJ X '-f' MaocRo cole .ACET})/TT:LII\)F«&

Background (ppm):[©Q.g_|

Converted to Well:

Yes

No X WelllD. #_

emm————




@ Tetra Tech NUS, Inc.

PROJECT NAME:
PROJECT NUMBER:

BORING LOG Page __of __

Site 1 SSP Investigation .

BORING No.: S01SBOOG

112GN2144

DATE: {2~\-0%

DRILLING COMPANY: MIG Environmental

GEOLOGIST: Fred W. Ramser

DRILLING RIG: _EOPLoBE DRILLER: LEV S. -
' - MATERIAL DESCRIPTION o PIDIFID Reading (ppm)}
.| Sample | Depth| Blows/ | -Sample | Lithology I RO : T U 1
No.and| (Ft) | 6"or JRecovery/| Change [ .. --.:if . [, .S ST
Typeor| or RQD | Sample | (Depth/Ft.) |-Soil Density/ |- . g Nl s
RQD | Run (%) Length or “Consistency:[" "~ = | : S C Remarks %_ 1 % P
‘No. Screened [ *"or . Color] - . Material Classification S Elals s
Interval - | “Roék o1 . . 3 g S NE-
VHa‘rdhj‘esvs-_, v o o {a
- PRI Lo : ;
S 1955) LOR (Spamis17)
i Q0 +CCHVEC
¢ “'r‘:. :
. <
\2 S
‘ LES
. S - GRMvEL P
- ) (MORE Sicr
/ N
{ < Vv \/
U SHR ST M
Dy 3 :
A A \] ]
Corceer  Qo1C
) Z4-36" Fou
BB CS1s
* When rock coring, enter rock brokeness. )
** Include monitor"read(ing'in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Dri iIIing Area
Remarks: L ¥ 4! pgeno Colle "/JA’C@TP’T‘F_ (il __ Background (ppm):

Converted to Well:

Yes

No ﬁ WeII I.D. #: —



E Tetra Tech NUS, Inc. BORING LOG

"Page ___of ___
PROJECT NAME:  Site 1 SSP Investigation BORING No.: 80188007
PROJECT NUMBER: 112GN2144 ' DATE: I\-30-05
DRILLING COMPANY: MIG Environmental

GEOLOGIST: Fred W. Ramser
DRILLINGRIG: GEo PRORE DRILLER: Lew S,

MATERIAL DESCRIPTION

PID/FID Reading (ppm)l
.| Sample | Depth| Blows/ | -Sample | Lithology {. . o

U .

No.and| (Ft) | 6"or |Recovery/| Change | =7 . " . f. " ; 'S )
Typeor| or RQD | Sample | (Depth/Ft.) |-Soil Density/ [ - 4. P e I
RQD | Run (%) Length or Consistency |-~~~ |- : : i C Remarks %’_ 1% % 5
‘No. Screened |7 or Color{ - Material Classification S S els <1y

intervat | "Roek © |- o ' * @ ElsE

.-Hardness - { . o | o] a

Piso| ‘ | W ASPUACT SurEsce
| S0 LCRAEC w

o« A
Q® o
® ‘“
N

A”u) - - |‘ - :
|Beu) §g\3zr,u,o_ ¥
2+ N
& | |
31 - COLLEeTE.

so1e D (824"
Lov An (S15

* When rock coring, enter rock brokeness.

** Include monitor reading'in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read.

; Drilling Area
Remarks: VX & tbcgo-ColE cv ACE’TWTE- LivEr

Background (ppm)::l

Converted to Well: Yes

No x WeII 1.D. #: s



1%. Tetra Tech NUS, Inc. BORlNG LOG | N Page_bf__

PROJECT NAME:  Site 1 SSP Investigation BORING No.: 801 SBOoO &
PROJECT NUMBER: 112GN2144 ' DATE: i\-30-08
DRILLING COMPANY: MIG Environmental GEOLOGIST: Fred W. Ramser
DRILLING RIG: - bEoPrRO DRILLER: LB S, -
MATERIAL DESCRIPTION o PID/FID Reading (ppm)]
| sample | Depth | Blows/ | .Sample | Lithology k : R R I V) | o
No.and| (Ft) | 6"or [Recovery/| Change | : } ] 'S o
Typeor| or RQD | Sample | (Depth/Ft.) |-Soil Density/ | - - - . Ntz
RQD | Run | (%) | Length or | Consistency f ~ R I Remarks 2lslga
‘No. Screened “ior ‘Color{ - .. Material-Clagsification =" .'| 'S glalsls
Interval | "Roek .. : I & «E: s | E
Hardness - | . w-| @ Q’v
ek PopulCT SURFRCE
B it + S Gly
| 1y
1t Bb Qi sermee (M
TR € "ASAVD '
WSS LT b
R : ; r
24" TR CRAVEL
i = 1 v 2
(
3 . CULL AR
| solL @ [9"-2y"
For pamevsis
* When rock coring, enter rock brokeness. )
** Include monitor reading in 6 ;oot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area
Remarks: 2 X4 WMACRoCONE YV AcE 7hvE  Lins FIK Background (ppm):
Converted to Well: Yes No K » Well 1.D. #: ~——




' E . Tetra Tech NUS, Inc.

PROJECT NAME:

BORING LOG Page__of __

Site 1 SSP Investigation BORING No.: S01SBOOH
PROJECT NUMBER: 112GN2144 ' DATE: \"l—{-Og
DRILLING COMPANY: MIG Environmental GEOLOGIST: Fred W. Ramser
DRILLING RIG: (2EO PROBY ~ DRILLER: e Q. :
. MATERIAL DESCRIPTION o PIDIFID Reading (ppm)]
] Sample | Depth | Blows/ | -Sample Lithology : v S R . .

No.and | (Ft) 6" or
Typeor| or RQD

Recovery/}| Change

Sample | (Depth/Ft.

) |:soii Densityr |-}

b/

EL :
1s A
un ) en or ‘Gonsistency:[:- 1 o o X o | O % I N
Rap -Fr!lo. o renath Screened C :ort Y Color| -, Material-CIassif_ibation‘ s Remarks ‘E’" —‘{’-_‘ ..g' -?;
Interval Rock: ] 1 - B : . & _g s lE
araness |- | [8]2]&
Bz NN Lohmn |
N 220 termm PUW
12" - U v
SAh Y, S+ M
G- CAVEL
X F‘{“
. SPrp +SILT
T C2AVEL

(

\

co LuEc D SO L

®24"'- 30" For

CHEM BLPLISIS

* When rock coring, enter rock brokeness.

** Inctude monitor r(ifding‘ in6 ;oot intervals @ borehole. Increase readin

g frequency if elevated reponse read. Dri iIIing Area
v

Remarks: )} % & ymacl o Cong W Aefzm{‘g L e Background (ppm):

Converted to Well:

Yes

No X WellD.# —



E Tetra Tech NUS, Inc.

L BORING LOG Page__of__
PROJECT NAME: Site 1 SSP Investigation BORING No.: S01SBO\O
PROJECT NUMBER: 112GN2144 ‘ DATE: {(2-\-O5
DRILLING COMPANY: MIG Environmental GEOLOGIST: Fred W. Ramser
DRILLING RIG: GEO PLOBE DRILLER: LE S,
- - MATERIAL DESCRIPTION ' PID/FID Reading (ppm)]
|| Ssample | Depth | Blows/ | Sample R EEREEN P R : du B B
No.and| (Ft.) | 6"or |Recovery/ TIPS R 1 s SO A
Typeor| or | RQD Sample | (Depth/Ft.) |-Soil Density/ }.- .- -]~ ° . g By
RQD | Run (%) Length Consistency |- 1 L e S C Remarks % 5 %»‘ N
‘No. Screened | . “'or . {Color] Material:Classification ~-~.:-'{ '§ £S5 s
SoReek Fleief e e e B * @ g o | E
. Hardness. |- N I L R
— R PN K
Sass LOB
. S
{EL DN
| LT +Srrl)
12/ v
24"
/ N
S :

=1 1371 -

CoOCLECTER

S @ 2¢'" 30"

Fowe Awwc (SIS

* When rock coring, enter rock brokeness.

** Include monitor reagding in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read.

Drilling Area

Remarks: 2" ¥ 97 npacro Cowe ‘v,//—scerm LR Background (ppm):[UA ]

Converted to Well: Yes

o——

No 5 Well I.D. #;



:Ej Tetra Tech NUS, Inc. BORING LOG | | Page - 6f L

PROJECT NAME:  Site 1 SSP Investigation BORING No.: S01SBOI |
PROJECT NUMBER: 112GN2144 ' DATE: \2-\~0O%
DRILLING COMPANY: MIG Environmental GEOLOGIST: Fred W. Ramser
DRILLINGRIG: - (G FEO YROBE _ DRILLER: Lep S.
' MATERIAL DESCRIPTION o PID/FID Reading (ppm)]
_§ Sample | Depth | Blows/ | -Sample Lithology | EY S SR : : s ] R 5] -
No. and | (Ft.) 6"or ‘|Recovery/[ Change }'° IR s ) s | o
Typeor| or RQD Sample | (Depth/Ft.) |-Soil Density/ [ . lc & gl £ ij
un %) en or Consistency |-~ = ]| Lo ; . ol N
Ad® -':40_ o Fenth Screened | or y Color|*- .- Material-Classification” [ Remarks g gg g
interval | Reek. | Eeliiis p * @ €18 i
‘Ha_rdness " . ‘ o m n
- » ‘ ( : _ v’ I -
1600 _ 5719‘_. SILTY Sr Y
‘ e LO AWM M|
_ N PRU St TR BP
2 e ' S\LT
o2 e
2l 4
TD,@ _
) CoLLfcT SOl
4 ¢
@ (8" -2¢
for. Armnc ¢Sis
* When rock coring, enter rock brokeness.

** Include monitor readlng in6 foot intervals @ borehole. Increase reading frequency if elevated reponse read.

Drilling Area
Remarks: ' ® ¢! MACEo - CORE w/AceTIME LILER. Background (ppm):[NA_]

Converted to Well: Yes No ZS WeII 1.D. #: —




|E Tetra Tech NUS, Inc. | BORING LOG | | Page __of ___

PROJECT NAME: Site 1 SSP Investigation BORING No.: S01SBO L
PROJECT NUMBER: 112GN2144 ' DATE: 1W\-30 -05
DRILLING COMPANY: MIG Environmental GEOLOGIST: Fred W. Ramser
DRILLING RIG: - L0 PROBE ~ DRILLER: Lisgd S,
o MATERIAL DESCRIPTION ' PID/FID Reading (ppm){
_| Sample | Depth | Blows/ | Sample | Lithology | ] B v R P &

No.and| (Ft) 6"or |Recovery/| Change f . ol o)
“J Typeor| or RQD Sample | (DepthvFt.) |-Soil Density/.| - .~ -

1Y f SR

13 )y s

RQD | Run (%) | Length or Consistency-{: . R i Cc Remarks %_ : 5-’%.-;-' % N

‘No. Screened Lor Color| - .- . Material Classification S o

nterval | . 'Rock .- L ’ * alEls|E

. Hardness - | -~ . 1&la s
e R . "y
(605 - | I ASPHMLT SurPacs

QbvELdSrrp W

~ : ]
s

S TR S1et

~ "L
/¢ B ) -
NN . -
>
\“’
¢ ' S .
24" -

) . ) e B : - R ' Ul
| 124+ YV X ¥

CotegeTep SolL
@ (8" ~Z"
For  AxncdSs

* When rock coring, enter rock brokeness.

** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. DriIIing Area

Remarks: Q" « o rvinceo —cORE W ACETME Lip/8@ -  Background (ppm):

T

Converted to Well: Yes No X ‘ ‘ WeII 1.D. #; PR



E | Tetra Tech NUS, Inc.

BORING LOG

Page ___of
PROJECT NAME: Site 1 SSP Investigation BORING No.: S01SBD\ 3
PROJECT NUMBER: 112GN2144 DATE: 12 -1~ o¢
DRILLING COMPANY: MIG Environmental GEOLOGIST: Fred W. Ramser
DRILLING RIG: (LEO PROBE DRILLER: LEL S.
- MATERIAL DESCRIPTION o PID/FID Reading (ppm)
|| Sample | Depth | Blows/ | .Sample | Lithology Y R ER o S iy O B .
No.and| (Ft) | 6"or fRecovery/| Change | & -+ - = ‘| 1s R NG T
Typeor| or | RQD Sample | (DeptivFt.) | Soil Density/ |- . & I SO R
RQD | Run (%) Length or Consistency' [ © |- S SRR Cc Remarks 21 5 2 o
‘No. Screened or Colorf - > “Material Classification =~ .| § e s S5
Interval Rock |- o) LI ! I o Els|E
Heraness 1| 81818
S7ko M LOLyn
YeL Bry) Sict g1
. 1] + Spp
" Hl |
TR GRAVEL
P 17 \V
| I e SO P
%t( % T ' .

COLLECTED SOl

(3 (824" pox

Aiac £SeS

* When rock coring, enter rock brokeness.

** Include monitor reading'in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read.

Drilling Area

Remarks: 2 ¥ %' (MACRO CORE  “[pceraTE Cusr _ Background (ppm):[ [IA]

Converted to Well:

Yes

No E WeII 1.D. #:

ne——




El Tetra Tech NUS, Inc.

BORING LOG

Converted to Well:

Page ____of ____
PROJECT NAME: Site 1 SSP Investigation BORING No.: S01SBO|4
PROJECT NUMBER: 112GN2144 . DATE: 12 -0O1-0S
DRILLING COMPANY: MIG Environmental GEOLOGIST: Fred W. Ramser
DRILLING RIG: BECPROGE DRILLER: LEA) S.
‘ , MATERIAL DESCRIPTION ' -~ PIDIFID Reading (ppm)|
.|| Sample | Depth | Blows/ | -Sample { Lithology |. - I BT P S S 1u N B B
No.and| (Ft) | 6"or |Recovery/| Change : P R A 'S o | R e
Typeor| or | RGD | Sample | (DeptivFt) | -Soi e 1c wlRla i
B R ] P L5 | sermmed | or [olor| - Materiat Glassification | s Remarks BlE121s
Interval Rock . 7 Vi) Tl T Sl * B ?E‘ -0
+Hardness - | :- ) RN I N B
-ﬁg\ , PR SULTHSIaab LOSM
\Ot9 ,
! . (BL BrRU Sty |
{ e o4 '
YaR L TG Chvee
~ 1 -
L
{ﬂ;
l‘} v
e
| I
ok f
P Ig
' L
| i
L2 J
T
0@ _
7! COLLEcTREY Svic
A -2 For.
AWH/LYSl 3
* When rock coring, enter rock brokeness.
** Include monitor r?admg in6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. DriIIing Area
Remarks: 2" x ¢! fwpcRo - coRe “'/AQEW LLastn Background (ppm):[ JJA |
Yes & » WeII 1.D. #: —



@ Tetra Tech NUS, Inc. BORING LOG | Page — bf .

PROJECT NAME: Site 1 SSP Investigation BORING No.: SO1SBOIS
PROJECT NUMBER: 112GN2144 : ’ DATE: {2L-O\~O 5
DRILLING COMPANY: MIG Environmental : GEOLOGIST: Fred W. Ramser
DRILLING RIG: GEOCPROBE. . DRILLER: LEW S.
' " MATERIAL DESCRIPTION '
_f Sample | Depth | Blows/ | Sample | Lithology [: = = .= VT T T CE s

PID/FID Reading (ppm)}

No.and{ (Ft.) 6"or jRecovery/| Change |-~ " ' .0
Typeor| or RQD Sample | (Depth/Ft.) vs_oilpenvs_

qU f N
|3 Nl
v c o [N
RQD | Run (%) Length or SRy - R Remarks sl 5|5 |m
No. Screened Material Classification S Elale| g
Interval { : T i . * a ”"g: B
. Hardness . JToafa]a

>t _- Y A SiLT+
142 ~~ | _ SBAD
1 1Ye ey %ﬁ
, 1 ' ST +52 0 -
lzll.b ; ~_ . | (TK_éKA’
~ \
_ T~ 1 RSver
2 R A
el d i v i

1 |

3 __ COLLECTED Sote

‘ | @ 18- 24" Fog
AGALYS(S .

* When rock coring, enter rock brokeness. ’

** Include monitor reading in 6 fo7t intervals @ borehole. Increase reading frequency if elevated reponse read. DriIIing Area

Remarks: 2" « 4 MmAclo CORE w/ ACETPTE LIpFrC Background (ppm):

Converted to Well: Yes No ZS WeII 1.D. #: —



T

Tetra Tech NUS, Inc.

BORING LOG

Page ____of ___
PROJECT NAME: Site 1 SSP Investigation BORING No.: S01SBO|{,
PROJECT NUMBER: 112GN2144 ' DATE: [{~30~ D5
DRILLING COMPANY: MIG Environmental ‘ GEOLOGIST: Fred W. Ramser
DRILLING RIG: GEOCRORE ~ DRILLER: B S,
: -~ MATERIAL DESCRIPTION _ ' PID/FID Reading (ppm)
_| Sample | Depth | Blows/ | .Sample | Lithology |. B DR e T N R
No.and| (Ft) | 6"or |Recovery/| Change .| *.. ' .7 8 ¥ R B
Typeor| or | R?D Sample | (Depth/Ft.) -g::::::lé i S ) e & E i’ %"q
RGD r:;n % | Length N e v e i Gssiteaiion” | 5 Remarks % % 121 g
Interval | Rock . . RN Y ; s * & | 'E‘ o E
:Hardness . 0 N
iy |BSPHNA™ SURFACE
,535 _:6‘01 é,ZWﬁ‘LJ. :6{/
- Shrp -
[ o “ ) ) 5 ) '...
el 2 Bi| SpeTiceavee  En
X Ja® C gsemp
4,5 | | : T
3 brul Sevp “crpm. [
P | _
2 ¢ &
< :,
T
R |-
[72 3
E2 >4 - ( v]
@, COLLB RO
/ T
4 3 50\ L,@ (© 2!
FOR aanr ¢sis

* When rock coring, enter rock brokeness. _
** Include monitor rea;iing‘in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read.

Remarks:

Q(

Drilling Area

¥t kcRo CORE ) AchiTDE Cinkhisy  Background (ppm):[— |

Converted to Well:

Yes

r—

No # WeH I.D. #:



@ Tetra Tech NUS, Inc. BORING LOG ' ' Page e

PROJECT NAME:  Site 1 SSP Investigation BORING No.: S01SBO{Y

PROJECT NUMBER: 112GN2144 ' DATE: . {1-30-05

DRILLING COMPANY: MIG Environmental » GEOLOGIST: Fred W. Ramser
DRILLING RIG: - GECPRGBE DRILLER: LBV &. -

’ ' -~ MATERIAL DESCRIPTION o PIDIFID Reading (ppm)}
_J Sample { Depth | Blows/ | -Sample | Lithology |. 7+ - mispsssf - . R S u {10 ’
No.and| (Ft) | 6"or |Recovery/| Change. | ' . .- ) 'S j Bl
- fTypeor| or | RQD | sampie | (DeptFt) }‘Soi 1. Nelwo| ¢
RaD | Run | (%) | Length or Consis SR . c Remarks 2ls] 518

‘No. Screened | ior’ - Material Classification S Elsts s
Interval |- : Rock ERERL e * 0 'E 1's | &
. . '_‘;ha’_rdﬁes_s, o . S U i
S | R |ASPUNLT SURFRE
25 L et eeaves, Seand Gy
L, " o r ¥
et - lsier [ o™
. [ -« ;'-, ) ‘ :
T e R D X
- s TR S\ “y]
24 e ' _
% [~ -1 y /|
TO » .
@' _ CoOLLECT SOl
3L [®e-2y
FoR_pamLses
* When rock coring, enter rock brokeness.

** Include monitor re?c(ling'in 6 foot infervals @ borehole. Increase reading frequency if elevated reponse read.

Drilling Area
Remarks:

¥ 4! vBcRo CoORE ""/AC—_FLﬁ«\/TE_ L\l\“'vaBackgrou_nd (eem): &4 |

nmp———

Converted to Well: Yes No X . Well 1.D. #:




@ Tetra Tech NUS, Inc. BORING LOG | Page _ of

PROJECT NAME:  Site 1 SSP investigation BORING No.: S01SBO\®,

PROJECT NUMBER: 112GN2144 ‘ DATE: \"C~1©OY%

DRILLING COMPANY: MIG Environmental GEOLOGIST: Fred W. Ramser

DRILLING RIG: (R0 PROBI DRILLER: L) S, -
MATERIAL DESCRIPTION . o PIDIFID Reading (ppm)]

_| Sample | Depth] Blows/ | Sample | Lithology | . - -
No.and | (Ft) 6“or Recovery/| Change | 0 .. .: °u
- § Typeor| or RQD Sample | (Depth/Ft.) |-Soi

U e o
un %) en or o o c 2 e 2 f“
Rap ":lo. ® renath Screened 5t} : Ma(e_rial Classification S Remarks E‘ —g-_ 1% g
Interval ] . . : * & -g. S5 E
v.Ha.r:d:i!esvs " ' CI) o »_Q‘
5-1 . O[99 | 1 [ eosm
6725 ool BN gpap ¢ Caas|euy
t~<<_,‘ . ) /
» o
' LIk — -
1 /‘?ﬁ. | TR SiLT (64
- | x‘( i ‘ .
| ] )
Rt LS |
. BN Sivo
i .«
30 210 4 A
3 COLLBcAL SO

Q 230"
FON ARALSLS

* When rock coring, enter rock brokeness. - )
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area

Remarks: 2" ¥ C((,JWA—C.(LOCO(QQ LA(_(—;,T‘pxrﬁ, L[pﬂ(( Background (ppm):[ZJE

Converted to Well: Yes No 5 | Well ID #: ~



R Tetra Tech NUS, Inc.- BORING LOG ‘ Page o

PROJECT NAME:  Site 1 SSP Investigation " BORING No.: SO01SBO| 9
PROJECT NUMBER: 112GN2144 ' DATE: W\=-230-05
DRILLING COMPANY: MIG Environmental GEOLOGIST: Fred W. Ramser
DRILLING RIG: GEOPROBE DRILLER: LEL S. »
‘ ~ MATERIAL DESCRIPTION o PID/FID Reading (ppm)|
_] Sample | Depth | Blows/ | -.Sample { Lithology [ B DN U ) e DR FEE
No.and | (Ft) 6"or |Recovery/| Change | ' o .. .-oifo ] .8 o
- fTypeor] or | R?D Sampte | (Depth/Ft.) zzlrllzens‘:?/ S i A e o ggg . ix
Ra ":ll:.‘ i renath Scr:erned er ¥quo'r i: Méferial Classification S Remarks % :‘:g‘. % 2
Intervat Rock o B : * 8 ] .E; o5 %
Hardness ; ‘v"" m a
SA| L7 > | [ DSPUsLT SURFpcle
i 559 N CRIVGLS Sh1rD leud
it
ST ‘
. 2 : mg 1 (_’l/‘
! ’ )
"L" L
r <
o‘ [ 4
L e Pt}
¢ &
. v &
2;(.'( <y
o . e P-
4
Jﬂ(. y
g -
2 <7 ’
[4 - ]
3 5 (- - \% /
@ _ COLLARCTPD

3 | ko Day-z
FORL AH/BLYSIS

* When rock coring, enter rock brokeness. .
** Include monitor readlng in6 foot intervals @ borehole. Increase readmgf eguency if elevated reponse read. . Drilling Area

Remarks ‘;l X ‘7‘ (ACc o ~COMNE o ACETHTE L (A (& Background (ppm):

Converted to Well: Yes No E v Well 1.D. #: —



| ln Tetra Tech NUS, Inc. BOR'NG LOG | , | Page __of___

PROJECT NAME:  Site 1 SSP Investigation BORING No.: S01SBOQ O

PROJECT NUMBER: 112GN2144 ‘ DATE: 12—-\-O5

DRILLING COMPANY: MIG Environmental GEOLOGIST: Fred W. Ramser

DRILLING RIG: . GEOPROBE ~ DRILLER: LEA) S. :
MATERIAL DESCRIPTION 7 o PIDIFID Reading (ppm)]

|| Sample | Depth} Blows/ | .Sample Lithology | : ‘
No.and| (Ft.) 6" or JRecovery/[] Change } = 7. JEER R R
Typeor| or RQD Sample | (Depth/Ft) |-Soil Density/ 1. .-

1u T

18 Il s

“Consistency k5 7L N ot o |0 % N

RaD | Aun | (%) | Length or Consistency |-+~ L PR e | Remarks o KT B
‘No. Screened | - -ior . ICGolor|. .-, Material Classification S glals|s
Interval [ *Roek: - i) - o |+ * | E‘v:‘é- T

Al o

»',qudh_'ess g R E

|Loam swr\,{ B
,@‘3 SO

Sl i

lto (0 j

YEL BRL)
S/M/O4-Sluf

E\iﬂ |

1"

e S
. N
o e A i A

SR, ¥, S

ClavEC

“w® #
2

5.4 o e

(® 30 -3¢ " For
rAaC(S LS

C=p

W

* When rock coring, enter rock brokeness. ) )
** Include monitor readingin & foot intervals @ borehole. Increase reading frequency if elevated reponse read. - Drilling Area

Remarks: 2 ¥ %' MACRO CONE. Qi/ Ae_[i’iM/i L(.um( Background (ppm):[AJA- |

Converted to Well: Yes _ No é » v WeII I.D. #: -



E] ’Tetra Tech NUS, Inc. BORING LOG . Page  of _'

PROJECT NAME:  Site 1 SSP Investigation BORING No.: S01SBQ 2|
PROJECT NUMBER: 112GN2144 ‘ DATE: (2 \-OS5
DRILLING COMPANY: MIG Environmental GEOLOGIST: Fred W. Ramser .
DRILLING RIG: EOPROGBE DP1T DRILLER: (B SZARKOW ST
- MATERIAL DESCRIPTION , ' o PID/FID Reading (ppm)
_§ Sample | Depth| Blows/ | Sample | Lithology | - ~lul -
No.and| (Ft) 6"or |Recovery/{ Change L 'S :
- fTypeor| or | RQD Sample | (Depth/Ft) | Soil Density/ | - ) Nl
RGD | Aun | (%) | Length | or | Consistency| : | - ¢ Remarks 3|52 |H
‘No. Screened | - or Calor)-- Material Classification S eEls]ls!s
interval |- Reek . A o 1. & E‘ I
< Hardness - {. | G| |a
>l N LOA M 514
los% R XEL Brey
| | ( SALT +Sha
12 :
' } " 4+ _S1L9
- g TE_GapvAL
241 |
{, - v 4
R ShND
PPN ' . .
' S KON . MoIsT TO
& ) ! g LS ."- ¥ . T
% 254 WET
@, COLLECAFRD.
- . % :
> SPL@ [8-2Y"
50156021004
for BratdS\s
* When rock coring, enter rock brokeness. .
* Include monitor readlng in6 foot intervals @ borshole. Increase reading frequency if elevated reponse read. DriIIing Area
Remarks: Z z(? "WMACRO CORE. S fP LR v/{«\—cﬁnynz Background (ppm):[ AJAc ]

Converted to Well: Yes No >_< Well 1.D. #: —



' El Tetra Tech NUS, Inc.

BORING LOG Page__of
PROJECT NAME: Site 1 SSP Investigation BORING No.: S01SBO2.2_
PROJECT NUMBER: 112GN2144 ‘ DATE: 2 =\-0O5S
DRILLING COMPANY: MIG Environmental GEOLOGIST: Fred W. Ramser
'DRILLING RIG: GEOPROBE DPT DRILLER:  LE(J_SZARKOW SIKE
MATERIAL DESCRIPTION ' PID/FID Reading (ppm)
_§ Sample | Depth | Blows/ ] Sample | Lithology n B : 1u '
No. and Y(Ft.) 6" or [Recovery/[ Change . ; : 'S "
Typeor| or |- RQD | Sample | (Depth/Ft.) izifl‘::?sitvls w . . c o 5. . ;2 i,
Rap 'F:l:'.‘ o renath Scr:erned “or g _Colb’r g Material CIassifica’tipn - S - Remarks E’ l’%’_ % g
Interval -~ Rock . - . - . - 84 E 5 %
"Hardness .| - » mv a
adilh LT Loana |
OO0 .
12" . R 3 SM\AD 3P
A \ . :
= T SILT
e -
- [¥
<2
{ )
24 B
R ¢
-
o \‘,
%NS mdk < - c,(é/awzu%/wo R
1D
@, CQLL,ﬁ:o«rr«,o SPy
_(b @ \3 29" Fov_
Lk BaLiS
SOISHOZOVO N\
* When rock coring, enter rock brokeness.
** Include monitor readmg in6 foot intervals @ borshole. Increase reading frequency if elevated reponse read. Dr iIIing Area

Remarks: Z z<‘f WA—C(ZO CORE Sl LR V/l«\-Cﬁlﬂ«W'}Z

Background (ppm):

Converted to Well:

- Yes

No >_< | Well [.D. #:




11: Tetra Tech NUS, Inc. BORING LOG | - Page __of

PROJECT NAME:  Site 1-SSP Investigation BORING No.: S01SB02 >
PROJECT NUMBER: 112GN2144 ' DATE: \2-\-0g”
DRILLING COMPANY: MIG Environmental GEOLOGIST: Fred W. Ramser
DRILLINGRIG: = &EBOPROBE DPT DRILLER: g SBARKOW ST
~ MATERIAL DESCRIPTION . PID/FID Reading (ppm)
| Sample | Depth | Blows/ }{ Sample Lithology |. s SRy . PR V] . l i
No.and | (Ft) 6" or |Recovery/| Change L I s :
Typeor| or -|' RQD Sample { (Depth/Ft.) |-Soil Density/ |- 8 E Iy . E ¥ il
RQD | Run (%) Length or Consistency | =0 : ) L = (o] Remarks 2 5 %» N
‘No. Screened “or- CGolor| - Material Classification - -] '§ E|lal 5|5
‘ . Interval [ . Rock . ‘| .o f : B B & 5 5| F
7"_Hai‘|fdness i : 0 ‘m ‘a.
S—1 EOK@«U Su.r‘f wv M
: L O
< | PRV SO Y
12" ' S TRSICT |
Rt
244 n
IR _GCRAVEL.
. e.: *.
N | |
q <., '
2 3 5d- ¢ W s Vi
® —
A : : —
<, COLLECTEN SPL
. 7 - -
@ 2 {-30" Por
LD, BUBLLSL
3019602%01 0 {
* When rock coring, enter rock br.okeness
. **Include monitor readmg in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area
Remarks: 2" x4 " ACRO CORE. S P LR V/A—Cﬁ.ﬂkf?z » Background (ppm):

A A

Converted o Well. _ Yes _ No 53X Wellb.F —




E Tetra Tech NUS, Inc. BORING LOG ‘ o lPage__.of_____

PROJECT NAME:  Site 1 SSP Investigation BORING No.: S01SBO2 4
PROJECT NUMBER: 112GN2144 ' DATE: 1Z2~1~O%
DRILLING COMPANY: MIG Environmental : GEOLOGIST: Fred W. Ramser .
DRILLING RIG: LEOPROBE DPT DRILLER: LE{J SZARNKOW S
‘ ~ MATERIAL DESCRIPTION o PID/FID Reading (ppm)
.|| Sample | Depth | Blows/ | Sample | Lithology P i ! IR I 1] .
No.and | (Ft) 6" or JRecovery/| Change |’ S 'S
Typeor| or -|- RQD Sample | (Depth/Ft.) |-Soil l?ghSity{ Lo i ° o g .:0 "llsl
un %) en or Consistency | . - ) : . . (N 2112
Aap 'zo. o tenath Screened | '0|_'.' yCO|OI' - -Material Cléssi'fic‘at_i'oqv:', e Remarks E‘ .%_ .g g
e L SR alElg|5
L‘,Hg‘iqness, A - n|o|la
>l ~ ,,%Y DelPr) SitTCs B
O1s] ‘5 i ! \ LS. P) Qozm
N ' .
- 1 = ' SEAIO (U /E NS
[2“' P ] R ~ : o
2 co-
%q ' -35,}: . | A / _
' 1D ,
@, , COLLECTRp KU
!?
> @) |8 24" For
| LAB ARBLYSLS
SOSEOLM OO\
* When rock coring, enter rock brokeness.
* Include monitor readmg in6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. ' DriIIing Area
Remarks: 2 x4 ' ACRO CORE. S/'\’WP(/M V/A—Cﬁlﬂ\’fﬁ Background (ppm):[ AJA- |
A AL :

Converted to We[l: Yes >_< Well 1.D. #: , —




E Tetra Tech NUS, Inc. BORING LOG Page ____ bf

PROJECT NAME:  Site 1 SSP Investiga_tion\ BORING No.: 80188025“
PROJECT NUMBER: 112GN2144 ' " DATE: \2~{\~-0O5
DRILLING COMPANY: MIG Environmental GEOLOGIST: Fred W. Ramser .
DRILLNGRIG: - (EOPROBE DPT DRILLER: LB/ SZARKOW ST
- ~ ~ MATERIAL DESCRIPTION ' PID/FID Reading (ppm)
| sample | Depth | Blows/ | Sample | Lithology | S PR : o u : o
No.and| (Ft) 6" or |Recovery/| Change |’ o s L
Typeor] or | RAQD | Sample | (Depth/Ft) | Soil Density/] - 1 Nsofs
RQD | Run (%) Length - or -Consistency| .- L . . C Remarks ;g_ 5 % ;Bl
‘No. . Screened "or Color| - "' Material Clagsification' S glalsls
Interval | Rogk . o Lipio S : * @ .E 5 &
Hardness | o o.1a-
>l Loz M
0844
v .
(L ()
- HLLT “S5aU0
{ . '
|2 IR_CRAVRL
TR SALT
41
21
v Y N
1 SaO V4
4
% v oV
CocLBEcTrP SPC
# [}
(@ /B -2 ¢ FoR
LIS Beral(StsS
SOVSFo25010L
* When rock coring, enter rock brokeness.
** Include monitor readmg in Sfoot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area
Remarks: 2 z(‘f ACRO CORE. SHwPLi v/é&—cﬁnvnz Background (ppm):
N A

Converted to Well: - Yes No 5 Well I.D. #: ——




E | Tetra Tech NUS, Inp. . BORING LOG

Page ___of ___
PROJECT NAME:  Site 1 SSP Investigation BORING No.: S01SBO2 b
PROJECT NUMBER: 112GN2144 ‘ DATE: [ -1-05
DRILLING COMPANY: MIG Environmental : GEOLOGIST: Fred W. Ramser
DRILLING RIG: LEO PROBE DPT DRILLER:  LE(J) SZARKOW ST
o “ MATERIAL DESCRIPTION ' PID/FID Reading (ppm)
|| Sample | Depth | Blows/ } Sample | Lithology | ~ i ; U r
Ne.and | (Ft) 6" or |Recovery/| Change : R ) ) 7,
Typeor| or | RQD Sample | (Depth/Ft.) | Soil Density/ |- - .. g NFz ]z
RaD | Run | (%) | Length or Consistency [ | e - c Remarks 2ls|e|a
‘No. Screened or Color| " - Material Classification -1s elslsiyg
Interval | - Roek A Topi oo I : : * 3 5 5=
. _ CMardness | 88|85
S5—| » - S>> (OB~
08(0 1 3 ,
/ s | |YECORUSI T
- Ll St
tzﬂ_ ) } ) ) ‘
V 4
ie
]3 Jl TR CAmEL
2+ |/ i
[
b; T ' A
L § \ 1974
' B PR S N /.08 9 B ud
q - o’ A o .
2 2%
1D _
@ OLLEeTRN SCL
l t{ [
S D2t -0 “Ron
LD BABES(S
H_so\sBOZQoto L
* When rock coring, enter rock brokeness.
** Include monitor readlng in6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area
Remarks: 2 x4 (ACRO CORE. StpLi AT Background (ppm):| AJAc |
L A .

Converted to Well: Yes No >_<_ Well L.D. #: —



TE

Tetra Tech NUS, Inc. BORING LOG Page ___of
PROJECT NAME: Site 1 SSP Investigation BORING No.: S01SBO2. 7
PROJECT NUMBER: 112GN2144 ' DATE: ([-30-O 5
DRILLING COMPANY: MIG Environmental GEOLOGIST: Fred W. Ramser
DRILLING RIG: GEOPROGBE DPT. DRILLER: LE SZARKOW ST
MATERIAL DESCRIPTION PID/FID Reading (ppm)
Sample | Depth | Blows/ | Sample Lithology U
No.and | (Ft.) 6" or |Recovery/| Change . ! S
Typeor| or RQD Sample | (Depth/Ft.) | Soil Density/ c o N 5 il
un %, en or Consistenc: L1l 2
Rop Ft:o. ® reneth Screened or Y Color Material Classification S Remarks £ 2 % g
Interval Rock * 3 g 5 F
"Hardness w|@o|a
35—l m\ ASPusm T SUteace
<. .8
Y329 3 B SAn G RAVEL Ik
‘o, « ' &
) C-9 Shaip )4
it S W
|2 -
- A‘__ (V
O By SO LoV AL Gl
{ - - . Y
21 e TR Siet ||
_-AV ’
(o]
&«
e
e
g \
. G '
4 < BECA
4 2 5d - . \ & \
®
4
> COCLECTEP P
@24 (8 ~2+ for.
LD DA CYSLS
501 SBORZTO N O\
* When rock coring, enter rock brokeness.
** include monitor readmg in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Dr iIIing Area
Remarks: 2" x4 ' MACRO CORE. SIPLRE V/A—C(‘Lﬂ«\ﬂ'ﬁ Background (ppm):[ AJAc |
[ oy _
Converted to Well: Yes o )_< Well I.D. #; —



- PROJECT NAME:
PROJECT NUMBER:

DRILLING COMPANY: MIG Environmental
G&om&oeﬁ orPT

DRILLING RIG:

E' Tetra Tech NUS, Inc.

Site 1 SSP Investlgatlon

112GN2144

BORING LOG  Page__of __
BORING No.: RO1SBOO\
DATE: [[~-3%0-05 .
GEOLOGIST: Fred'W. Ramser . -
DRILLER: LEMN S%M\&Owsm:

MATERIAL DESCRIPTION

PID/FID Reading (ppm)|
Sample { Depth | Blows/ | Sample | Lithology - U 5 :
No.and| (Ft.) { 6"or |Recovery/| Change ’ s . )
Typeor{ or RQD Sample | (Depth/Ft.) | Soxl Densnyl 18 :;D in
‘| raD Run (%) Length or Consxstency i . . c Remarks %. o] o {0
No. Screened |1 oAt COlOr . Material Classification S ) Elals| s
) Interval | ,“ ‘Rack RS K : ’ . * 3 -.%v 5|2
Hardness e o l-ala
S - ,
Bl Lo M| TOFP Solc
10975 .
ReL S0, S\ T+ PMEc
/
b e pey -

2

v

CoLLBefirb

SPL® 24 20"

Fol Aturdsis

{RO\SBO0 20\

*When rock coring, enter rock brokeness.

** Include monitor readlng |n 6 foot intervals @ borehole. increase reading frequency if elevated reponse read.

Remarks: %/ € 2% dc e {unc o QO(LFL Syl C P 0’/

PUASTLC CL AL

Drilling Area

Background

(ppm): (A4 ]

Converted to Well:

Yes

o__ X  WellD.#




Tetra Tech NUS, Inc ' BORING LOG

Remarks: 4%« 2. dia tmaco Qoﬂ-ﬁ. %(MMFLFJL— U//

PUASTLS [y N@(L

Page __of
" PROJECTNAME:  Site 1 SSP Investigation BORING No.: RO1SBOO2_
PROJECT NUMBER: T112GN2144 ‘ DATE: {t-30-05"
'DRILLING COMPANY:  MIG Environmental GEOLOGIST: Fred' W. Ramser ~
DRILLING RIG: G&opm@a oPT  DRILLER: - W\J S&M\\Ows\ﬂt
1 | MATERIAL DESCRIPTION | PIDIFID Roading (pm)
Sample } Depth| Blows/ ] Sample thhology SEETE W
No.and| (Ft) | 6"or |Recovery/| Change ; s
Typeor] or RQD Sample | (Depth/Ft., -
RQD Run | (%) | Length . or c Remarks'
i No. . | Screened S} -
Interval * i
(E 1559 PR LOB
. . /,F /xf/ //- . ]
’I f"_/% L . - ‘ . "'
_ ’t,{,{?/ | YE‘*SA—L)() SILT 4 DT R
B g 5 o 7 o (| ST
. i /; / .
- 7]
, %
24
PAOLS
. ol -
20 24 v
_lcotipex SPL
1@ A4-20" Fove
L ACALASLS _
1RO\SEHe2 020 ¢
*When rock coring, enter rock brokeness. . . ’
** Include monitor readlng m 6 foot intervals @ borehole. Increase readmg frequency if elevated reponse read. Drilling Area

. Background (ppm):

Converted to Well: . Yes. _‘ ' é WeIIID #:




LiJ eRTERNS . BORING LOG

" -* PROJECT NAME: Site 1 SSP Investigation_ BORING No.:

- Page - _of

RO1SBOOB
PROJECT NUMBER: 112GN2144 DATE: ~ = QT
DRILLING COMPANY: 'MIG Environmental _ GEOLOGIST: FredW. Ramser -
DRILLING RIG: G&OPZOGF- DPT DRILLER: - - LB SEA(L\&Owsm:
| MATERIAL DESCRIPTION. PIBIFID Reading (ep]
_Sample | Depth | Blows/ | ‘Sample Lnthology E Sl s
JNo.and| (Ft) | 6"or |Recovery/| Change
Type or or RQD Sample . .
| RaD | Run | (%) | Lengtn - Remarks
No. o S
7 VAL ' %wo/ Sl ;Slfsc; PRA
- ¥ ' Clipy
jies
P ; .
A
2 A1 -
Lo |
=1/ 1\
% 25 1 \ y
9, |Cotiretrp sec
( . -
7 @ 24 30°Fok | -
LMD BALYSLS
1RO(33003020\
“When rock caring, enter rock brokeness : o '
** Include monitor readmg ln 6 foot intervals @ borehole. Increase readlng frequency if elevated reponse read. - Drilling Area
Remarks: 4% 2. di e WAC((O Qoa,ﬁ_ %W(IL,FL(L. u.// .. Background (ppm):
v PL—NSTLQ L A _ . : -
 Converted to Well: - Yes . é WelllD #:




| ,11:' Tétra'Tecrj'Nus,.:.lnc. BO'RIIN'G LOG . | Page__of __

. PROJECTNAME:  Site 1 SSP Investigation BORING No.: RO1SBooH
PROJECT NUMBER: T112GN27144 e DATE: L1T530—-05— . E
DRILLING COMPANY: ™MIG Environmental - GEOLOGIST: FredW. Ramser -
DRILLING RIG: GEoppoek  DPT . DRILLER: . TEJ SZARROUSKE
1 E ___MATERIAL DESCRIPTION

PIDIEID Reading (ppm)|

Sample | Depth | Blows/ ‘Sample Lithology
No.and | (FL) | 6"or |Recovery/| Change }
Type or or RQD Sample | (DeptivFt.

‘f RaD Run (%) Length . or B
No. - | Screened {

) Interval

Remark_s

.(,O@’V‘x ',W_',‘(DP SOu

5210, 51T+ /| ped

| clog  ,-”“ a
e ' |
12 A,
| Movs 7 §
1564 R4

OLLEGREY 3pL. |

| @1“(“’307' Eov.

LB pomidsis

1ROVSBOoY 20

. “When rock coring, enter rock brokeness.

“** Include monitor rte_a_ding ig 6 foot intervals @ borehole. . Increase reading frequency if elevated repoﬁse read. . . Drilling Area
Remarks: 4"« 2 die MACRO COLE Sl CEL / , Background (ppm)_:
' PUMSTIC Ll R . : - 4 S ,

Converted to Well: -  Yes. - No X WelllD.#__ ——



@ T’étraféch.NUS‘{mC': : v-vaF“NG LOG . S ’Pa.ge._of*'_

- PROJECT NAME:  Site 1 SSP Investigation BORING No.: R0O1SBQOYS™
PROJECT NUMBER:  T12GN214d DATE: - (200
DRILLING COMPANY: 'MIG Environmental ' GEOLOGIST: Fred'W. Ramser- L
DRILLING RIG: ~ GBoppock  DPT . DRILLER: - L&/ S ZARROWSKE
‘ S B MATERIAL DESCRIPTION ' PID/FID Reading (ppm)]
Sample | Depth | Blows/ | Sample Lithology B U
No.and| (Ft) | 6"or |Recovery/ _Change _ S.
Typeor] or RQD Sample | (Depth/Ft.)
Y RQD | Run | (%) Length |- or c Remarks
"No. - | Screened ) RS
Interval *
! N LOPy 1O son
lcz5] T
7 OB, NLT +  Bpkp
. /1 e ] ) K 1
B 2"? e
@1’ 1 1COUger P
7 (A" -0 Fo
Led Puacyses
ROV SBOBS 020 \
“When rock coring, enter rock brokéness, . ) ) , ) » )
** Include monitor r;._a‘.ding ir‘1‘6 foot intervals@borehole. Increase'reading freqqency if elevated reponse read, . ' . Drilling Area
. Remarks: 4"« 22 e MMACRO CORE S v Ll w/ . Background (ppm):
—LEMSTIC Clmr _ ' ¢ I : ;

Converted to Well: - Yes ' _ No_ X W'elllil.D.' £ -



Té"aATéch'NUvS"'"C'V BORINGLOG o Page__of

- PROJECT NAME: Site 1 SSP lnvestlgat:on - BORING No.: R01SBOOG
PROJECT NUMBER: 112GN2144 DATE: * ({29 -5
DRILLING COMPANY: . 'MIG Environmental GEOLOGIST: Fred W. Ramser -
DRILLING RIG : Gﬁopmﬁﬁ OPT ~ DRILLER: . TEpJ S’&M\@cusm:

MATERIAL DESCRIP

Sample [ Depth | Biows/ ‘Sample thhclogy

PID/FID Reading (ppm)|

No.and| (Ft) | 6"or [Recovery/| . cChange . g
Type or _or RQD Sample (Depth/Ft.) )
RAD | Run | “(%) | Length |. or C. Remarks
No. 4 - | Screened S o
Interval *
| , S LOANA_ 1 Iqo P Solc
1555 , V44 : o ' o
| D SLCT &= fufse
L CLay = - |l Ipey
1]
Mo
125 v /
(’c)t.@_rzlcfr 2P 1
021 o 30"
(AR AUALISLS

_IRoi5B00eoz0

*When rock coring, enter rock brokeness.

** Include monitor readmg |n 6 foot intervals @ borehole Increase reading frequency if elevated reponse read. . ' Drilling Area

Remarks: %% 2% & e MACRO CORRE Shnifpl w/ _ Background (ppm):
PehSTEC L—HJFL(L - . t R

ComvertedtoWel: — Yes  ___ No X WelllD. . ——=




,E, TetraTechNUSlnc - BORING LOG

Page - _of -

" PROJECT NAME: Site 1 SSP Investigation - _ BORING No.: RO1SBOOT:

PROJECT NUMBER: 112GN2144 : DATE: [(-29

DRILLING COMPANY: MIG Environmenial _ GEOLOGIST:

=~05"

red W. Ramser o

Sample | Depth | Blows/ Sample | Lithology [7
- No.and | (Ft) | e or Recovery/l _ Change
Typeor} or AQD Sample (DeptivFt.)
I RaD Run (%) Length |. or
No. -

PO 0onc

DRILLING RIG: - - GEopgodk - DPT ____DRLLER: .  TEY S ZARROWSRT

Remarks

PIDIFID Readirnig (ppm)

EEEn

[T

Loam R ':smﬁtz_)(’» soLC.

SMID. STy LAY ko]
17T T B,

Dy

Al tovsr

V2

1®2¢ ~%¢"

JRO\SBoo7020y

“*When rock cbrihg, enter rock brokeness.

' Drilling Area

. Background (ppm):_

< . e

Converted to Well " Yes e X " Well LD, # '_



T:.evtra‘Tech'NUS_','lnc..‘ o BOR'NG LOG | - | . o ‘Page_;_-of;

- PROJECT NAME: ‘Site 1 SSP lnvestlgatlon ~ BORING No.: RO1SB®<§%'
PROJECT NUMBER:  T112GN27144 DATE: 290§
DRILLING COMPANY: . MIG Environmental ' GEOLOGIST: Fred W. Ramser .
DRILLING RIG: G&opzorsca oPT . DRILLER: - LEMJ S'&M\&Ows‘ﬂt
V MATERI L DES RIPT N . , A PID/FID Reading (ppm)
Sample | Depth | Blows/ | -Sample Lnthology g U e
No.and| (Ft) | 6"or [Recovery/| Change S
Typeor| or RQD Sample | (Depth/Ft. - .
| Ra0 | Run | %) | Lengtn or c Remarks
No. | Screened S :
Interval *
e I I SN LOAYM P SorC
L [ ®Us1T sumn e <
Tl -" - .
A B I 4
_ ? 4
T / -
247 1
)
AV
==V, —~
e | AV \
f,‘ (OLLGeT 3PL.
7 ROISGO0800 \
994" 30~
*“When rock coring, enter rock brokeness. )
** Include monitor readlng |n6foot intervals @ borehole. Increase reading frequency if elevated reponseread. . ’ ) DrillingArea
Remarks: %7% 2% d e puaco SOLE ShyufLer uf/ - Background (ppm):[[UA ]

, PUBSTIC CUTRAT
Converted to Well: - Yes o E WeIIlD #: .




@ T.etrav-Téch'NUS,_.lnc.v o BOR'NG LOG P . . | Page _Of._

- PROJECTNAME:  Site 1 SSP Investigation . BORING No.: RO1SB®OQ
- PROJECT NUMBER:  T12GN2744 ' DATE: " {1-30-05 _
DRILLING COMPANY: . MIG Environmental _ GEOLOGIST: Fred W. Ramser S
DRILLINGRIG: - GEoppodi. DPT . DRILLER: TEAJ S ZARROUSKE
1 R __MATERIAL DESCRIP ‘

PID/FID Reading (ppm)|

Sample | Depth ] Blows/ ‘Sample Lithology
No.andl (Ft) | 6" or {Recoverys| . Change -
Typeor] or RQD Sample | (DepthiFt.)
I .RQD Run " (%) Length or

No, | Screened
’ Interval

Rema_rk_s

f Vs
Vv

LOAvA | |Top sow

TSk 510 o] Tyl

T

- i
2f
5 2
COLLEATD SPL.
1SB009020\
R N A S “
A It~
|y
*When rock coring, enter rock brokeneés. . - s
** Include monitor l'le_ading ir‘l‘G foot intervals @ borehole. Increase reading frequency if elevated reponse read. o Dri illing Area
Remarks: 4"« 2 die tuncRo CORE Shrefl Bl u// - Background (ppm):
PebSTIC ClrR@ - — o , -

- Converted to Well: Yes - No _ X Well 1.D. #_ .



 ' El Tétr_afecr?_'Nl;JS{'lnc.. o B"AORIING LOG | P | Page;of"__'_

 PROJECTNAME: Site 1 SSP Investigation ' BORING No.: RO1SBDID
- PROJECT NUMBER: 112GN2144 DATE: ([~-20~-0OF5
- DRILLING COMPANY:  MIG Environmental GEOLOGIST: FredW.Ramser -~
DRILLING RIG: Géoppok OPT . DRILLER: LEN SZARROWSKRE
| - ._MATERIAL DE ION PIDIFID Reading (opm)]
‘Sample | Depth | Blows/ | ‘Sampte Lithology [:% e U
No.and| (Ft) | 6*or [Recovery/| Change ] s
Type or or RQD Sample | (Depth/Ft.)
RQD | Aun | “(%) | Length or ' C Remarks
No. : Screened S ' Co
" Interval *
'g%;z‘: N 9%‘ ) Lopim | TOf sorc
g
N el f/’: | I ObaQ , ST delay P )
e s |
_ =140/
=g
/. 4
A A
VINTE
. ] .
2,1_ // yal A
. L . ~ 1 I /’4:< / ‘ . ,,. ]
4 1A Movs 1
A
2A|r
?1 CocLboxp oPL
- ROISBoI00Z0 |
_®24*-30¢
*When rock coring, enter rock brokeness. ) - . ' o
™ Include manitor r’e_ading ir‘1(6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. . ’ Dr illing Area
Remarks: ¢ XL diea JMACRO CORE Db LA a// ) - Background (ppm):
PEMSTIC LR S : t : . ‘ _

Converted to Well: -~ . Yes T No __ X Well LD # —— ‘



Tétra:recthUS,.lnc‘. I BORING LOG ‘ o | Page'-v_vof;

L ‘PROJECT NAME: - Site 1 SSP lnvestlgatlon " BORING No.: RO1SB@\\
PROJECT NUMBER:; 7 12GN2144 - DATE: (-2 -5
DRILLING COMPANY: MIG Environmental _ o GEOLOGIST: FredW Ramser_
DRILLING RIG: G&OPKGGR oPT . DRILLER: - TEM S’&M\KO(ASK'{Z
T : MATERIAL DESCRIPTION PIDIFID Reading (opm)
Sampie { Depth| Blows/ ‘Sample thology S U
JNo.and{ (Ft) | 6"or |Recovery/] Change | s
Typeor] or RQD Sample | (Depth/Ft
‘|l RaD Run (%) Length |- or c Rem arks‘
“No. | Screened S e
Interval *
' 5_‘_" s Lo T0P%ic
Sm',ﬁlc.’{' £ < Qf&’;/ »
el ] |
| Mo
% |25 Y Il
CoLLEeTRe SCL
1RO 3150\\020\
(@ 27“430‘(
'When rock coring, enter rock brokeness : )
** Include monitor readlng m 6 footintervals @ borehole. Increase reading frequency if elevatéd reponse read. - ' ' DriIIing Area
Remarks Y% 2 die uncero Qoa,ﬁ_ %MFLM u// ’ ~ Background (ppm):[[Uk ]

PEASTIC, R

Converted to Well: ~ Yes “No __><_: Wel'l>l.D.‘ # T == ..



, T%"‘a*,e“?'““&'“? BORINGLOG »‘Pa_ge;“;-

' PROJECT NAME: Site 1 SSP Investigation =~ BORING No. RO1SBO\ .
PROJECT NUMBER: 112GN2144 - DATE: 11-30-06
DRILLING COMPANY: MIG Environmental _ GEOLOGIST: Fred W. Ramser" -
DRILLING RIG: Gaopgo@a oPT DRILLER: - LEMJ S'&M\&Owﬂﬂt
| B ' __ MATERIAL DESCRIPTION PIDIFID Reading (ppm)

‘Sample Depth| Blows/ | ‘Sample Ll(hology By
No.and| (Ft) | 6"or Recovery /| Change
Typeor] or RQD Sample | (DepttvFt.)

RQD | Run | (%) Ler(gth‘ or Remarks
No. - : Screened . co
: Intervat
|ias LOkw™, TOPSo1C o
, W’Shwo SILT & Pk
- PMeeoe L PRy
- [ IMorsy
. | v
2% X
ColLgctrp SPL-
ROV EORO 20\
@A 24-30"
*When rock coring, énter rock b;okeness o
** Include monitor readmg m6foot lntervals@borehole Increase readlng frequency if elevated reponse read. . o Drilling Area .
Remarks: '7‘ €. 2 dia macs (((_)Qo(l,ﬁ'_ Sbvtf L P u// - Background (ppm):_

PebSTIC Ll eql, A
Converted toWel:  Yes " No é Well LD # — .




_ Tetra Tech NUS Inc.

BORING LOG o Page_ of_
L PROJECT NAME Site 1 SSP lnvestlgatlon ' : BORING No.:. RO1SBO|S . |
PROJECT NUMBER: 112GN2144 . DATE: {f - :’;O—-OS‘
" DRILLING COMPANY: MIG Environmental GEOLOGIST: Fred 'W. Ramser -
_ DRILLING RIG: G&OPZOGR oPT . DRILLER: . LEL SEA’K\QOCUSR?
l . . A MATER'AL DESC PID/FID Reading (ppm),
Sample | Depth| Blows/ | Sample th_hology
No.and| (Ft) 6"or [Recovery/[ Change
Typeor]| or " RQD Sample (Depth/Ft,) |- . )
‘| RQD Run (%) Length or ‘ Remarks
: No. - | Screened B ’ o
Interval
51 .
- LOM“!;, P50
| OB, SILT By DRy
1 L] CLpy %
1 owsy

|Cover g

ROASE01202.0

Q& AN -30“

*“When rock coring, enter rock brokeness,

© ** Include monitor readmg ln 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. : ) Dr illing Area

Remarks: 4% 2. diea upcro Qo(l,ﬁ_ %Wﬂc_m a// . Background (ppm):
—LEMSTIC, CULT AT _ v ’ ‘ —_ '

Converted to Well:

. Yes

°o_ X Well 1D, #_____ ——



T:etra-Te_ch'NUS,_'lnc. ' BORING LOG ; B ) -Page___;_df:_'_

.- PROJECT NAME: -Site 1 SSP. Investigation BORING No.: RO1SBOJ4 .
PROJECT NUMBER: 112GN2144 ) DATE: -2 A
DRILLING COMPANY: 'MIG Environmental ' GEOLOGIST: Fred'W. Ramser- o
DRILLING RIG: GEoppock OPT.  DRILLER: - LTEp) SZAROWSKRE

M

L DESCRIPTION __

PID/FID Reading (ppm}{ ..
Sample | Depth | Blows/ | Sample Lithology [~ ]

No.and| (Ft) 6"or |Recovery/| Change
Typeor{ or RQD | Sample | (Depth/Ft.)
RQD Run (%) Length or
No. "1 Screened

’ Interval

r0O0C

Remarks

LOp 1, TOP sOIL

e Spop, o) rtcee [Bhe

Movs
=
COLLEeTRp SPL |
_RoisBO o | | _ L
T N : :
(® 24 ~20" '
*When'rock coring, enter rock brokeness. : : . o '
** Include mon_itqr ;ta_aqing ir‘1‘6 footintervals @ borehole. Increase reading frequency if elevated reponse read. ' ' ,Drilting Area -
Remarks: 7” ¥ 2" die. uacro CORE Shriff Pl f _ Background (ppm):
—PENSTIC LIV RAT _ - I : o . _

Converted fo Well: Yes. N X WelllD. #:___ ——



@ Te-tvra.-'l'e'ch'Nl.JS,ilnc. h BORING LOG ; o | : -Pag‘e_:v_vof;

- PROJECT NAME:  Site 1 SSP Investigation BORING No.: RO1SBOZS’-
PROJECT NUMBER: 112GN2144 ' DATE: 1-29-0O%
DRILLING COMPANY: 'MIG Environmental , GEOLOGIST: Fred W. Ramser- :
DRILLINGRIG:  GEoegome DPT  DRILLER: LB S%M\\Owﬂ«‘i:
1 . : : __MATERIAL DESCRIPTION PIDIFID Reading (ppm)
Sample | Depth| Blows/ | Sample Lithology | q U
No.and| (Ft) { 6"or |Recovery/| Change s'
Typeor] or RQD Sample | (Depth/Ft.) | o
‘Y RQD Run (%) Length or ; c Remar_ks
No. " Screened | 1S . Co
_lnterval *
'lz;i‘f S”SS_) &Oﬁw f‘\"O? Som\
1 .‘(fiuﬁnzusm s
4 sterecehe U pry
. ~7 /
W
I /;. ’
( é
12 Vil
T A/ [
B SN | % N W I
flv | CO(.L@OTR{) S?L-
- __|Ro1sROISO20Y |
®. 7_“( bo"
*When rock coring, enter rock brokeness . ]
** Include monltorreadlng |n6foot intervals @ borehole. Increase readmg frequency if elevated reponse read. . . Drilling Area
. Remarks: "2‘ < 25 dea mac (Locoa,ﬁ_ %WﬂLM u// _ - Background (ppm):

—PedSTIC LI R
Converted toWeIl. Yes _ & Well D # -~ ——=




' T‘.etra-Téch'NUS_,Alnc. . BOR'NG LOG R -Page_;of;__

.- PROJECT NAME: Site 1 SSP lnvesttgatlon BORING No.: RO1SBO|¢é -
PROJECT NUMBER:  T12GN2744 DATE: [-30-06
DRILLING COMPANY:  MIG Environmental _ GEOLOGIST: Fred'W. Ramser- ~
DRILLING RIG: ' Gﬁopm(sﬁ oPT , DRILLER: - LEAJ S%M&\\Owsﬁt

MATERIAL DESCRIPTION

PID/FID Reading (ppm)

-| Sample | Depth| Blows/ | Sample Lut_hology
No.and] (Ft) | 6"or |Recovery/| .Change
Typeor| or RQD Sample | (Depth/Ft.)

RAD | Run | (%) Length or Rema'r.ks' '
No. "} Screened N -
’ Interval

Sads] Lot( 1P Soi)
{PISEnD St T Cuvlsy  OrY
eed | = ‘

1

Jpots

COLF%’(" S?C-
KO\SGO\GOZO\
@ At -50"

When rock coring; enter rock brokeness. : o o
** Include monitor readlng m 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. ‘ DriIIing Area
Background (ppm) -

Remarks: %7€ 2% di e i ACRO Qo(Lﬁ_ %WFL.FJL 6‘//
PUbSTIC l,lvﬁ‘/(L

Converted to Well: - = Yes _ ' é Well LD, #: T :




E' T‘e.traA’I'éch'NUS,_"lnc. BORING LOG . - "Pa.ge_-._of"__“__

"~ PROJECT NAME: Site 1 SSP Investigation ~ . BORING No.: RO1SBO( T
PROJECT NUMBER: 112GN2144 " DATE: [[-30-0O5
DRILLING COMPANY: = MIG Environmental - ‘ ‘GEOLOGIST: - Fred' W. Ramser -
DRILLING RIG: - G&opﬁoeﬁ oPT DRILLER: LB S%A(L\g@wsmt

1 PID/F ding (ppm)]
‘Sample | Depth | Blows/ | ‘Sample th_hology U T : -
No.and| (Ft) | 6"or Recovery/| =Change s
Typeor] or RQD Sample | (Depth/Ft.

ARGD | Run | ‘(% | Length or c Remarks
| WNo. © - | screened S T
|

Interval -

| ' | SSSJS | (;OPWH(WQ)\L) '
oS0 | | J/F{/ | /
g J("’ | Brmosure | | pry
TV ;//_7 — - .
“-.‘;/ .
|21] /%. /|
L ] i Morvor
T 3~ it.! ‘7/’}_ 3 v
?/ : Coleetio SPL
7 ROLSBOI7020
& 230"
*“When rock coring, enter rock brokeness. : : ]
** Include monitor readmg |n6foot intervals @ borehole. Increase reading frequency if elevated reponse read. . DriIIing Area .
- Remarks: Lf € L' die fuac o Qo(l,ﬁ_ %W(I(.F-[L. a// _ - Background (ppm):

_ PL-P\STLQ (,HJI%(L ‘
Converted to Well: Yes _ No __ X WellD & p— |




-Tetra'T"ech'NUS{""C-" . BmeG Lﬁoc‘;

- PROJECT NAME:

Page - of

BORING No.: RO1SBO\ &

‘Remarks: % 28 diec uaco

Site 1 SSP Investigation
PROJECT NUMBER:, 112GN2144 ' DATE: H22a9-05 '
- DRILLING COMPANY: MIG Environmental A GEOLOGIST: Fred W. Ramser" .
DRILLING RIG: Gboegosk OPT  DRLLER:  TEN SZARROWSKE
B T 1 MATERIAL DESCRIPTION . PIDIFID Reacing (ppr)
Sample | Depth | Blows/ | Sampte | Lithology SR T o e B
No.and| (Ft) | 6“or [Recovery/| Change. s
Typeor| or RQD Sample | (Depth/Ft.)
RQD | Run | (%) Length or C Remarks
No. . Screened 'S : C
’ " Interval *
&S | ;(;é 7 \ ’ wkw(m?s@us
/~_-/- OWLT Cepe s Pufoe
; ¢
Z_= _
J Vs’ B
| |COVIBerED SPL
] RO RO 201
| ' D 4 — 0"
“*When rock coring, enter rock brol%eness. : T '
** Include monitor reading in 6 foot intervals @ borehole. lncrease reading frequency if elevated reponse read; Drilling Area

PEASTIC LI EAT

SORE Sbyvef Pl 07/

- Background (ppm):

- Converted to Well:

Yes

No X WelliD,




. Tetrngech'NUS,A:lnc.A ' BORING LOG | N - ..page,;.of;

" PROJECT NAME: Site 1 SSP Investigation ~ BORING No: RO1SBO Y
PROJECT NUMBER: T12GN2144 _ DATE: (-2 -5
DRILLING COMPANY: MIG Environmental GEOLOGIST: Fred' W. Ramser- I
DRILLING RIG: GBoegort DPT ~_ DRILLER: - LENJ SZARROWSKRE
| X ___MATERIAL DESCRIPTION _ '

Reading (ppm)

Sample { Depth | Blows/ | Sample Lit_hblogy

1u
No.and{ (Ft) | 6"or |Recovery/] Change S‘
Typeor| ‘or RQD Sample | (Depth/Ft.)
'} RAD | Run | (%) Length or C Remarks
No. "} Screened S ' C
’ Intervat * |
{9-1

L-OA’V\'LGD? SO(L)'

luf

Sped S1LT+ cuar™e DRY

il

Mmolsr |
7 ’ -
%25 W
1O e ARD SPL
\sBO\A0Zo\ - |
. &« . € : .
@ Q¢ =5
*When rock coring, enter rock brokeness. . ) ) T )
** Include monitor rga_ding ir‘1(6 foot intervals @ borehole. Incredse reading frequency if elevated reponse read. . : ' ~Dri|ling Area ]
Remarks: 47 % 2 di e MMACRO COE Shreff LA u// v Background (ppm):
: PEASTIC LR~ ’ ¢ ‘ i

~ Converted fo Well: — Yes T No X WelllD.#:_______ ——



DRILLING RIG:

. nl TAetraTech'NUS,.lnc.b

" - PROJECT NAME:
- PROJECT NUMBER;
DRILLING COMPANY: MIG Environmental

Gt’z‘opm(ﬂi oePT

BORING LOG

Site 1 SSP Investlgatlon
112GN2144

Page ___of
BORING No.: RO1SBOQ®

DATE: [s ?%499 )
'GEOLOGIST: Fr Ramser-

DRILLER: - LE S?:M\\Ocusm:

Converted to Well: -

PL-NSTtQ [y uﬁz(L

, MATERIAL DESCRIPTION
Sample } Depth 3 B U
No.and| (Ft.) S‘
Typeor} or . .
RQD Run -C Remar_ks
Nq. S . A
|
= lor(op ey |
TEL B’ S 77“#/94. _
BE AT +ersx LT 4
e
- 7
12
ovs
20 / '.
lCoLLpcrmo sPC |
RO\SB020 020\
D) 23
*When rock coring, enter rock brokenesé . ' .
** Include manitor readlng |n 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. . ' Drilling Area
Remarks: ‘7‘ €2 die {fuaco Qo(LE_ Syl AL u// ~ Background (pp_m):

No X Well 1D, #. —




nl Te.tra'vl'écf.l'NUS,.mC-. - BOR'NG LOG

Page ___of
- PROJECT NAME: “ Site 1 SSP lnvestlgatlon BORING No.: RO1SBOZ\ |
PROJECT NUMBER:  112GN2144 DATE: W30-05
DRILLING COMPANY: - MIG Environmental ' GEOLOGIST: Fred W. Ramser -
- DRILLING RIG: c;aopgoga oPT © DRILLER: - '@/\J S%M\&Owsm:

MA 'RIALD SCRIPTION

PID/FID Reading (ppm)

Sample { Depth | Blows/ ~Sample L|(hology
No.and] (Ft) | 6"or |Recovery/| Change
Typeor| or RQD | Sample | (Depth/Ft.)
‘{1 RQD Run ) (%) Length or Remarks
Nq. - | Screened : s
Intervai
|24 Lo (ToPsoc
(e OB, SleT+eis{Bfse
[ |2 1T oeq
|21
R Mo\ST
% | |24 7 | V|
_ lCo e petro SPC |
,&O\Sﬁoz,lozo C
@1 -307
*When rock coring, enter rock brokeness. . o )
** Include monitor readmg m 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. ' DriIIing Area
Remarks: "/ €2 die fuac ko Qo(l,ﬁ'_ %Wﬂz_@.ﬂ__ a// Background (ppm):
LPOASTIC, LI EAT :
g——

Converted to Well: ~Yes " No g | Wel'I.I.D.' #: "



Tetra Tech NUS, Inc. '

- PROJECT NAME:

'BORING LOG

Page __of

Remarks: 4% 2% di e fuACRO <o

PUhSTIC L EAC

CE Shfeed wf

_ . Site 1 SSP Investigation BORING No.: RO1SBO272_

PROJECT NUMBER:  112GN2144 ) DATE: _W\-20-05

DRILLING COMPANY: 'MIG Environmental _ GEOLOGIST: ‘Fred W. Ramser- -

‘DRILLING RIG: GBoppok DPT DRILLER: - TEN SZAROWSKE
' 1 . MATERIAL DESCRIPTION » ' . PIDIFID Reading (ppm)

Sample | Depth | Biows/ | ‘Sample Lithology R

No.and] (Ft) | 6“or |Recovery/ . Change

Typeor]| or RQD Sample | (Depth/Ft)
‘] RQD Run " (%) Length or Remarks

Nq. : Screened o
Interva}
- ‘ s, \ - 3 - . o Gled A
40 | ;SS)Ss : LOMM (TP %tg' _
i i
By Q{; [ RS0 sicTicntlon oRg
) \,i( I/ /[ .
MOV
2| v 2l
COLLET D A
RotsGrzeozoy | |
. 7 = —
_® 24" =2

*When rock coring, enter rock brokehess. ! . . . )
** Include monitor reading iri 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area

- Background (ppm):

Converted to Well: . ~ Yes

..

No X ~ Well lD. #



@k Té"va'T“'f'NUS”»'”"" BORING Log 'Page*°f;

- ‘PROJECT'-NAME_:  Site 1 SSP lnvestlgatton BORING No.: RO1SBO,23
PROJECT NUMBER: T12GN2144 "DATE: 11-30 ~O6
DRILLING COMPANY:  MIG Environmental _ GEOLOGIST: Fred W. Ramser" A
DRILLINGRIG:  Géopgogk DPT DRILLER: - Tfu S'&M\QOwSRt
' S __MATERIAL DESCRIPTION PIDIFID Reading (ppm)
Sample | Depth| Blows/ | Sample Lithology ST T TS U :
No.and| (Ft) | .6“or |Recovery/ Change S‘
Typeor| or RQD Sample | (Depth/Ft.)
‘1 RQD Run (%) "Length |- or c 4Remarks'
: No. - | Screened S : :
’ interval . *
iz 35353' {omalTo? soig
3 g 4 (/ ; . .
] aijSer, St cou]5%.
Eaam— /
Roienl
Toal 1/ h]
A L v
|{to [ -Couﬁczmosm,..
G, L | |ROISBRIBO20\
N SR
“When rock coring, enter rock brokeness .
** Include monitor readmg m6foot intervals @ borehole. lncrease reading frequency if elevated reponse read. . . 'Drilling Area
Remarks: 77 % 2" diec uacro CORE Dbyl full (,,/ - Background (ppm):[UA_]

LLbSTLIC [y IJEz(L

Converted to Well: ~ Yes " No 5 Well LD # pp— A



Tetra‘j'l"fec.f-l'NL‘JS,"Inc. : BOR'NG LOG | o . . -Page-_‘-of”_';_;

' PROJECT NAME: Site 1 SSP Investigation BORING No.: RO1SBE2 ¢
PROJECT NUMBER: -~ 112GN2144 ' : DATE: ([ -20-O5
DRILLING COMPANY: MIG Environmental ‘ GEOLOGIST: Fred W. Ramser- -
DRILLING RIG: . GBopgock DPT ~  DRILLER: LEAJ SEAROWSKE
: ] _ o MATERIAL DESCRIPTION . PID/FID Reading (ppm)
Sample | Depth | Blows/ [ Sample | Lithalogy F U
No.and| (Ft) | 6"or |Recovery/f Change i{s
Typeor} or RQD Sample | (Depth/Ft. '
J raD- | Run | @) | Lengtn or ¢ Remarks
| No. - | screened S -
Interval *
.- S~ e =
He-”\( S LONMM (TP S0
i’ S, 51 T +crhBse.
7 f \
\ 14
/
2t | /J
"= . —+ |/ 1 f— — +— v
Yo | 125 J/J 2N y
f, | [COLLEcTRp sEL | |
- RO\ B mzo (|
_ N - )
@ 24" 30¢
*When rock coring, enter rock brokeness. ‘ . o o
** Include monitor rle_aqmg ir‘1‘6-foot intervals @ borehole. Increase reading freq_uency if elevated reponse read. . N Dr iIIing Area )
Remarks: 7° % 2" die. mMACRO CORE Shcfi full w/ _ Background (ppm):[AJA&_|
LOMSTIC, LIRAT - ¢ . - '

Converted to Well: Yes - No_ X Well LD # — |



. Tetra Tech NUS Inc

BORING LOG

- PROJECT NAME Site 1 SSP lnvestlgatlon
PROJECT NUMBER: T12GN214%

- DRILLING COMPANY: MIG Environmental
DRILLING RIG: - GBoppork. oCT

- DRILLER: -

Page . of
BORING No.: RO1SBO2<

DATE: 20 (55 .

GEOLOGIST: Fred W. Ramser

LEU S’&M\&Owsmi

: L MATERIAL DESCRIPTION - PID/FID Reading (ppm)
Sample Depth Blowsl ‘Sample | Lithology 4 u
No. and (Ft) | 6"or |Recovery/| Change S.
Typeor] or RQD Sample | (Depth/Ft.)
RQD | Run [ ) | Length or ’ c Remarks
No. - | Screened S R
. Interval ,,
1&3do 5535} | Lot (Topso)| |
. - NI -
7 L Mo s iorraifds
jied . j
: 17 /ﬂ_"
A4
el N 17
21 7 7
L j i Mo\ T
%._-5«.,"J#f K y
o lcotLger P |
~ 9 ' &3\3{%’)4‘020 {
- (5 { “
/ ‘ R @ ‘2“( 30 ,
*When rock coring, enter rock brokeness. . ) )
** Include monitor readmg ln 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. ' Dr illing Area
Remarks: %% 2% di e ACRO CORE %WFL_F:[L u// Background (ppm):[{J&_]
PL-P\-STLQ Ll AL ' : , _
Converted to Well: ‘ Yes & Well l D #: -




T“etral’l'échNUS,_ Inc. | BORING LOG - o | »Pa.gé':__-of;_'

- PROJECT NAME:  Site 1 SSP Investigation ~ BORING No.: RO1SBOQ(

PROJECT NUMBER: 112GN2144 ' DATE: * “»3(2*@5 . '
DRILLING COMPANY: MIG Environmental o GEOLOGIST: Fred W. Ramser" .
DRILLING RIG: GEopgork DPT - DRILLER:: LB SZEARROWSKEL
1 o MATERIAL D TION 'R PIDIFID Reading (ppm)

Sampte | Depth [ Blows/ | Sample | Lithology e U
No.and| (Ft) | 6"or [Recovery/| Change |[ s
Typeor| or RQD Sample | (DepthFt.
'} Rap | Run | @) | Length or c Remarks
No. ] Screened S -
i Interval *
o , (555\ LOAv (TP 5019'
| | sk +sicr b ord
|ad] -
V‘@O\‘)a‘/
21 Vo bl
|Coeepersp L |
RolsBOIGEI oy
240"
“When rock coring, enter rock brol;eness. . ) : '
** Include monitor ?aQing ir)‘s footintervals @ borehole. Increase reading frequency if elevated reponse read. . ’ -DriIIing Area .
Remarks: 4" % 27 di e MACROCOMLE Sl P u// , _ Background (ppm):
PUNSTIC CUTRAT - » ¢ ' K ' ‘

Converted to Well: -~ Yes ', N _ X ' WéI'I'I.D.'#:' — —



El Tetrg Tech NUS, Inc. | BORING LOG | | : Page __of

. PROJECT NAME: Site 1 SSP Investigation ' BORING No.: RO1SB 0OR7
- PROJECT NUMBER: 112GN2144 : DATE: -5
DRILLING COMPANY: MIG Environmental . GEOLOGIST: Fre W Ramser -
DRILLING RIG: CgoPRoBe. PPT DRILLER: LEN] S’&AK\COLJSKI
: . MATERIAL DESCRIPTION PID/FID Reading (ppm),
Sample | Depth | Blows/ | Sample | Lithology IR SR R R LRy :
No.and| (Ft) | 6“or |Recovery/| Change o N 1s N O BT
Typeor] or RQD Sample } (Depttv/Ft.) | Soil I{ensi,ty/ : . p o N -':.,', ] i‘
un (%, - Len: or Consistenc: B : - e | KT Sl CE
Ra RNo. i renath Screened | or * Golor| © - Material Classification S. Remarks g 2 '.§ :;
Intervat .. Rock. : R T E N . . (‘nu ,E, ‘o_. -_E
Hardness. - ’ wlafa
L LO A M| XoP Sote
\12o 5 '
VO omp sieTe B
CLhY Y\ VREK
(4 ? ) S
(2 [
T
0t
|Morvsy
EALP . N
COLLECTE SPL
RO\S2027020 \
. 6(
S 240"
* When rock coring, enter rock brokeness. . :
** Include monitor reading in'6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. - Dr iIIi_ng Area
Remarks: (980 % € 2“ pia. MACRO CORE B PR W/ Background (ppm):

Peieric /ufik

Converted to Well: Yes ' No X Well I.-D. #: S——




APPENDIX C.4

2007 FIELD SAMPLING LOG FORMS AND BORING LOGS



Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Tt

Page___of __
Project Site Name: Site 1 Indian Head Sample ID No.: S01SB020O (G2
Project No.: 112GN2144 Sample Location: S01SB02.O
Sampled By: Fred Ramser
[] Surface Soil C.0.C. No.: 2751
[x] Subsurface Soil
[1 Sediment Type of Sample:
[] Other: [x] Low Concentration

{1 High Concentration

[] QA Sample Type:
DA

[-{71-07 Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: {4 {D )
Method: Macro core DPT / 8 ‘__ 4 WeL Sr40 ST
Monitor Reading (ppm  NA ‘ 24 e mMervs T

Date:

Color Description (Sand, Silt, Clay, Moisture, etc.)

/
/
/

Depth

jMethod:

Monitor Readings ] /

(Range in ppm):

Analysis Container Requirements Collected Other
Gamma Spectroscopy Ziplock bag [
Thorium-232 Ziplock bag

Depth (inches) Rad. meter reéding { kC / My ,\V sample collected
18 - 24 50-2/032 T i v

24 - 30 (039 3%.8 ‘

30 - 36 233> [

- Duplicate ID No.

K Thovsan 1 counts r‘ev* M bcceJao‘&

ignature(s):




'H:l Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page_ of

Project Site Name: Site 1 Indian Head Sample ID No.:  S01SBO210Ol0 2
Project No.: 112GN2144 Sample Location: S01SB0 2

' . Sampled By: Fred Ramser '

{] Surface Soil C.0.C. No.: 315

[x] Subsurface Soil ,

[} Sediment Type of Sample:

{1 Other: [x] Low Concentration

] QA Sample Type: (1 High Concentration

NA (8 ”2‘1"

— 1400 ,
IMethod: Macro core DPT o \f EL Brn SituTt +SAND

eors

Date: Time Depth ' Color Description (Sand, Silt, Clay, Moisture, etc.)

[Method:’

/

/

IMonitor Readings ] _—

(Range in ppm): B . , /

nalysis Container Requirements Collected Other
Gamma Spectroscopy ' " | Ziplock bag v’
{Thorium-232 : - ' Ziplock bag

Depth (inches) Rad. meter reading ( kC /h\ n.) sample collected
18-24 3265 v
24 - 30 24 ’

30-36 112103

*T»‘OU%QH L Ccou m‘\'§ r-CV‘ Man bort,\\ﬁ\'c,

MS/MSD Duplicate ID No.: '
— _ ' JWMA”M




Tetra Tech NUS, Inc.

L3

SOIL & SEDIMENT SAMPLE LOG SHEET

Page___ of ___
Project Site Name: Site 1 Indian Head Sample ID No.:  S01SB02B O30 2
Project No.: 112GN2144 Sample Location: S01SB02$3
‘ Sampled By: Fred Ramser

[] Surface Soil C.0.C. No.: 375 |

[x] Subsurface Soil '

[l Sediment Type of Sample:

[l Other:: [x] Low Concentration

[ QA Sample Type:

Date: Depth

[-{71-07

[l High Concentration

Color oisture, etc.)

OAAS.

Time:

Method: Macro core DPT
Monitor Reading (ppm

20-2¢"

NA

Date:

Bru SRMD + CRAVE L

Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
IMethod:’ L
* [Monitor Readings |
(Range in ppm): e
——
. e

Analysis ontainer Requirements Collected Other
Gamma Spectroscopy Ziplock bag '
Thorium-232 Ziplock bag v

Depth (inches) Rad. meter reéding ( kC / (i) ﬂ)* sample collected
18 - 24 8.5 7

24 - 30 ' g S

30 - 36 .5 v

MS/MSD-

Duplicate 1D No.
’ E——

K Thousan | counts rﬁ* Min \n \om‘e.\no\f..

gnature(s)

Ui



Tetra Tech NUS, Inc.

w

SOIL & SEDIMENT SAMPLE LOG SHEET

Page__ of ___
Project Site Name: Site 1 Indian Head Sample ID No.: S01SBO2RC20 2.
Project No.: 112GN2144 Sample Location: S01 §BOZ’C\
Sampled By: Fred Ramser
[} Surface Soil C.0.C. No.: 2375
[x] Subsurface Sail »
[l Sediment Type of Sample:
[] Other:: [x] Low Concentration

[l QA Sample Type:

[I High Concentration

ate: [-/T7-O7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: &R 35 ‘
: Y .0, SAVD ’
IMethod: Macro core DPT 2‘-[ - '50/‘( (bﬂ N -Q 3 MorST

Monitor Reading (ppm NA

Date: Time Depth Color Description '(Sand, Silt, Clay, Moisture, etc.)
IMethod: - - L
" [Monitor Readings /
(Range in ppm): ‘ /
——
]

Analysis Container Requirements Collected Other
Gamma Spectroscopy " Ziplock bag '
Thorium-232 Ziplock bag v

Rad. meter reading (" C /A t-'\u\)+

Depth (inches) sample collected
18-24 2% (2. =~ = 7

24 - 30 ns>12.9 “

30 - 36 [T.9=> {\

K Thovsan \ counts r-év‘ M \\o\hbote—\no\"&_

Duplicate ID No.:

signature(s):




"lt Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

[] QA Sample Type

Date:

[] High Concentration

Page___ of
Project Site Name: Site 1 Indian Head Sample ID No.: S01SB03O 0302
Project No.: 112GN2144 Sample Location: 0320
' Sampled By: Fred Ramser

[} Surface Soil C.0.C. No.: i3

[x] Subsurface Soil

[1 Sediment ~ Type of Sample:

[ Other: [x] Low Concentration

[-/7-07 Depth Color Description (Sand,
Time: O Y950 :
Method: Macro core DPT l Y/
20 36 | BRN SIWLTY Sk

Date:

Depth

Color

Description (Sand, Silt, Clay, Moisture, etc.)

WMethod: '

/

* {Monitor Readings

——

(Range in ppm):

Analysis

r Req

Other

[Gamma Spectroscopy

Ziplock bag " |

[Thorium-232

Ziplock bag

Depth (inches) Rad. meter reéding ( kC /V"\\n‘)* sample collected
18-24 2.2 -

24 - 30 2.

30 - 36 7. —

Signature(s):

N,@(//&Wm




Li-

Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Page__ of
Project Site Name: Site 1 Indian Head Sample ID No.:  S01SBO0 210\0 2
“ Project No.: 112GN2144 Sample Location: S01SB0 3 {
Sampled By: Fred Ramser
(] Surface Soil C.0.C. No.: 23751
[x] Subsurface Soil .
[l Sediment Type of Sample: |
[I Other: , [x] Low Concentration
[1 QA Sample Type: {1 High Concentration

Color

y, Moisture, etc.)

Time:

Method: ‘Macro core DPT

Monitor Readin

NA

YL
BRNJ

Description (Sand,

T +SHhiupD

Date: ‘Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Method: _— -
Monitor Readings _—
{Range in ppm): e '

Lo

Analysis

Gamma Spectroscopy

Ziplock bag -

Thorium-232

Ziplock bag

Depth (inches)

sample collected

Rad. meter re?jin_gf kC/ ™My n.)*
B -G

18- 24 v
24 - 30 Hho] 4 ‘
30 - 36 14>\

MS/MSD-
q——

Dupilicate ID No.

| *T\\ousqwk countsy r'CV‘ Min \90\‘&\'\0\&




Tetra Tech NUS, Inc.

w

SOIL & SEDIMENT SAMPLE LOG SHEET

Project Site Name:

Site 1 Indian Head

Project No.:

112GN2144

[1 Surface Soil -
[x] Subsurface Soil
[1 Sediment

[] Other:

Page_ _of __
Sample ID No.:  S01SB0 32,020,
Sample Location: S01SB0 3 g_
Sampled By: Fred Ramser
C.0.C. No.: 375
Type of Sample:

[x] Low Concentration

[ QA Sample Type:

[} High Concentration

[-{71-07

Date:

NA

Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: {|®S™ - ‘ '
Method: Macro core DPT
(S SAMMD ot

Description (Sand, Siit, Clay, Moisture, etc.)

Method:

/
/ S

/

Monitor Readings

——

{(Range in ppm):

Analysis Container Req rements
Gamma Spectroscopy Ziplock bag
Thorium-232 Ziplock bag v

Depth (inches)

Rad. meter reading ("% C. fomn n)*

sample collected

18- 24 206 -100
24 - 30 (OO HQ v
30 - 36 Qx> 2.1

Duplicate ID No.

*T\»ouscu. | counts fer Mnn bove,\'m\ﬁf




TE

Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Page____ of

* Project No.:
[l Surface Soil

[ Sediment
[] Other::

Date: [-/7-07

Project Site Name:

[x] Subsurface Soil

] QA Sample Type:

Site 1 Indian Head

Sample ID No.:

112GN2144

Sample Location:

Sampled By:
C.0.C. No.:

Depth

Col

S01SB0330 (0L
S01SB03

Fred Ramser

275 |

Type of Sample:

[x] Low Concentration

[ High Concentration

escription (Sand, Silt, Clay, Moisture, etc.)

Time:

L300

Method: Macro core DPT

Monitor Reading (ppm

NA

l 8&" 2 ‘_{,(,

Bey

SLLT Y Q—s SAND

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Method:’ / .
" JMonitor Readings _—
(Range in ppm): , -
/ R
el

Analysis

Container Requirements

Collected

Other

(Gamma Spectroscopy Ziplock bag
Thorium-232 Ziplock bag v

Depth (inches) ~ JRad. meter readmg ( kC /m\,\) sample collected
18 - 24 549 v

24 - 30 yA -9 LS '

30 - 36 (g >2(6&

Duplicate ID No.:

S r—

*Tkousa.wl counts r'fv‘ M 1u bore \/\OL(

W/&Wm




"ﬂ-_ Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page__ of
Project Site Name: Site 1 Indian Head Sample ID No.:  S01SB03¢t 0102
* Project No.: 112GN2144 Sample Location: S01SBOSY
Sampled By: Fred Ramser
[1 Surface Soil ‘ C.0.C.No.: 375
[x] Subsurface Soil ' i ,
[l Sediment Type of Sample:
{1 Other:: [x] Low Concentration
[ QA Sample Type: , : [] High Concentration
- | é 7-07 Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: {310 . ' ‘| SAAA)
Method: Macro core DPT [ 8 "__ 2 LI “ , Y B Ef“ S‘ LT F._‘B

Monitor Reading (ppm NA

Date: Time ] Depth ' Color Description (Sand, Silt, Clay, Moisture, etc.)
[Method: o
* IMonitor Readings ; |
(Range in ppm): 4 R
: ] i

Analysis ontainer Requirements Collected Other
(Gamma Spectroscopy . __ Ziplock bag " ‘ S
~ [Thorium-232 . ' Ziplock bag - —

Depth (inches) Rad. meter reé_ding ( kC /h«\ ,;)+ sample collected
18- 24 2Oy 7 ’ v

24 - 30 125> 8 ’

30 - 36 8 706

| *TMO’U%Q&L couvnts r‘er Min W bore,\no\{_.

ignature(s):

Duplicate ID No.: ; ] .
' M Ea/'”"‘“"’ -

MS/MSD-




Tt

Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

0 QA Sample Type:

Date: [-/7-0O7

Pige__ of
Project Site Name: Site 1 Indian Head Sample ID No.: S01SB035 > to2
* Project No.: 112GN2144 Sample Location: $01SB0 35~

‘ Sampled By: Fred Ramser

[1 Surface Soil C.0.C. No.: 3751

[x] Subsurface Soil

[1 Sediment Type of Sample:

[1 Other: [x] Low Concentration

{1 High Concentration

oisture, etc.)

[rime: 1005 -

JMethod: Macro core DPT

* JMonitor Reading (ppm NA

Date: Time

i 8"_—2 "111

Depth

YE L BN

Color

QsSA—'\D-KSlL,"

Description (Sand, Silt, Clay, Moisture, etc.)

WMethod: )

/
/ .

/

" jMonitor Readings

——

(Range in ppm):

Analysis

Gamma Spectroscopy

Ziplock bag

Thorium-232

Ziplock bag

Debth (inches) Rad. meter reading ( kC /h\ ,\.) sample collected
18-24 Bis >\ —

24 - 30 2> (.S ‘

30 - 36 . => 1o

*T\nousqw 1 counts r‘cv* M bore_‘nole,

Duplicate ID No.

gnature(s):

ST/ VP




l"'.'l: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Pag_]e_ of
Project Site Name: Site 1 Indian Head Sample ID No.:  S01SB0250 102
* Project No.: 112GN2144 ’ Sample Location: S01SB03(,
Sampled By: Fred Ramser _

[] Surface Soil ' ~ C.0.C. No.: 275 |

[x] Subsurface Soil '

[1 Sediment Type of Sample: _

{1 Other: - . [x] Low Concentration

[1 QA Sample Type: [ High Concentration
Date: 1-07 Description (Sand, Silt, Clay, Moisture, etc.)
Time: {\ |O

[Msthod: Macro core DPT

:Monitor Reading (ppm NA \ 8\ "'Z.Lf 5 @@U ’@ﬂ S M/ A 91 T "PG‘ZA :

Date: Time - Depth Color - Description (Sand, Silt, Clay, Moisture, etc.)
Method: o -
IMonitor Readings . |
(Rangeinppm): -} 1 .
]

Analysis Containe
|Gamma Spectroscopy . - Ziplock bag

Thorium-232 : ' Ziplock bag ~ —

Dépth (inches) Rad. meter readlng ( kC/p\\ﬂ.) sample collected
18-24 6> (4.4 ' v

24 - 30 144~ (’LQ ’

30-36 g = tLL

| *T\\ousq-, 1 counts r-ev‘ ran (v ‘00'\‘&.\(\0\{——

Duplicate ID No.:




TE

Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Date:

[] QA Sample Type:

Page__ of
Project Site Name: Site 1 Indian Head Sample ID No.:  S01SB0 370102
Project No.: 112GN2144 Sample Location: S01SB037 '
Sampled By: Fred Ramser

{1 Surface Soil C.0.C. No.: 2,75 |

[x] Subsurface Soil
- I Sediment Type of Sample:

[] Other: [x] Low Concentration

{1 High Concentration

[-{1-07 Depth Color Descrlptu.)'ﬁm(é.e.lﬁd S|It Clay, Mo
Time: [ 3D - - -
IMethod: Macro core DPT L( EL

l

AR

TR GRAVE

SA’MD%—SILJ‘

Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Method: —
Monitor Readings /
(Range in ppm): e
/ .

Analysis

|Gamma Spectroscopy

Ziplock bag

Thorium-232

Ziplock bag

Depth (inches) Rad. meter readlng ( kC /hm.) sample collected
18-24 3359 (4.5 v

24 - 30 ¥52 2.2 '

30 - 36 .7~ 2.2

Duplicate 1D No.

K Thovsan L counts f=r M on borednst e

SO0\ %%Du?ozoz_

ignature(s):




m Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Page_ of
Project Site Name: Site 1 Indian Head Sample ID No.:  S01SB0 3802.0’L
Project No.: 112GN2144 Sample Location: S01SB0®S
Sampled By: Fred Ramser

- [ Surface Soil C.0.C. No.: 3]s

.[x] Subsurface Soil o

[l Sediment Type of Sample:

{1 Other: [x] Low Concentration

1 QA Sample Type:

[} High Concentration

Bate: [-]7T-0O7

Tme: 10 /0

Method: Macro core DPT

NA

Depth Description (Sand, Silt, Clay, Moisture, etc.)
[Method - -
" [Monitor Readings |
(Range in ppm): . /
L .
—

natysis Container Requirements Collected Other
(Gamma Spectroscopy Ziplock bag ’
_{Thorium-232 Ziplock bag

Rad. meter reading ( kC / huﬂ

Depth (inches) sample collected
18- 24 126 —>13¢

24 - 30 12,5 13,3 el

30- 36 133 > 12, nf

MS/MSD

——

Duplicate ID No.:

*T\novscw 1 covunts r-ev‘ rMan D \ym'e,\f\s\e—

M@V/EMM




'H: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page__of ___
Project Site Name: Site 1 Indian Head Sample ID No.:  S01SBO3A0OIOZ_
‘Project No.: 112GN2144 Sample Location: S01SB03q '
' Sampled By: Fred Ramser

~ [I' Surface Soil ' C.0.C. No.: 27572

[x] Subsurface Soil ' ‘

[1 Sediment : o Type of Sample:

] Other: ' [x] Low Concentration

[1 QA Sample Type: [] High Concentration

- IMoni

G
Date: [-/T7-O7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Tme: D55 | B €. q SAMOF sicT
{Method: Macro core DPT N /i '
w (3 -2Y BPRU R GRavEC »

tor Reading (ppm

Depth : Description (Sand, Silt, Clay, Moisture, etc.)
IMethod: ‘ —
' WMonitor Readings : 4/ .
(Range in ppm): , ‘ _ ) :

. Analysis
[Gamma Spectroscopy . - Ziplock bag
Thorium-232 . I ' Ziplock bag : v

Depth (inches) Rad. meter reéding ( kC /m\,\.)‘l' sample collected
18 - 24 13>72% =

24 - 30 23> (4 '

30 - 36 Jta=2\1».5

| *T\\OU%OLH \ counts r'{v* tMin AN bort‘/\o \L

Igg:e;g%woto*z, NS re Uy nan



@ Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

[] QA Sample Type:

Date: [-/7-0O7

Color

[] High Concentration

ay,

Page _of
Project Site Name: Site 1 Indian Head Sample ID No.:  S01SB04D0O2.02
Project No.: 112GN2144 Sample Location: ‘S01SB0% O
Sampled By: Fred Ramser

[] Surface Soil C.0.C. No.: 5752

[x] Subsurface Soil '

{1 Sediment Type of Sample:

[] Other:: [x] Low Concentration

oisture, etc.)

Fime: {295

Method: Macro core DPT

NA

9 SArD A—Slurv

Description (Sand, Silt, Clay, Moisture, etc.)

/

WMethod:' -
" IMonitor Readings / '
(Range in ppm): . . /

Analysis r Requirements Collected Other
[Gamma Spectroscopy Ziplock bag '
~ [Thorium-232 Ziplock bag v

Depth (inches) Rad. meter readmj;; ( kC /m\ ,\Yf sample collected
18- 24 228 34( S

24 - 30 46 > S1 Ll

30 - 36 59> 23.3

MS/MSD

*“OU%QH 1 counits r'ﬂ‘ *Mn jn ‘nc(e

Duplicate ID No.

Sma—




'H: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page__ _of
Project Site Name: Site 1 Indian Head Sample ID No.:  S01SBO4{0102.
Project No.: 112GN2144 - Sample Location: SO01SBOY{
- Sampled By: Fred Ramser
I Surface Soil ‘ C.0.C. No.: 2765 2
[x] Subsurface Soil '
[l Sediment : K : Type of Sample:
1 Other: - ' [x] Low Concentration
[1 QA Sample Type: [] High Concentration
................... Description (Sand, Silt, Clay, Moisture, etc.)
Time: O30 SA—UD"‘SU—-T

[Method: Macro core DPT

TR GeAVE L

NA

Date: Time Depth ' Color - Description (Sand, Silt, Clay, Moiéture, etc.)
[Method: | ——
" {Monitor Readings 4/
(Range in ppm): ! , 1. /
]

y: Container Requirements

(Gamma Spectroscopy . __ Ziplock bag
» Thorium-232 - ' ' Ziplock bag - - | il

Collected Other

Depth (inches) Rad. meter reading ( kC /m\,ﬂ sample collected
18- 24 19 > (4.4 v

24 - 30 (4.4 > - '

30 - 36 ‘2= (1.8

%K Thovsen 1 counts r‘eﬁl‘ M Lh \OOFQ\/\G\'t

ignature(s):

SN/ T

Duplicate ID No.:
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'ﬂ:l . BORING LOG

Tetra Tech NUS, inc.

ACAD: FORM_BORLOG.dwg  07/27/89 INL

PROJECT NAME: SITE 1 BORING NUMBER: __ SO\ 5SRO0
PROJECT NUMBER:_2.1494 DATE:___ [~{7-07
DRILLING COMPANY:_UM-T-TE C GEOLOGIST:_F €ED W, RAMSER
DRILLING RIG: 2 EQ PRO@ROTE DRILLER: _pq 1KfF SHEPHERD
| MATERIAL DECSRIPTION RAD KC gy —mmmn fecins )
e | T | o | iy | |
"8&" Ru: No. = m (ng") sumnmutg v Remorks . d é
Interval Rook Color Moteriol Classification H E ] §
el LOBy Sier! (M
1 i‘i(ls pﬂgm
ol 1y SPAD+S LT
s
J7
E& i 5%
21" ':;\7{- _ | .9 o
1z -
20" i f:;.(\~ vV By B3P
St |GRIVIE . _
“ L I 6.5 /6

COLLECTR. SPL |
@ 1224 -

| SO\vs go200t02]

sWhen rock coring, enter rock brokeness.
seinclude monitor reading In & foot intervals @ hole. 1 roodhg fr y if o d read. . Dr“"ng Areo

Remarks: VSE WC RO COG 4’ ‘62 ld/ ACH’M’F- LIV Background (ppm): E] J

Conyvertevd to Well: Yes No _ X Well 1.D. # LA




)

Tetra Tech NUS, inc.

PROJECT NAME: S ITE (l SSP I;H BORING NUMBER: SQ\ 5002\
DATE: | | 7-0O 7

PROJECT NUMBER: _2. 144

Page: of

BORING LOG

DRILLING COMPANY:_Ui/-T-TE C

GEOLOGIST:_F &ED W. RAMSER.

DRILLING RIG:_GEoPtalE GG PT DRILLER: _jmiKtle  MEPHERLD ;
, } | MATERIAL DECSRIPTION [ R @ /m‘_) RO Readng TR
216z | T | e | o | B ooy |
g% o o R °°":§r:'"’ Color | Moterial Classification % - :% ] § é
5 B e : HHE
£
g LOb1
§L :
g XEL @Riv _
3 I SLLTHSAVNY _
(2" - )
18" BEZMER]
27 i Bo[ et
:";_‘ %‘?1
“ e v |
S0 L ShmVD 5P G |19]
* \ ' wews T T
y(“ . V. V| wer ¢9 o3
COLLECTRP
spL@ 9" -297
. SO|ISPO2(O10L
1400 HRS
sWhen rock coring, enter rock brokensss. ‘
selnclude monitor reading In 8 foot Intervals O b y It elevated read. Dr“"ng Area

Remarks: USE. IMACRO CogE. ‘-{ *62 f—u/ A—CE,T‘A—JI_ L(oRR,__ Background (ppm):

Converted to Well:

Yes

‘No _ K Well 1.D. & ___ ~——



L

Tetra Tech NUS, Inc.

PROJECT NAME:

SITE L

s\

sof Y

BORING LOG

PROJECT NUMBER: _2. 144

-/7-

DATE:

Page:

of

BORING NUMBER: SO SEOAR
ya

DRILLING COMPANY:_UNM-E-TE C

GEOLOGIST:_F&ED W

DRILLING RIG:_(GEnPRICK 6C DA

DRILLER: W\ IKf SHEPATLO

ACAD: FORM_BORLOG.dwg  ©7/27/99 INL

MATERIAL DECSRIPTION 2 > RPD —|7orm Reoing (4w
S:.mplo D:"fm e'm:r”R/ Rw. sy c '
R | | R [ R Mnr
e yRook | Coler Material Classification § J 3 ; f §
| X
{ ZLJ LOA v Sa-035ILT |5
\"l-’ v
SEMY Lo IBM (ol ger
- ‘ ’ S FOL
1 o / pd.olum
= By sir + w| ~23T
" W Gclrvi— PRY S
L 1 F 4 SeD 5.9 cCluw 3.0
2 ! &
| R
30! bs1
\/ w7 51% -
2 ! 19/ 3" Recovid 58§
Ccoljze mf)
o 30367
(UG LowEL fb
OF THE Cof(ﬁ)
sWhen rock coring, enter rock brokensss.
ssinclude monitor reading In 8 foot intervals @ borehole. Increase rocdln? frequency If elevated read. Dr“nng Area
Remarks: {)5¢ = x 2 & L Background (ppm):

Converted to Well:

Yes

No

Well 1.D. #




Page: of

E] BORING LOG

Tetra Tech NUS, Inc.

PROJECT NAME:  SI1TE. | TH BORING NUMBER 7'50\ 5302,‘!
PROJECT NUMBER: 2 144 DATE: __ /—/7
DRILLING COMPANY: UN-T-TE C. GEOLOGIST: F(LGDUU - EPMSER
DRILLING RIG:_ GE €O D-GG 0L DRILLER: ™A KE_SHEPAZD ,
MATERIAL DECSRIPTION | A T s
| sampie | Depth | Blows/ | Somple | Lithology
=1 No. (FT., ° or o/ an
g% (ot | B | | oo i . ol e |||
E Intervol "::k;'“ Color‘ Material Classification g 3 E i
Y
g w“ Lo st St
il |
' N
B “ !
3 L
127 B B €. Shap TR ¢
|- Sle i
(\‘:? lgq - . \'l_,
/ - ‘ _
. - vy
6 .- |
27 o — leg| s
’L)% 7 ' 4 ‘;o}’; * \V )
136" s a2 GlpvirelAserD GG e |1
Lo ETFD P
2"“ - a 2 o Eg q
301 S0 290207

sWhen rock coring, enter rock brokeness.
sslnclude monitor reading fn & foot Intervals @ borshal Drilling Area

Remarks: USED (MR O CORE. “f ACETME. LunGR Bockground (ppm): [ ]

Converted to Well:  Yes : No [ Well 1.D. # ’



Page: of

@ | BORING LOG

Tetra Tech NUS, Inc. | v
PROJECT NAME: __ SITE 4 [ H BORING NUMBER: 90158020

ACAD: FORM__BORLOG.dwg  97/27/99 INL

PROJECT NUMBER:_2. 194 DATE: [-17-07
DRILLING COMPANY:_UU-T-TEC GEOLOGIST:_F&ED W -
DRILLING RIG:__GEOCReG @ DT DRILLER: _ MIKE 3 |
MATERIAL DECSRIPTION kC /e 3 R Reacng dem)
Sample Depth | ,Bkwn/ Sample Lithol :
R || | B [ | S U A
ool RGO PO Metwtt lntction : HE i
[Spo ST coam f5m
CeN 14 77 5B o
\2. | 5.1 P
‘ i
2% B 6.9 \*f
j i
1T
T‘ : '
2 [y | 4 A
“ 3 2 ﬂ‘ ;’1 Q/’c’ szq
(VL LIECTEO
30N P 3 C'"
190150300302

sWhen rock coring, enter rock brokeness.
seinciude monitor reading In 6 foot intervals @ borshole. 1 quency If slevated Drilling Area

Remarks: USFE) ACETME L ( LJI?/ ad / Mﬂ*CﬂO CoE Y ’CZ BockgrOUﬂd (ppm): E’E:I

Converted to Well: Yes No x Well 1.D. # —_—



wg  07/27/99 INL

Page: of

| :13 BORING LOG

Tetra Tech NUS, Inc.

ACAD: FORM_BORLOG.d

S
(O AN

o]

PROJECT NAME: __ SITE-\ _TH BORING NUMBER: __ SO | S0 3|
PROJECT NUMBER: 2 144 DATE: -17-0~7
DRILLING COMPANY:_UM-T-TE.C. GEOLOGIST: F&ED W
DRILLING RIG:____ /3 GOPLORE DRILLER: __WmE B 2&@(/&2\9
| MATERIAL DECSRIPTION RAO kC/ﬂoN‘\ll‘l-audm“’
o | W | ey [ [ |
T)R&,or Ru:No. (x) mﬂ (l;:?:“.:) com:uncyy/ g Romorks E i é
Interval H:&*;cu Color Material Classification ‘S: g 3. g
S O/ Sl [SM
| e o]
(i YEL By Bk | |
\7__'! : L{ SILT + . l)’:g
;f | S M) |
| 5 f TR G1h .
(8" P el |Bo
%V" \ { _ % 143
1o
[EB At » ey @[
! i _\l L
12 bl 4 A 4.0
COLLECTRO
So\s@Gom\olo
D122y ¥
| \2z5 hre*

sWhen rock coring, enter rock brokeness.
seinclude monitor reading in € foot intervols @ borshole. Increase rmdlnq u ! Drilling Area

Remarks: OSR0 _MACRO Cotc w' % Z_ W/A—CDT)(WZ, LLiJEL Background (ppm):

,Converted to Well:  Yes - No X Well 1.D. # ~——




L

Tetra Tech NUS, Inc.
PROJECT NAME: S\TR- |\ Tu

Page: of

BORING LOG

BORING NUMBER: _ S0\ SBOD A

PROJECT NUMBER: _2 |4 Y4

DATE: \-\17-63

DRILLING COMPANY: UU-t‘TEC

DRILLING RIG: GEOvC o>

GEOLOGIST:_F RED W.. EPWMSER
DRILLER: _yM\L £ SHEPCAQO :

, MATERIAL DECSRIPTION a0 \<C/Muv—} PSP Reodng (T
8| R0 | run No. Length :a“ Conslstency v Remarks .| B ]
Q Interval Hm Color Material Classification g 3 % % i
g
é ’* "\ SILTY SEVDY M
g l \ Lok
3 .. G SinQ 5@ -
(27 |~ - IR Sy X
A
$ .
\8" S [ IE
o\é 1 "
: 2‘1_" ‘i kel foa
oY .
30" ‘ < , fo 49
o . / | ’
36" e B v 70
COLLECT SP-
o 24" - 0"
1SuISpn320202,

sWhen rock coring, enter rock brokeness.

“lndudommltormdlnghGMhtfvdiObordldi. 1
t

Drilling Area

Remarks: USRD 4 ¥2° WPYQ((Q,C O(lﬁ_ S L. ‘V/BCH/WL Background (ppm):

LoRRS .

Converted to Well:  Yes No & Well 1.D. #
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01

07

)

Tetra Tech NUS, Inc.
PROJECT NAME: __ SITE 4L T H

Page: of

BORING LOG

BORING NUMBER: _ SO \SG0 3>

PROJECT NUMBER:_2. 144

DATE: (-1 7-07

DRILLING COMPANY:

U-F-TE C

GEOLOGIST:_E&ED W

ACAD: FORM_BORLOG.dwg  ©7/27/99 INL

DRILLING RIG: (jﬁb i DRILLER: MIICE 9H/£€M’—D -
MATERIAL DECSRIPTION Ra0 kC /,.,,;7 AN Reading M
somiie, | B0 | oo | noomele | holosy o
R | | o [eE |y v e el
Intervol Rock Color - Material Classification <s: E g § i
] |4 R Lome
}:i G| crery Fra SvD S
';‘,_:,; .g' .
2
[P l,.,ﬁ 2)
J"'fr
14
(8" ;L. s8] [33g
24" 3%.,4 - _ 5% Ry
‘ H* REp GAAVEL  [GW
36" ;M“\é 4 el sl
YAl "i
£ il \ EHE
CO\LLELTED
S0 (5033010
@ 19"-244
| \"soumr,
eWhen rock coring, enter rock brokeness.
winclude monitor reading In 6 foot intervals @ borshols. Increass reading frequency if elevated response read. ‘ Dr“"ng Area

Remarks: USBO 1 2 'ng.(lO'Coﬂ,ﬁw spPLALS «f Background (ppm):

Converted to Well:

Yes

N

o z Well 1.D. #



o\

.o

PROJECT NAME:

L=

Tetra Tech NUS, Inc.

SLTE |

Ty

BORING LOG

of

BORING NUMBER: SOISR O 34

PROJECT NUMBER: _2.14Y4 DATE: \-\7-07
DRILLING COMPANY: %U-C-TEL [ GEOLOGIST: _FRED WE E%§% _
DRILLING RIG: L7223 DRILLER: MK E i [v) ~
MATERIAL DECSRIPTION RAD, KC /i | mames recans
2 Somple | Oupth | mows/ | Sample Uthology ‘ .
o | L R | B ey e eyl
Q ‘Interval m Color Material Classifioation g g g i §
£
g B S| T +Srna) LadY
L .
Bl (EL Brr/
3 Slry F4549
12 TR Genvi Lo
(
18" Ol R0.p
§ 24" e d I3
g 20 ‘fﬂ 88|
g 2¢ #‘,o 76
COLLELY Sp—
P 18729 fol Mupl 55,
SO\SBOYol0 |
sWhen rock coring, enter rock brokeness.
seinciude monitor reading in 6 foot tarels 0 b L.(' I reading frequency ted Drilling Area
Remarks: {50 Y XZ MAcgo- C © (LF SWI/F(L W/AQFM Background (ppm):
Luywegd
Converted to Well:  Yes ‘ No _ X Well 1.D. # —_—




PROJECT NAME:

]

Tetra Tech NUS, inc.

sl Ty

Page: of

BORING LOG

BORING NUMBER: _ S0 (SB O3S

PROJECT NUMBER:_2.14Y4
DRILLING COMPANY:_UW-%-TE C

DATE: | =1 7~07

GEOLOGIST:_F&ED W

ACAD: FORM_BORLOG.dwg  07/27/99 INL

DRILLING RIG: GrolLots DRILLER: ™M IKE  SHSPERD
MATERIAL DECSRIPTION Rap B m-ﬂl
e w8 | o iz | [ Ko
il TR el ol W P | s § T
G Lo [om
SUTS M)
YEL BRw |
! £ A S»p M) - Ps]
wWwiir W
GRMEA-
Tl ~ =
24" Il |
20" 0| [}
3" 13 d \"4 v A (o
COLLEC LD
oL @ 197 -29"
[so158chs0t0

Mcnrodteorhg.mhrmekbmkmm

“lududommlmno&vghcmthwcmm T

Drilling Area

Remarks: USED 4’ ¥ 2" maceo - CO(LF. W‘—F@ W/ Background (ppm):
AceTaTE LUNEC -

Converted to Well:  Yes

No _ X Well 1.D. # —
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Page:
T'I:l BORING LOG

Tetra Tech NUS, inc.
PROJECT NAME:_S1TR | T H

BORING NUMBER: <D | SB0> 6

PROJECT NUMBER: 2 199 DATE: \-17-0 7
DRILLING COMPANY; _UM-T-TE C. _ GEOLOGIST:_FRED W. RAMSER.
DRILLING RIG:___Cfoftos — DRILLER: \CE SHEPRD
| MATERIAL DECSRIPTION IR0 K v = [umim recans w0
g: Sample th .Bim/‘ Somple Lithology
|| e S | SER e oy ., ey
S Scresned Rgrek Color Material Classification (s= romene I B
S Interval ok f % i
§ & LT Lom 11
| Gers |
g Bl €9 smo
3 : SNLT + -
{2 ) envrE L go
{ % - G| [l6.
. 5 | ‘ i
ls.l‘( , 1 :l 7 Go| |14l
g | ,
é o1 ]{ {’ | EZ A
36 g*@uzl Lo 121
COLLECTREC
SPL\8-24"
| po Lt bapre 9!
50| 3@ 3 0\02

sWhen rock coring, enter rock brokeness.
ssinclude monitor reading in 6 foot ini s O bouhoh. Increase reading fr y If Dr"ling Area

Remarks: (JSEQ 1 €2 \MACRo Coﬁlr anMPLﬁL d'// Background (ppm): [—— |

_ACETITE. LIOBAT

Converted to Well:  Yes No __ X Well 1.D. # —




. ACAD: FORM_BORLOG.

| Page: of
~ BORING LOG

Tetra Tech NUS, Inc.

PROJECT NAME: _ ST { IH BORING NUMBER: SO { S8 © 37
PROJECT NUMBER: 2 194 DATE: \-17-07
DRILLING COMPANY:_U-T-TE . GEOLOGIST:_F RED W, KASER.
DRILLING RIG:__GEoPPOGE DRILLER: __pIKE SHEPALD
- MATERIAL DECSRIPTION RAD K C /s = mmnecons e
i |y | |y | ) |
S IR el e e TR
S .[nw "m Color Moterial Classification g Q— § 3.
S * ]
i R PN LO0AM STy BN v
XAy YEL BRA
oL SN A SV
[2" (-frg » TR CeAVEL ' 4. 0l6.0
H} +
11 ‘
EX \i : Colo| P23}
: Lol 1
S g
21" y’; ool 130Ms
‘
%" GOoLa 73191
‘ \L ‘
36" = N COL9 8707
: COLLECTEN SP ——515n1960370102)
| 1@ 18%—27%
PO COLLFe IO
IDuPLicare  S0(SBDUPO2 02
@ |8"-29~

sWhen rock coring, enter rock brokeness.
wsinclude monitor reading In & foot huwdl [ ] bordld-. Increase reading fr y it Drmlng Area

Remarks: {) SE0 (‘f 2 mpeqo o e §?;1WPLF\/(7~§ «/ Background (ppm):[ — ]
ACeTaTr LIvE, REQUICED Tu® LA 1D COLLFel DVRLICATE.

Converted to Well: Yes No __ X Well I.D. # —
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:1—_1—:] '~ BORING LOG

Tetra Tech NUS, Inc.

PROJECT NAME: SITEE 4 TH BORING NUMBER: _ SO\ SB038&
PROJECT NUMBER: 2 144 DATE: |I=[1-O07
DRILLING COMPANY:_UM-T-TE <. GEOLOGIST:_ERED W SER
DRILLING RIG:_GE& "+ DRILLER: _MIKE SH [w)
MATERIAL DECSRIPTION RAD Yl w1 e recans g
2o | Ot | (Povaf | Somel | tavaens | |
gl [wra| | i (Depie)| S Dty , o " :
5 | i | e | ottt Coatston £ g é :
g’ - )
g ff‘ SieT+Sann S
: 1 -
2 T PO S)erq SAm/D bt
e
i1 IR_C et/ [V
18" -, GQ |t2le
24" T ' | td s
il ~ '
0" j{ | g [13l3]
. r 7
%‘l & i _ : Q:O 2%
501560330202,
24-%0"
sWhen rock coring, enter rock brokeness.
selnclude monitor reading in 6 foot Int l.bordloh. 1 frequency If slevated Dr“"ng Area
Remarks: USED 4 € 2° MMO{O(LQ Q?\-{WPI/F\’-& Background (ppm):

cd ACEMANTE  Lir/E2

Converted to Well: Yes Z Well 1.D. # -—_—
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Tetra Tech NUS, Inc.

PROJECT NAME:

S|

= | TH

Page: of

BORING LOG

BORING NUMBER: SO 330 39

PROJECT NUMBER: _2 14 Y4
DRILLING COMPANY:_Ui-F-TFE C

DATE: |-17-07

GEOLOGIST: _FED WMM

DRILLING RIG: 6@6’%‘@ DRILLER: __ M IKA SHAPEAD
MATERIAL DECSRIPTION RA:D kC/m,J*a—' Readog 4D
Z | som th | Blows o | Lithology :
g | | B (oS sy I P e N ET T
g Interval "m Color Material Classification % a E g_ §
é 1Sl Loy SN
g een)
E £ Y SbaaO
3 S :
2! TR Cen Lo
[
18" Lol 7
24" B0 A1
30" C.Lollq] r8s
i—$ . .
EA il / AN £
1Cpr2 L{Z (A0
wLe 15241
Afkm COLL LT
A QUPLICOTFD
[9“-29%
sSos0U FO 1O

sWhen rock coring, enter rock brokeness. .
seinclude monitor reading in 6 foot Intervais © borehole. Increase reading frequency if el d resp read. Dri"mg Area

Remarks:mlmgm;cmm@gﬁ&mg&_ Background (ppm): EI

 Converted to Well:

Yes

No+ Well 1.D. # N



PROJECT NUMBER:_2 14 Y4
DRILLING COMPANY:_ )i/~

L

Tetra Tech NUS, Inc.
PROJECT NAME:_ S T | T H

BORING LOG

Page:

of

BORING NUMBER: SO\ SBOY4 0

DATE: __ \-\7-07

T

GEOLOGIST: _F&eEp W

DRILLING RIG: . DRILLER: milkrx SHMIHLO
| MATERIAL DECSRIPTION e /Nv\ RNIRR. Readng
Z o | %t | (Homty | pSameie | aoon | '
8|8 (| | T || iy y — Byl
§ Interval Rock Color Material Classification <s: g g i i
£ — '
8 ( ) / B STury Seapy S
,;251 L3 (ONWVT '
E Bﬂ/-é’g sppd
3 ST TRGRN, -
2! ' Xe
18" ol R2l8
o\ '
2y’ g0 |76
Q
L]
_ 30"0 7‘() 159]
0’5
P A \ 70| 3B
ColLeor SPL
® 24“-3%0" -
. Sp\sgeotooe2.
sWhen rock coring, enter rock brokeness.
winclude monltornaﬁsglﬂﬂloothmo Dr“"ng Area

Remarks: VSZ0 ¢ w2 WAC(lO COKF SAWLR(LW/
Aﬂiﬂrﬁ‘

CINEL

Background (ppm):

Converted to Well:

Yes

No _X

" Well 1.D. #
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Tetra Tech NUS, inc.

PROJECT NAME:
PROJECT NUMBER:_2. 144

Page: of
BORING LOG
TH BORING NUMBER: SO SGOH4 |
DATE: [~17-O07

DRILLING COMPANY:_U-F-TE C

GEOLOGIST:_FEED W. RAMSER.

DRILLING RIG:__(EQPROGBF

DRILLER: MUK E SHEFPARD

MATERIAL DECSRIPTION

RAO kC./vvnu')I"- Reading 19

/\S\/\

<

| o | 9 | ol | ity | U
3 Ru: :o. i} (z)w wﬁ/ (ng\j:t) Consistency g Remarke O @
& or tion
1y e »
g _. N Lot s e B
§ I S
g‘ q YEL P '
| 12 BHEN BRMD 5L 1)
z‘r(L‘,G(&ﬁfvzw
'.gﬂ I Se H.b
24 : H B8 [t
2 Al JS J j * a0 |\ 13

COotpeT SPL

[ (AR A &

SO\SGOotH\0 0L

sWhen rock coring, enter rock brokeness.
ssinclude monitor reading In 8 foot intervals @ borehols. Increase

Remarks:_USFD (MACRO-CORE SHMPLF‘TL ""/ A’CFW LivFa__ Backgr

Drilling Area
ound (ppm):

Converted to Well:

Yes

No __ X Well 1.D. # —




APPENDIX C.5

2005 REFERENCE AREA GAMMA SCREENING DATA



TABLE C.5-1

REFERENCE AREA GAMMA SCREENING®
SITE 1 - THORIUM SPILL
NSF-IH, INDIAN HEAD, MARYLAND

DOWN-HOLE | DOWN-HOLE | DOWN-HOLE
SOIL SAMPLE READING READING READING
FROM 24-INCH|  GROUND  |FROM 18-INCH|FROM 24-INCH|FROM 30-INCH
TO30-INCH | SURFACEAT | TO24-INCH | TO30-INCH | TO 36-INCH
BGS? BORING| BORING BGS BORING | BGS BORING | BGS BORING
INTERVAL LOCATION INTERVAL INTERVAL INTERVAL
SAMPLE NUMBER (kcpm)® (cpm)® (kcpm) (kcpm) (kcpm)
RO1SB0010201 6.4 8414 17.8 18.1 18.2
R01SB0020201 6.8 8412 17.8 18.4 18.2
RO1SB0030201 6.7 8004 175 17.8 17.6
RO1SB0040201 6.7 8302 17.8 17.9 18.1
RO1SB0040201DUP 6.7 8515 17.6 183 18.1
RO1SB0050201 5.9 8167 16.4 16.9 16.8
RO1SB0060201 6.2 7945 16.9 175 17.6
RO1SB0070201 6.2 8100 17.1 175 17.6
RO1SB0080201 5.8 7752 17.4 18.1 17.9
RO1SB0090201 6.4 8439 17.9 18.1 18.1
RO1SB0100201 6.6 8100 17.3 17.7 17.6
RO1SB0110201 6.5 8103 175 18.2 17.8
RO1SB0120201 6.8 7969 18.4 18.6 17.6
RO1SB0130201 6.9 8213 17.4 17.6 18.0
RO1SB0140201 6.8 8121 17.6 18.1 17.9
RO1SB0150201 6.6 7897 17.4 18.0 17.9
RO1SB0160201 6.8 7944 17.2 17.4 17.4
RO1SB0160201DUP 6.8 7954 17.3 17.6 17.6
RO1SB0170201 6.5 8446 17.2 17.6 17.9
RO1SB0180201 5.75 8235 17.1 17.8 18.1
RO1SB0190201 6.5 7866 17.2 17.6 17.8
RO1SB0200201 6.5 7780 17.2 17.4 173
RO1SB0200201DUP 6.9 8113 175 18.0 17.2
R01SB0210201 6.8 8014 17.8 185 18.2
RO1SB0220201 6.8 7833 175 17.9 17.8
R01SB0230201 6.8 8405 17.4 17.6 175
RO1SB0240201 6.9 8144 175 17.7 18.1
RO1SB0250201 6.8 8002 17.3 175 17.6
RO1SB0260201 6.9 7989 17.9 18.1 18.0
RO1SB0270201 6.7 8200 183 18.6 18.6

(1) Borehole logging and sample survey performed using a 2-inch diameter X 2-inch long Nal detector
(2) BGS = below ground surface
(3) kepm = kilo counts per minute
(4) cpm = counts per minute




APPENDIX C.6

2005 SITE 1 GAMMA SCREENING DATA



TABLE C.6-1

SITE 1 GAMMA SCREENING DATA - 2005 SAMPLING ROUND
SITE 1 - THORIUM SPILL
NSF-IH, INDIAN HEAD, MARYLAND

SAMPLE NUMBER

SOIL SAMPLE
FROM BORING
INTERVAL WITH

GROUND SURFACE
AT BORING USING

GROUND SURFACE
AT BORING USING

DOWN-HOLE
READING FROM 18-
INCH TO 24-INCH

DOWN-HOLE
READING FROM 24-
INCH TO 30-INCH

DOWN-HOLE
READING FROM 30-
INCH TO 36-INCH

HIGHEST READING | X1 DETEC(BT)OR@’ 2X2 DETECTOR® BGS® BORING BGS BORING BGS BORING
(cepm)® (cpm) (cpm) INTERVAL INTERVAL INTERVAL
(kcpm) (kcpm) (kcpm)
S01SB0010201 1.32 1493 6493 2.23 1.98 1.93
S01SB0020201 1.20 1368 6194 4.86 4.01 3.63
S01SB0030201 1.31 1483 6271 2.10 1.63 1.54
S01SB0040201 1.18 1650 7133 2.26 1.69 1.52
S01SB0050201 1.21 1242 5500 3.23 2.31 2.13
S01SB0060201 1.38 1395 6144 2.26 2.01 1.82
S01SB0070201 1.32 1369 6141 1.55 157 1.52
S01SB0080201 1.32 1444 6288 1.84 1.67 1.79
S01SB0090201 1.31 1344 6028 2.02 1.96 1.84
S01SB0090201DUP 1.34 1386 6315 1.95 1.95 1.79
S01SB0100201 1.24 1383 6064 3.42 2.69 1.98
S01SB0110201 1.38 1534 6568 36.80 25.00 4.50
S01SB0120201 1.37 1421 6164 2.08 1.98 1.82
S01SB0130201 1.28 1425 6451 3.26 2.32 1.92
S01SB0140201 7.08 1796 8096 541.00 747.00 10.40
S01SB0150201 1.30 1405 6052 2.83 2.84 2.11
S01SB0160201 1.30 1338 5934 1.70 1.70 1.89
S01SB0170201 1.27 1295 5538 1.63 1.66 1.56
S01SB0180201 1.29 1385 5984 2.02 1.82 1.76
S01SB0190201 1.35 1506 6578 2.20 1.76 1.79
S01SB0200201 1.38 1533 6633 13.10 4.06 2.43
S01SB0210201 1.36 1442 6171 14.40 3.42 1.97
S01SB0220201 1.32 1350 5856 3.89 3.56 2.40
S01SB0230201 1.34 1461 6451 5.67 352 2.47
S01SB0230201DUP 1.30 1398 6414 24.40 5.62 2.32
S01SB0240201 1.22 1255 5418 2.32 2.25 2.14
S01SB0250201 1.31 1366 6011 3.85 2.47 2.30
S01SB0250201DUP 1.24 1398 6112 2.67 2.60 2.32
S01SB0260201 1.27 1325 5533 2.42 2.21 2.10
S01SB0270201 1.38 1387 6131 1.58 1.59 1.56
@ sidewalk 1331 5848
@ outer wall of Building 1662 2086 9142

1) kepm = kilo counts per minute
2) Borehole logging and sample survey performed using the 1-inch diameter by 1-inch long Nal detector

4) Surface readings also performed using the 2-inch diameter by 2-inch long Nal detector for comparison
5) BGS = below ground surface

(
(
(3) cpm = counts per minute
(
(




APPENDIX C.7

2007 SITE 1 GAMMA SCREENING DATA



TABLE C.7-1

SITE 1 GAMMA SCREENING DATA - 2007 SAMPLING ROUND
SITE 1 - THORIUM SPILL SITE
NSF-IH, INDIAN HEAD, MARYLAND

DOWN-HOLE | DOWN-HOLE | DOWN-HOLE | DOWN-HOLE
READING READING READING READING
Sample Location FROM FROM FROM FROM
18-Inches 24-Inches 30-Inches 36-Inches

(bgs)® (bgs) (bgs) (bgs)

S01SB020 50.0 103.0 33.8 16.0
S01SB021 83.1 24.0 30.0 36.0
S01SB028 9.0 8.5 8.5 8.5
S01SB029 12.0 12.5 12.5 11.0
S01SB030 12.7 12.9 12.9 12.8
S01SB031 84.0 43.0 19.0 14.0
S01SB032 36.0 100.0 49.0 21.0
S01SB033 33.8 24.0 15.0 15.0
S01SB034 20.0 13.5 8.8 7.6
S01SB035 13.5 12.0 11.5 10.0
S01SB036 16.0 14.4 12.8 12.2
S01SB037 22.6 13.0 9.3 8.7
S01SBDUP 33.3 14.5 9.7 9.2
S01SB038 12.6 13.5 13.3 12.4
S01SB039 17.2 23.0 19.0 12.6
S01SBDUP 19.0 21.0 15.5 13.5
S01SB040 22.8 46.0 59.0 23.3
S01SB041 14.0 14.4 12.0 11.8

@ bgs = below ground surface




Radiological Survey Form Page 1 of 9

ILocation: Indian Head - Site 1 - Thorium Spill Site RWP#: N/A ' Date: 1/17/07 Time: 1700
Purpose: Soil sampling using DPT rig
Instrument and Probe Type Instrument Serial # Air Sampler Serial # Surveyor Print / Sign
Ludlum 2929 w/ 43-10-1 130806/PR138385 | 1 N/A L. Bailey/ U,
fLudium 2241 w/ 44-10 149400/PR066864 2 N/A \
Ludlum 2224 w/ 43-89 168594/PR127690 3 N/A
N/A N/A 4 N/A
N/A N/A 5 N/A
@ | rentastocoeniaton sty lustrations/Remarkes: Core ID# S01SB028
1
2 | \
31 N\
4 \ 5.8 5.8 5.8
5 N\
6 NYA
7 \ Top
8 \
9 \
10 \ [[Borehole Depth KCPM
11 \ 18" 9.0
12 \| 24" 8.5
A Tranferable Contaminetion (dpmALAW) 1 30u 8. 5
1 36" 85
2 | \
31\ Core ID # S01SB029
4 \
5 \
6 NYA
7 \ 5.8 5.8 6.1
8 \
9 \
10 \ Top
11 \
12 \
Statlc Count (gmamat) — [IBorehole Depth KCPM
A 18" 12.0
B[\ 24" 12,5
cl \ 30" 12,5
D \ 36" 11.0
E \
F \ Smears taken on core sleeve, DPT rig, and work table all <MDA alpha and beta-gamma
G NYA Large Area Wipes taken on DPT rig ND above bkgd alpha and beta-gamma
H \ Direct probe of DPT rig and work table ND above bkgd alpha and beta-gamma
| \ All core and borehole readings in KCPM
J \
K \ Legend ND= No detectable activity above background
L \ @ = 100cm® wipe = Step Off Pad Dose Rates in mrem/hr@30cm (unless otherwise noted)
M \ I A =taw AS-# = Air Sample GA=General Area  SD=Skin Dose (30cm) Dp=mrad/hr
N \J tatic Coupt— O = Spil Sample  Fesis Ateehed) GT-Contact(2.5cm) ED=Extremity Dose (5cm)
Reviewed by: W : E i 7 \[/ Date:_ /-22~07




Radiological Survey Form Page 2 of 9

Focation: Indian Head - Site 1 - Thorium Spill Site [rwP#: N/A |Date: 1/17/07 Time: 1700
Purpose: Soil sampling using DPT rig .
I Instrument and Probe Type Instrument Serial # Air Sampler Serial # Surveyor Print / Sign
fLudlum 2929 w/ 43-10-1 132806/PR138385 1 N/A L. Bailey/ { JAca N,
Ludlum 2241 w/ 44-10 149400/PR066864 2 N/A L
Ludlum 2224 w/ 43-89 168594/PR127680 3 N/A
N/A N/A 4 N/A
N/A N/A 5 N/A
=®=_mm;fgm oo mammﬁon-f;'nmz) Hlustrations/Remarks: Core ID # S01SB030
1
2\
31 \
4 N 5.7 5.8 6.0
5 \
6 NYA
7 N Top
8 \
9 \
10 \ [|IBorehole Depth KCPM
11 \ 18" 12,7
12 \ 24" 12.9
A Tranferable Contamination (dpmLAW) 30" 1 29
1 36" 12.8
2 [\
3] \ Core ID # S01SB035
4 \
5 \
6 A
7 5.5 5.8 6.0
8 \
\
9 \ Top
10 \
11 \
12 \
8] | Static Count (gmime?) __[|Borehole Depth KCPM
A 18" 13.5
B\ 24" 12.0
cl \ 30" 11.5
D \ 36" 10.0
E \
F \ Smears taken on core sleeve, DPT rig, and work table all <MDA alpha and beta-gamma
G NYA Large Area Wipes taken on DPT rig ND above bkgd alpha and beta-gamma
H \ Direct probe of DPT rig and work table ND above bkgd alpha and beta-gamma
| \\ All core and borehole readings in KCPM
J
K \ Legend ND= No detectable activity above background
L \ ® = 100cm? wipe = Step Off Pad Dose Rates in mrem/hr@30cm (unless otherwise noted)
M \ A =1AW AS-# = Air Sample GA=General Area  SD=Skin Dose (30cm) DB=mrad/hr
N Al atic Count = Soil Sampie Fesus Ateshed)  GT_Contact(2.50m) ED=Extremity Dose (5cm)
Reviewed by: W’ m Date:__ |~ 22-07

V



Radiological Survey Form

Page 3 of 9

JLocation: Indian Head - Site 1 - Thonum Spill Site |JRWP#: N/A {Date: 1/17/07 Time: 1700
Purpose Soil samplmg usmg DPT rig
Instrument and Probe Type Instrument Serial # Air Sampler Serial # Surveyor Print /< Sign
JLudlum 2929 w/ 43-10-1 132806/PR138385 1 N/A L. Bailey/ | JNocaa L
Ludlum 2241 w/ 44-10 149400/PR066864 2 N/A {
ILudlum 2224 w/ 43-89 168594/PR127680 3 N/A
N/A N/A 4 N/A
N/A N/A 5 N/A
® 1 {r alctle cmammaﬁon‘fgmm 2) llustrations/Remarks: Core ID # S015B038
1
2 |\
3] \
4 \ 5.6 5.6 6.0
5 \
6 NYA
7 \ Top
8 \
9 \
10 \ [IBorehole Depth KCPM
11 \ 18" 12.6
12 \ 24" 13.5
A Tranferable Contamination (SpmLAVY) 30" 13.3
1 36" 12.4
2 | \
31 \ Core ID # S01SB041
4 \
5 \
6 A
7 5.8 5.8 6.0
8 \
\
9 \ Top
10 \
11 \
12 \
[ed | Static Caurt (emnma?) __||Borehole Depth KCPM
A 18" 14.0
B\ 24" 14.4
cl \ 30" 12.0
D \ 36" 11.8
E \
F \ Smears taken on core sleeve, DPT rig, and work table all <MDA alpha and beta-gamma
G NYA Large Area Wipes taken on DPT rig ND above bkgd alpha and beta-gamma
H \ Direct probe of DPT rig and work table ND above bkgd alpha and beta-gamma
I \ All core and borehole readings in KCPM
J \
K \ Legend ND= No detectable activity above background
L \ @ = 100cm? wipe = Step Off Pad Dose Rates in mrem/hr@30cm (unless otherwise noted)
M \ A ALAW AS-# = Air Sample GA=General Area  SD=Skin Dose (30cm) DB=mrad/hr
N Static Gount () 7 Soil Sample o= Ateehed)  GT_Contact(2.50m) ED=Extremity Dose (5cm)
Reviewed by: M y Date; /—22~077




Radiological Survey Form

Page 4 of 9

JLocation: Indian Head - Site 1 - Thorium Spill Site |RwWPs: N/A |Date: 1/17/07 Time: 1700
fPurpose: Soil sampling using DPT rig .
I instrument and Probe Type Instrument Serial # Air Sampler Serial # Surveyor Print / Sign
{Ludlum 2929 w/ 43-10-1 132806/PR 138385 1 N/A L. Balley/ UAa i,
ILudlum 2241 w/ 44-10 149400/PR066864 2 N/A {
fLudlum 2224 w/ 43-89 168594/PR127690 3 N/A
N/A N/A 4 N/A
N/A N/A 5 N/A
L@ L renterstle o mmmﬁmfgmm,) lNustrations/Remarks: Core ID # S01SB039
7
2|\
3] \
4 \ 6.0 6.0 6.0
5 \
6 NYA
7 \ Top
8 \
9 \
10 \ _|[Borehole Depth KCPM
11 \ | 18" 17.2
12 \| a4 23.0
A Tranferable Contaminglion (dpma.AV) 30" 19.0
1 36" 12.6
2 | \
3] \ Core ID # S01SB039 Duplicate
41 N
5 \
6 A
7 6.0 6.0 6.0
8 \
\
9 \ Top
10 \
11 \
12 \|
B9 _| Static Count(ennma?) _||Borehole Depth KCPM
A 18" 19.0
B[\ 24" 21.0
cl \ 30" 15.5
D \ 36" 13.5
E \
F \ Smears taken on core sleeve, DPT rig, and work table all <MDA alpha and beta-gamma
G NYA Large Area Wipes taken on DPT rig ND above bkgd alpha and beta-gamma
H \ Direct probe of DPT rig and work table ND above bkgd alpha and beta-gamma
| \ All core and borehole readings in KCPM
J \
K \ Legend ND= No detectable activity above background
L \ @ = 100cm® wipe = Step Off Pad Dose Rates in mrem/hr@30cm (unless otherwise noted)
M \ A fFLAW AS-# = Air Sample GA=General Area  SD=Skin Dose (80cm) Dp=mrad/hr
N 28d |= Static C O = Soil Sample  Fesuis Atached) | oT_Contact(2,5cm) ED=Extremity Dose (5cm)
Reviewed by: ¢ - Date;_ /-22-077




Radiological Survey Form

ILocation: Indian Head - Site 1 - Thorium Spill Site

|RWP#: N/A

IDate: 1/17/07

F’urpose: Soll sampling using DPT rig

Page 5 of 9
Time: 1700

Instrument and Probe Type Instrument Serial # Air Sampler Serial # Surveyor Print / Sign
Ludlum 2929 w/ 43-10-1 132806/PR138385 1 N/A L. Bailey / { I>~oua ¥t
fLudlum 2241 w/ 44-10 149400/PR066864 2 N/A
Ludlum 2224 w/ 43-89 168594/PR127690 3 N/A
N/A N/A 4 N/A
N/A N/A 5 N/A
L® =:Tran'e‘fame o mmnaﬂmfgmmz) lllustrations/Remarks: Core ID # S015SB036
1
2 | \
3] N\
4 \ 6.0 6.0 6.0
5 \
6 NYA
7 \ Top
8 \
9 \
10 \ ||Borehole Depth KCPM
11 \ 18" 16.0
12 \| 24 14.4
/A [Frenterable Contemination (dpman) 30" 12.8
1 36" 12.2
2 |\
31\ Core ID # S01SB031
4 \
5 \
6 N\JA
7 5.8 6.2 6.8 6.0
8 \
\
9 \ Top
10 \
11 \
12 \
(&g | Static Caunt(annaet) __|[Borehole Depth KCPM
A 18" 84.0
B\ 24" 43.0
cl \ 30" 19.0
D \ 36" 14.0
E \
F \ Smears taken on core sleeve, DPT rig, and work table all <MDA alpha and beta~gamma
G NYA Large Area Wipes taken on DPT rig ND above bkgd alpha and beta-gamma
H \ Direct probe of DPT rig and work table ND above bkgd alpha and beta-gamma
I \ All core and borehole readings in KCPM
J \
K \ Legend ND= No detectable activity above background
L \ @ = 100cm? wipe = Step Off Pad Dose Rates in mrem/hr@30cm (unless otherwise noted)
M GA=General Area  SD=Skin Dose (30cm) DB=mrad/hr
N

\ || Ap=rLAwW AS-# = Air Sample
paﬂt Q) = Soil Sample (Fests Atached)  oT_Contact(2.5cm) ED=Extremity Dose (5cm)
| U S=h ESPE
Reviewed by:__# l Date;_ /—=22-077

VAN N

\J



Radiological Survey Form Page 6 of 9
JLocation: Indian Head - Site 1 - Thorium Spill Site [RrwP#: N/A |Date: 1/17/07 Time: 1700
Purpose: Soil samp!ing using DPT rig
Instrument and Probe Type lngtrumq_rl Serial # Air Sampler Serial # Surveyor Print / Sign
Ludium 2929 w/ 43-10-1 132806/PR138385 1 N/A L. Bailey/ L 13cx x X o
Ludium 2241 w/ 44-10 149400/PR066864 2 N/A \
Ludium 2224 w/ 43-89 168594/PR127690 3 N/A
N/A N/A 4 N/A
N/A N/A 5 N/A
L@ Ltntosse contorination | HUSTrations/Remarks: Core ID # S01SB032
1
2 |\
3| N\
4 \ 5.8 6.4 10.0 7.0
5 \
6 NYA
7 \ Top
8 \
9 N\
10 \ |[Borehole Depth KCPM
11 \ 18" 36.0
12 \| 24 100.0
A Tranferable Cortamination (dpmaAv) 30" 49.0
1 36" 21.0
2 | \
31\ Core ID # S01SB040
4 \
5 \
6 N\[A
7 6.0 6.0 7.0
8 \
\
9 \ Top
10 \
11 \
12 \|
& | Statlc Caurt(amama?) _||Borehole Depth KCPM
A 18" 22.8
B |\ 24" 46.0
cl \ 30" 59.0
D \ 36" 23.3
E \ o -
F \ Smears taken on core sleeve, DPT rig, and work table ail <MDA alpha and beta-gamma
G NYA Large Area Wipes taken on DPT rig ND above bkgd alpha and beta-gamma
H \ Direct probe of DPT rig and work table ND above bkgd alpha and beta-gamma
| \ All core and borehole readings in KCPM
J \
K \ Legend ND= No detectable activity above background
L \ @ = 100cm? wipe = Step Off Pad Dose Rates in mrem/hr@30cm (unless otherwise noted)
M \ A A LAW AS-# = Air Sample GA=General Area  SD=Skin Dose (30cm) DB=mrad/hr
N Count—~ O =f Soj-Sample  FesuisAtehed) G- Contact(2.5cm) ED=Exiremity Dose (5cm)
Reviewed by:__¥_J 7773—7@—/ Date: [ —22-07)




Radiological Survey Form

Page 7 of 9

JLocation: Indian Head - Site 1 - Thorium Spill Site

|RWP#: N/A |Date: 1/17/07 Time: 1700

Purpose Soil sampling using DPT rlg

Instrument and Probe Type Instrument Serial # Air Sampler Serial # Surveyor Print [ Sign
Ludlum 2929 w/ 43-10-1 132806/PR138385 1 N/A L.Bailey/ {JNex A N
Ludlum 2241 w/ 44-10 149400/PR066864 2 N/A

fLudlum 2224 w/ 43-89 168594/PR127690 3 N/A
N/A N/A 4 N/A
N/A N/A 5 N/A
L@ {r anfesble Cartenin won{‘zmmz) lllustrations/Rerarks: Core ID # S01SB033
1
2 |\
3] N\
4 \ 5.8 5.8 5.8
5 \
6 NYA
7 \ Top
8 \
9 \
10 \ |IBorehole Depth KCPM
11 \ 18" 33.8
12 \ 24" 24.0
& Tranterable Contamingtion (dpmA.AW) 30" 15.0

1 36" 15.0

2 | \

31 \ Core ID # S01SB034

4 \

5 \

6 N\JA

7 6.0 6.0 6.0

8 \ ‘

\
9 \ Top
10 \
11 \
12 \]|
(&q | Static Count (amnma?) _{{Borehole Depth KCPM

A 18" 20.0

B[\ 24" 13.5

Cl \ 30" 8.8

D \ 36" 7.6

E \

F \ Smears taken on core sleeve, DPT rig, and work table all <MDA alpha and beta-gamma

G NYA Large Area Wipes taken on DPT rig ND above bkgd alpha and beta-gamma

H \ Direct probe of DPT rig and work table ND above bkgd alpha and beta-gamma

| \\ All core and borehole readings in KCPM

J

K \ Legend ND= No detectable activity above background

L \ =100cm® wipe [SOP] = Step Off Pad Dose Rates in mrem/hr@30cm (unless otherwise noted)

M \ & AS- # Air Sample GA=General Area  SD=8kin Dose (30cm) DB=mrad/hr

N Zl Static Coyrt~ O = goil Sample (Results Attached) - T-Contact(2.5cm) ED=Extremity Dose (5cm)

Reviewed by: Date;_ 1~22 07

{ /




Radiological Survey Form Page 8 of 9

JLocation: Indian Head - Site 1 - Thorium Spill Site |RWP#: N/A IDate: 1/17/07 Time: 1700
Purpose: Soil sampling using DPT rig
Instrument and Probe Type B Instrument Serial # Air Sampler Serial # Surveyor Print / Sign
Ludlum 2929 w/ 43-10-1 132806/PR138385 1 N/A L. Bailey/ [JAca .. Vo
Ludium 2241 w/ 44-10 149400/PR066864 2 N/A \
Ludium 2224 w/ 43-89 168594/PR127690 3 N/A
N/A N/A 4 N/A
N/A N/A 5 N/A
® rmmf;;b!e . mammauonf;mz) lllustrations/Remarks: Core ID # S01SB037
1
2 | \
31 N\
4 \ 6.0 6.0 6.0
5 N\
6 NYA
7 \ Top
8 \
9 \
10 \ |Borehole Depth KCPM
11 \ 18" 22.6
12 \ 24" 13.0
A Tranferable Cortamination (dpma.AVY 30" g 3
1 36" 8.7
2 |\
31 \ Core ID # S01SB037 Duplicate
4 \
5 \
6 N\A
7 6.0 6.0 6.0
8 \
\
9 \ Top
10 \
11 \
12 \
[ed | Statlc Caurt (emnme?) __[[Borehole Depth KCPM
A 18" 33.3
B\ 24" 14.5
cl \ 30" 9.7
D \ 36" 9.2
E \
F \ Smears taken on core sleeve, DPT rig, and work table all <MDA alpha and beta-gamma
G NYA Large Area Wipes taken on DPT rig ND above bkgd alpha and beta-gamma
H \ Direct probe of DPT rig and work table ND above bkgd alpha and beta-gamma
| \ All core and borehole readings in KCPM
J \
K \ Legend ND= No detectable activity above background
L \ = 100cm? wipe =Step Off Pad . Dose Rates in mrem/hr@30cm (unless otherwise noted)
M \ A LAW AS-# = Alr Sample GA=General Area  SD=Skin Dose (30cm) DB=mrad/hr
N \u Static Coyrn O =, Soil Sample  FesUsAteehed)  CT_Contact(2.5cm) ED=Extremity Dose (5cm)
Reviewed by: \QM /m Date;__{ ~22-07)
AV



Radlologlcal Survey Form Page 9 of 9

JLocation: Indian Head - Site 1 - Thonum Spill Site [RWP#: N/A [Date: 1/17/07 Time: 1700
Purpose Soil sampling using DPT rig
Instrument and Probe Type Instrument Serial # Air Sampler Serial # Surveyor Print 1. Sign
fLudlum 2929 w/ 43-10-1 132806/PR138385 1 N/A L. Bailey/ | ) o Lain
Ludlum 2241 w/ 44-10 149400/PR066864 2 N/A \
Ludlum 2224 w/ 43-89 168594/PR127690 3 N/A
N/A N/A 4 N/A
N/A N/A 5 N/A
@l {r vl Cor mammﬂm'?;{mm 2 lliustrations/Remarks: Core ID # S01SB021
1
2|\
3| N\
4 \ 5.8 8.8 8.0 6.5 6.0
5 \
6 NYA
7 \ Top
8 \
9 \
10 \ |[Borehole Depth KCPM
11 \ 18" 83.1
12 \ 24" 65.0
A Tranferable Contamination (dpma. AV 30" 19.0
1 36" 10.3
2 |\
31 \ Core ID # S01SB020
4 \
5 \
6 N\[A
7 5.8 6.0 8.5 6.5
8 \
\
9 \ Top
10 \
11 \
12 N,
FE9_| Static Sount(annme) _|[Borehole Depth KCPM
A 18" 50.0
B[\ 24" 103.0
cl \ 30" 33.8
D \ 36" 16.0
E \
F \ Smears taken on core sleeve, DPT rig, and work table all <MDA alpha and beta-gamma
G NYA Large Area Wipes taken on DPT rig ND above bkgd alpha and beta-gamma
H \ Direct probe of DPT rig and work table ND above bkgd alpha and beta-gamma
I \ All core and borehole readings in KCPM
J \
K \ Legend ND= No detectable activity above background
L \ @ = 100cm2 wipe [S0P] = Step Off Pad Dose Rates in mrem/hr@30cm (unless otherwise noted)
M \ AS- # Air Sample GA=General Area  SD=Skin Dose (30cm) Dp=mrad/hr
N \u m = Static = SgirSymple  (Fesuis Atashed) ST Gontact(2.5cm) ED=Extremity Dose (5cm)
Reviewed by: J(WMM Date: /-2 2 - 57




APPENDIX C.8

2005 FIELD EQUIPMENT CALIBRATION



Errvironmental Restoration Group, Ine. ph: 505.298 4224
8200 Washington NE, Ste. 150 fa: 505.797-1404

web: www ERGOffice com

Albucuergue, NIV 87113

Company Name: Tetra Tech NUS, Inc Order Number: 690
Contact Name: Lawson Bailey P.O. or Reference Number: PITT-N2144-1005485
Contact Telephone: 803-649-7963 x6326

Date Ordered: 11/21/2005 Shipping Method: FedEx 2Day
Date Shipped: 11/21/2005 Shipping Number: 1771-8058-0
Date of Delivery:  11/28/2005

Ship To Information: Billing Address:

Shawn Jorgensen Tetra Tech NUS - Pittsburgh
Tetra Tech NUS, Inc Accounts Payable

Naval Support Activity, South Potomac Bldg 289, 661 Andersen Dr., Foster Plaza 7
Indian Head, MD 20640 Pittsburgh, PA 15220

301-744-2263

Equipment Enclosed:

Instrument Serial Number
Ludlum 2224 168594
Ludlum 2241 148089
Ludlum 2929 & 43-10-1 132806 & PR138385
Ludlum 43-89 PR173339
Ludlum 44-10 PR112840
Eberline Cs-137 1698-03
Eberline Sr/Y-90 5442-05

The Source Th-230 1836-94
Special Instructions:

None

Page 1 of 1



Erwirorenental Restoration Group, Ine. ph 505208 4224
8209 Washington NE, Ste. 150 fax: 505.797-1404

web: www ERGOffice com

&Tbuguercpue, NI 87113

Company Name:  Tetra Tech NUS, Inc Order Number: 690
Contact Name: Lawson Bailey P.O. or Reference Number: PITT-N2144-1005485
Contact Telephone: 803-649-7963 x6326

Date Ordered: 11/21/2005 Shipping Method: FedEx 2Day
Date Shipped: 11/21/2005 Shipping Number: 1771-8058-0
Date of Delivery:  11/28/2005

Ship To Information: Billing Address:

Shawn Jorgensen Tetra Tech NUS - Pittsburgh
Tetra Tech NUS, Inc Accounts Payable

Naval Support Activity, South Potomac Bldg 289, 661 Andersen Dr., Foster Plaza 7
Indian Head, MD 20640 Pittsburgh, PA 15220

301-744-2263

Equipment Enclosed:

Instrument Serial Number
Ludlum 2224 168594
Ludlum 2241 148089
Ludlum 2929 & 43-10-1 132806 & PR138385
Ludlum 43-89 PR173339
Ludlum 44-10 PR112840
Eberline Cs-137 1698-03
Eberline Sr/Y-90 5442-05

The Source Th-230 1836-94
Special Instructions:

None

Page 1 of 1



Ersironmental Bestoration Group, Ine. ph: 505,208 4224
8209 Washingtom NE, 5te. 150 fax: 505.797-1404

web: wwnw ERGOffice com

S lbucuergue, NIV 87113

Company Name:  Tetra Tech NUS, Inc Order Number: 690
Contact Name: Lawson Bailey P.O. or Reference Number: PITT-N2144-1005485
Contact Telephone: 803-649-7963 x6326

Date Ordered: 11/21/2005 Shipping Method: FedEx 2Day
Date Shipped: 11/21/2005 Shipping Number: 1771-8058-0
Date of Delivery:  11/28/2005

Ship To Information: Billing Address:

Shawn Jorgensen Tetra Tech NUS - Pittsburgh
Tetra Tech NUS, Inc Accounts Payable

Naval Support Activity, South Potomac Bldg 289, 661 Andersen Dr., Foster Plaza 7
Indian Head, MD 20640 Pittsburgh, PA 15220

301-744-2263

Equipment Enclosed:

Instrument Serial Number
Ludlum 2224 168594
Ludlum 2241 148089
Ludlum 2929 & 43-10-1 132806 & PR138385
Ludlum 43-89 PR173339
Ludlum 44-10 PR112840
Eberline Cs-137 1698-03
Eberline Sr/Y-90 5442-05

The Source Th-230 1836-94
Special Instructions:

None

Page 1 of 1



Ervironmental Restoration Group, Inc. ph: 505208 4224
8809 Washington MNE, Ste. 150 fa: 505.797-1404
L lbuguerue, NM 87113 web: www ERGOffice com

Company Name: Tetra Tech NUS, Inc Order Number: 693
Contact Name: Lawson Bailey P.O. or Reference Number: PITT-N2144-1005485
Contact Telephone: 803-649-7963 x6326

Date Ordered: 11/29/2005 Shipping Method: FedEx Priority Overnight
Date Shipped: 11/29/2005 Shipping Number: 1771-8058-0
Date of Delivery:  11/30/2005

Ship To Information: Billing Address:

Shawn Jorgensen Tetra Tech NUS - Pittsburgh
Tetra Tech NUS, Inc Accounts Payable

Naval Support Activity, South Potomac Bldg 289, 661 Andersen Dr., Foster Plaza 7
Indian Head, MD 20640 Pittsburgh, PA 15220

301-744-2263

Equipment Enclosed:

Instrument Serial Number
Ludlum 2241 149393
Ludlum 44-2 PR140739
Special Instructions:

6' cable included

Page 1 of 1



Portable Instrument Check Log Sheet

Instrument Type: 2241 w/44-10 Instrument Number:_148089 Cal.Date: 11/21/05
Probe # PR112840
Radiation Detector Type: o B-y v Cal. Due: 11/21/06
Date/Time Source Battery Condition Zero Bkgd. Initials
Check Check
Sat. Sat. Sat. Sat. 3501
11/29/05 / 1000 Unsat. Unsat. Unsat. Unsat. 1 min. int. LB
N/A count
Sat. Sat. Sat. Sat. 4113
11/30/05 / 0705 Unsat. Unsat. Unsat. Unsat. 1 min. int. LB
N/A count
Sat. Sat. Sat. Sat. 5413
12/01/05 / 0800 Unsat. Unsat. Unsat. Unsat. 1 min. int. LB
N/A count
Sat. Sat. Sat. Sat.
Unsat. Unsat. Unsat. Unsat.
N/A
Sat. Sat. Sat. Sat.
Unsat. Unsat. Unsat. Unsat.
N/A
Sat. Sat. Sat. Sat.
Unsat. Unsat. Unsat. Unsat.
N/A
Sat. Sat. Sat. Sat.
Unsat. Unsat. Unsat. Unsat.
N/A
Sat. Sat. Sat. Sat.
Unsat. Unsat. Unsat. Unsat.
N/A
Sat. Sat. Sat. Sat.
Unsat. Unsat. Unsat. Unsat.
N/A
Sat. Sat. Sat. Sat.
Unsat. Unsat. Unsat. Unsat.
N/A
Sat. Sat. Sat. Sat.
Unsat. Unsat. Unsat. Unsat.
N/A
Sat. Sat. Sat. Sat.
Unsat. Unsat. Unsat. Unsat.
, N/A
Sat. Sat. Sat. Sat.
Unsat. Unsat. Unsat. Unsat.
N/A

Reviewed By: W&me; 12-7-05

U




Instrument Type: 2241 w/44-2

Portable Instrument Check Log Sheet

Instrument Number: 149393
Probe # PR140739

Cal.Date: 11/29/05

Radiation Detector Type: o B-y Y Cal. Due:_11/29/06
Date/Time Source Battery Condition Zero Bkgd. Initials
Check Check ,
Sat. Sat. Sat. Sat. 1161
11/30/05 / 1300 Unsat. Unsat. Unsat. Unsat. 1 min. int. LB
N/A count
: Sat. Sat. Sat. Sat. 1243
12/01/05 / 0800 Unsat. Unsat. Unsat. Unsat. 1 min. int. LB
’ N/A count
Sat. Sat. Sat. Sat.
Unsat. Unsat. Unsat. Unsat.
N/A
Sat. Sat. Sat. Sat.
Unsat. Unsat. Unsat. Unsat.
N/A
Sat. Sat. Sat. Sat.
Unsat. Unsat. Unsat. Unsat.
N/A
Sat. Sat. Sat. Sat.
Unsat. Unsat. Unsat. Unsat.
N/A
Sat. Sat. Sat. Sat.
Unsat. Unsat. Unsat. Unsat.
N/A
Sat. Sat. Sat. Sat.
Unsat. Unsat. Unsat. Unsat.
N/A
Sat. Sat. Sat. Sat.
Unsat. Unsat. Unsat. Unsat.
N/A
Sat. Sat. Sat. Sat.
Unsat. Unsat. Unsat. Unsat.
N/A
Sat. Sat. Sat. Sat.
Unsat. Unsat. Unsat. Unsat.
N/A
Sat. Sat. Sat. Sat.
Unsat. Unsat. Unsat. Unsat.
N/A
Sat. Sat. Sat. Sat.
Unsat. Unsat. Unsat. Unsat.
N/A
Reviewed By: W Date: [&-7-05

<




Instrument Type: 2224 w/43-89

Radiation Detector Type:

Portable Instrument Check Log Sheet

Instrument Number:_168594
Probe # PR173339

X o X By v

Cal.Date: 11/21/05

Cal. Due: 11/21/06

Date/Time Source Battery Condition Zero Bkgd. Initials
Check Check
Sat. Sat. Sat. Sat. o=
11/29/05 / 1250 Unsat. Unsat. Unsat. Unsat. B =148 LB
N/A
Sat. , Sat. Sat. Sat. o=0
11/30/05 / 1300 Unsat. Unsat. Unsat. Unsat. B =153 LB
N/A
Sat. Sat. Sat. Sat. a=0
12/01/05 / 0730 Unsat. Unsat. Unsat. Unsat. B =144 LB
N/A
Sat. Sat. Sat. Sat.
Unsat. Unsat. Unsat. Unsat.
N/A
Sat. Sat. Sat. Sat.
Unsat. Unsat. Unsat. Unsat.
N/A
Sat. Sat. Sat. Sat.
Unsat. Unsat. Unsat. Unsat.
N/A
Sat. Sat. Sat. Sat.
Unsat. Unsat. Unsat. Unsat.
N/A
Sat. Sat, Sat. Sat.
Unsat. Unsat. Unsat. Unsat.
N/A
Sat. Sat. Sat. Sat.
Unsat. Unsat. Unsat. Unsat.
N/A
Sat. Sat. Sat. Sat.
Unsat. Unsat. Unsat. Unsat.
N/A
Sat. Sat. Sat. Sat.
Unsat. Unsat. Unsat. Unsat.
N/A
Sat. Sat. Sat. Sat.
Unsat. Unsat. Unsat. Unsat.
N/A
Sat. Sat. Sat. Sat.
Unsat. Unsat. Unsat. Unsat.
N/A

Reviewed By: %([ﬂ/u@/%tj\g Date: |2~ 7-05




Ludlum 2929 Pre-Operational Check Worksheet
Instrument # 132806 Cal. Expires: 11/21/06 Probe type:43-10-1 Probe #: 138385
o Source nuclide Th-230 Source # 1836-94 Instrument o eff.; .333

B Source nuclide Sr/Y-90 Source # 5442-05 Instrument P eff.: .298
High Voltage: 750

Initial Background Check Initial Source Check
Trial 1 o 0.1 cpm | Trial 1B 45.1 cpm | Trial 1 o 9938 cpm | Trial 1B 1372 cpm

Trial 2 o 0.1 cpm | Trial 2 B 46.2 cpm | Trial 2 o 10051 cpm | Trial 2 B 1474 cpm

Trial 3 0.1 cpm | Trial 3 B 43.1 cpm | Trial 3 o 10029 cpm | Trial 3 B 1458 cpm

Average 0.1 cpm | Average 44.8 cpm | Average 10006 cpm | Average 1435 cpm

Initial Background Check -20% to +20% Range Initial Source Check -20% to +20% Range
Alpha .08 To A2 cpm | Alpha 8005 To 12007 | cpm

Beta 35.8 To 53.8 cpm | Beta 1148 To 1722 cpm

Required Sample Count Time: RCT Performing Initial Check: Date:

1 min LB 11/29/05
PRE-OPERATIONAL CHECKS
Date/Time Bkgd Source Ck Comments Performed By
(CPM) (CPM) (Initial)
o B o B
11/29/05/0830 0.1 47 .4 1453 | 9902 | MDA o. = 11 dpm LB
B =152 dpm
11/30/05/1320 0.1 36.1 1530 | 9877 | MDA o =11dpm LB
B =79 dpm
12/01/05/0815 0.1 43.5 1498 | 9898 | MDA o. =11 dpm LB
B =85 dpm

e 12/7/0 5

Reviewed By:

LS (= /
/ Attachment 3

Page 1 of 1
RP-OP- 017



Certificate of Calibration €RG

Environmental Restoration Group, Inc.
Voltage Plateau Form 8809 Washington St. NE, Suite 150
Albuquerque, NM 87113

(505) 298-4224
Detector Mfg.: Ludlum Model:_44-2 Serial No.:_ PR 14¢ 739
Counter Mfg.: Ludlum Model:_22-4} Serial No..__ /453G 3

Counter Threshold Setting: 10 mVv Geometry / Distance to source; _ 6-inches

’
Cable Length: [J 39 inch, [I 5 foot, Ef?)ther: é

Source : [J Th230 @ 13,500 dpm sn: 4098-03 0 Te99 @ 18,100 dpm sn: 4099-03
@ a3 @6.5 uCi sn: 4097-03 O other: )
Count Time: 1___minute(s)
High Gross Source Background
Voltage Counts Counts
200 239"
Yo 0 1331L
svo leq 2y
S50 16505 18S”
&£ 00 {040
200 34iHd
15 0) 25" %I

The calibration system conforms to the fequirements of ANSI N323-1997

Recommended Operating Voltage:  $ $ © volts

- —
Calibration Date: /!~ &G - 0

Calibration Due:_/1- 3G - Of

Reviewed By: _é /Z%/Z / 7 >. Date: !/ / 9 / >3

ERG Form 1.03A



Certificate of Calibration €ERG

Environmental Restoration Group, Inc.
Ratemeter Certificate of Calibration 8809 Washington St. NE, Suite 150

Albuquerque, NM 87113
(505) 298-4224

Manufacturer; Ludlum Model: 2241 Serial No.: 1443 G 3
All Ranges Calibrated Electronically; Ludlum Pulser Generator S.N. 97743

Reset E]/Audio Z/Mechanical (

Instrument found within tolerance (+/- 10%) Yes m/ No [

Threshold Setting: _ ] (O mV

Instrument
Reference Setting Ratemeter "As found reading"
400 Kepm 400 kepmn 0y
100 Kepm 100 Kepn
40 Kcpm YO Mepp, —
10 Kepm — 10 ¥pa.
4 Kepm Y Kepan
1 Kepm { &po.
400 cpm ¥00,,..,
100 cpm IQQ¢&
Integrated Counts Instrument
Reference Setting (1-minute count) "As found reading"
400 Kepm 399009 0%
40 Kcpm 2as%4 -
4 Kepm e ks’s
400 cpm 399
The caliration system conforms to the requirements of ANSI NaZ3-1987
Calibrated By: d N Calibration Date:_1}-29-05"

Calibration Due: _71-).6, -0¢.

Reviewed By:%' “ (&J\ ///? Z’“‘ Date:_{/ ‘//? r//0 J B

ERG Form 1.02E



Certificate of Calibration €ERG

Environmental Restoration Group, Inc.

Ratemeter Certificate of Calibration 8809 Washington St. NE, Suite 150
Albuquerque, NM 87113
(505)298-4224

Manufacturer: Ludlum Model:__ 2241 Serial No.. /4 ¥ OF9

All Ranges Calibrated Electronically; Ludlum Pulser Generator S.N. 97743

Reset & Audio & Mechanical (&
Instrument found within tolerance (+/- 10%) Yes B/ No [J

Threshold Setting: / O mV

Instrument
Reference Setting Ratemeter "As found reading"
400 Kepm YOO Kepm RN

100 Kepm (0O Eepaun
40 Kepm 40 7N

10 Kepm _ 1O Kepn

4 Kepm _ Y Repn

1 Kepm / “Sﬂn:

400 cpm _ ‘/00¢£m

100 cpm 7’00 P
’ Integrated Counts Instrument

Reference Setting (1-minute count) "As found reading"

400 Kepm 36A4( L 0%
40 Kepm ,3"19 3¥

4 Kepm 394 Z o

400 cpm 400

The calibration system conforms to the requirements of ANSI N323-1997

Calibrated By: Calibration Date: II/J-\/OS"

Calibration Due: H/; ' /() G
Reviewed By: W Date: /// 2/ / (o2

ERG Form 1.02E



4

ERG Form 1.03A

Certificate of Calibration

Voltage P

€RG

Environmental Restoration Group, Inc.
8809 Washington St. NE, Suite 150
Albuquerque, NM 87113
(505)298-4224

lateau Form

Detector Mfg.: Ludlum Model: "IQ—{D Serial No.: ‘PQ HLIsH0
Counter Mfg.: Ludlum Model: Ut ___ Serial No.:_ /4 %0%9
Counter Threshold Setting: 10 mV Geometry / Distance to source:__ 6-inches
Cable Length: (@39 inch, O 5 foot, [J Other: o
Source : [J Th230 @ 13,500 dpm sn: 4098-03 O Tc99 @ 18,100 dpm sn: 4099-03
D/C5137 @ 6.5 uCi sn: 4097-03 O Other:
Count Time: 1 minute(s)
High Gross Source Background
Voltage Counts Counts
SO0 (50
600 1269
700 35214
§00 LH3H S
Goo 26965~
/1000 1459
100 ¥HC3E q9%¢ 7
(200 §49¢¢,

Recommended Operating Vqltage:

Calibrated By: ﬂ ;
v

The calibration system conforms to the requirements of ANSI N323-1997

1o O

volts

Reviewed By: W

Calibration Date: l:/)-l /05/

Calibration Due:  #+ /M/D/

Date:

///2//04



Certificate of Calibration €ERG

Environmental Restoration Group, Inc.
Voltage Plateau Form 8809 Washington St. NE, Suite 150

Albuquerque, NM 87113
(505)298-4224

Detector Mfg.: Ludlum  Model: 43-10-1 Serial No.. PR (3§ Iy

Counter Mfg.:  Ludlum Model: 2929 Serial No.: 13X RO L.

Alpha Threshold Setting: / 20 v
Beta Threshold Setting: Y4 mV  Beta Window: < O mV
Alpha Source : [ Th230 @ 13,500 dpm sn: 4098-03 [ Other:

Beta Source: [J Tc99 @ 18,100 dpm sn: 4099-03 & Other: Sp ‘/* GO #g 443-08 4320dpm @ 225-0S"

Geometry / Distance to source: In planchett

Cable Length: @39 inch, {1 5 foot, O Other:

Count Time:__| __minute(s)

High Alpha Source Counts Beta Source Counts Background Counts POT

Voltage Alpha ’ Beta Alpha l Beta Alpha [ Beta Setting

$§0 Ky4 0393 Y NeA o { 2.4
600 2314 $00 32 219 { 3 a4y

|l 650 2724 322 oY S [ 13 r.64
200 Hau| 231 65~ G)3 (o3 29 2.54

< | 150 449¢ 310 63 134¢ [ <7 3.06
goo 430y Yio 73 [6$3 2 1Y 2.2¥
§S0  |9¥s | 730 | ¢9 (6 ¥l ‘ ¥4 [3.4¢%

The calibration system conforms 1o the requirements of ANSI N323-1997

Recommended Operating Voltage: 7250 volts

Calibrated By: A=y — Calibration Date: & INOY O»S’

Calibration Due: 2 | MOV OL
Reviewed By: W Date: y/4 / Z/AD.é

ERG Form 1.03C



Thermo Analytical Inc.

TMA/Eberline Albuquerque Laboratory

7021 Pan American Hwy. NE

Albuquerque, NM 87109

(505) 345-3461 & FAX # (505) 761-5416 ‘

CERTIFICATE OF CALIBRATION

Electroplated Alpha Standard
S.O0.#__5-02854
P.O.#__94-00186

Description of Standard:

ModelNo. pns-11 SerialNo. 1836-94 : Isotope 230 Thorium
Electropiatedonpolished _ stainless steel disc, 0.79 mmthick.
Totaldiameter of 4,77 . cmand anactivediameter of 4,45 cm.

The radioactive material is permanently fixed to the disc by heat treatment without any covering over the active
surface.

Measurement Method:

The 2 pi alpha emission rate was measured using an internal gas flow proportional chamber. Absolute
counting of alpha particles emitted in the hemisphere abovethe active surface wasverified by countingabove,
below and at thie operative voltage. The calibration is traceable to NIST by reference to-an NIST calibrated
alpha source S/N_2393/91

Measurement Result:

The observed alpha particles emitted from the surface of the disc per minute (cpm) on the calibration date

was

16,000 * 480

The total disintegration rate (dpmi) assuming 1.5% backscatter of alpha particles fromthe surface of the disc,
was

32,000 + 959 (_ 0.014Yy 4Ci)

The uncertainty of the measurement is 3 % which is the sum of random counting error at the 99% ‘
confidence level, and the estimated uppér limit of systematic error in this measurement.

Calibrated by: _ ppijepe Gutierrez Reviewed by: UA&&A W

~ Calibration technician: ".::2 ;ﬁé“ 4 2: @/ Q.A. Representatwe‘%\% @UA/\FQ/\/

Calibration date:  5/2L4 /94 Reviewed date: S-26 ,‘Itf




ERG Form 1.03D

Detector Mfg.:
Counter Mfg.:

Certificate of Calibration

Ludium

Ludlum

Voltage Plateau Form

Model:
Model:

43-89

2224

€RG

Environmental Restoration Group, Inc.

8809 Washington St. NE, Suite 150
Albuquerque, NM 87113
(505) 298-4224

Serial No.: PRM3TIIRY
Serial No.:. /(6 £5°9 2]

Alpha Threshold Setting: { X O mV

mV  Beta Window: 3{} mV

Beta Threshold Setting: &
Alpha Source : (3" Th230 @ 13,500 dpm sn: 4098-03 [ Other:

Beta Source: T Tc99 @ 18,100 dpm sn: 4099-03 Ierther: Y ‘/’CIO 25Y4Z-0S

Geometry / Distance to source: Co,. —;lc‘c_,‘{'

Count Time: ‘ minute(s)

4320ch "> 3.28- 08

Calibrated By:
¥

Reviewed By: W

The calibration system conforms to the requirements of ANSI N323-1997

Calibration Date: * "[\ i /0 s~

Calibration Due: ¢ l/)-l /D(.

Date:

/z/2(/0£

High Alpha Source Counts Beta Source Counts Background Counts Se \I -q0
Voltage Alpha l Beta Alpha l Beta Alpha I Beta m
4sO /&) [ARYA 6} 9 o] § o 34
soo | 3 Sec / I8 o /5 Pl
£SO 1306 335~ Y G Yy 700 YA S
| 0O 218 $1Y i /1574 { LA *3 -
dS” |3207 | 3l s ad4sy | 323 39 H47




Certificate of Calibration €RG

Environmental Restoration Group, Inc.
8809 Washington St. NE, Suite 150
Albuquerque, NM 87113

(505) 298-4224

Ratemeter Certificate of Calibration

Manufacturer: Ludlum

Serial No.:_{ §S™ 9+
All Ranges Calibrated Electronically; Ludlum Pulser Generator S.N. 97743

Reset B Audio BT~ Mechanical 27~

High Voltage 500v Cl~T000v &7~ 1500v @

Instrument found within tolerance (+/- 10%) Yes IZ( No [J

Alpha Threshold Setting: {2 mV

Beta Threshold Setting:_ &~ mV Beta Window: 30 mV

Instrument
Reference Setting Ratemeter "As found reading"
400 Kepm HOO Kepmn Ay
100 Kepm 100 Keppn,
40 Kepm 4O I(g’gm__
10 Kepm _ 10 Ueppn,
4 Kepm _‘i_‘(_{-pa;_
1 Kepm / _téﬂmq

400 cpm EOC)qgm

100 cpm Mcpm_ ,,,,,, _

Integrated Counts Instrument

ERG Form 1.02C

Reference Setting

400 Kcpm
40 Kepm

4 Kepm
400 cpm

(1-minute count)

3agsay
EL TRl
3498
394

The calibration system conforms to the requirements of ANSI N323-1997

"As found reading”

YL 0%

Calibrated By: 1)

\‘”““—“‘*-salibration Date: 3inoy pS™

Calibration Due:_g. { AlgVO L

Reviewed By: W Date:

« /24%36




ERG Form 1.02D

Certificate of Calibration €ERG

Environmental Restoration Group, Inc.

2 Channel Scaler Certificate of Calibration 8809 Washington St. NE, Suite 150
Albuquerque, NM 87113
(505)298-4224

Manufacturer: [ ydlum Model: 2929 Serial No.: 13; Qo é

All Ranges Calibrated Electronically; Ludlum Pulser Generator S.N. 97743

Audio Ij/Mechanica] sl
High Voltage 500v P 1000v 1500 &~

Instrument found within tolerance (+/- 10%) Yes Zl/ No O

Alpha Threshold Setting: / 70 mv

Beta Threshold Setting: j mV Beta Window: ~$,§ 2 mV

Voltage setting: volts = on HV Dial (pot)
l Alpha Channel Digital Readout ] Beta Channel Digital Readout ]
Integrated Counts Instrument Integrated Counts Instrument
Reference Setting (1-minute count) "As found reading" (1-minute count) "As found reading”
. . &
400 Kepm 396138 Y% 398154 ¥
40 Kcpm 39%4( ( -3(1927 /

4 Kepm 3QS’? \) 3990 ~ -
400 cpm 3QC\ - / 39‘1

The calibration system conforms to the requirements of ANSI N323-1997

e Calibration Date: A JNOVOS™

Calibrated By: (

<4

Calibration Due:__ QA I N O(-

Reviewed By: Date: / _/,/ 2/ / o6




EBERLINE

SERVICES

CERTIFICATE OF CALIBRATION

Electroplated Beta Standard

O.# 6233
O.# 1093
* Description of Standard:
Model No. DNS-14 Serial No. 5442-05 Isotope SrY-90
Electroplated on polished Ni disc, 0.79 mm thick.
Total diameter of 4.77 cm and an active diameter of 4.45 cm.

The radioactive material is permanently fixed to the disc by heat treatment without any
covering over the active surface.

Measurement Method:

The 2pi beta emission rate was measured using an internal gas flow proportional chamber.
Absolute counting of beta particles emitted in the hemisphere above the active surface was
verified by counting above, below, and at the operative voltage. The calibration 1is
traceable to NIST by reference to an NIST calibrated beta source S/N 4002-02

Measurement Result:

The observed beta count rate from the surface of the disc per minute (cpm) on the
calibration date was:

3,050 + 122
The total disintegration rate (dpm) assuming 40 % backscatter of beta particles from
the surface of the disc, was:

4,370 + 174 { 0.00197 uCi)
The uncertainty of the measurement is 4 %, which is the sum of random counting error
at the 99% confidence level, and the estimated upper limit of systematic error in this

measurement

Calibrated by: ART REUST Reviewed by: L¢éé&:;éﬁé£i~{éfl\
Calibration Technician: {CZZ)zfgé226¢4/Jzéi——“b A. Representative: yiéi§i§s RSB

Calibration Date: 3-28-2005 Reviewed Date: O3280%

Analytical Services

7021 Pan American Freeway NE
Albuquerque, New Mexico 87109-4238
(505) 345-3461 Fax (505) 761-5416
Toll Free (866) RAD-LABS (723-5227)
www.eberlineservices.com



APPENDIX C.9

2007 FIELD EQUIPMENT CALIBRATION



Instrument Type:_2224 w/43-89

Portable Instrument Check Log Sheet

Instrument Number:168594

Cal.Date:1/10/07

Probe # PR127690
Radiation Detector Type: o By v Cal. Due:1/10/08
Date/Time Source Battery Condition Zero Bkgd. Initials
Check Check
117/07 Sat, Sat. Sat, Sat. o=1
0740 Unsat. Unsat. Unsat. Unsat. B=95 LB
N/A
Sat. Sat. Sat, Sat.
Unsat. Unsat. Unsat. Unsat.
N/A
Sat, Sat, Sat. Sat.
Unsat. Unsat. Unsat. Unsat.
N/A
Sat. Sat. Sat, Sat.
Unsat. Unsat. Unsat. Unsat.
N/A
Sat. Sat. Sat, Sat,
Unsat. Unsat. Unsat. Unsat.
N/A
Sat. Sat. Sat. Sat.
Unsat. Unsat, Unsat. Unsat.
N/A
Sat, Sat. Sat, Sat.
Unsat. Unsat. Unsat. Unsat.
N/A
Sat, Sat. Sat, Sat,
Unsat. Unsat. Unsat. Unsat.
N/A
Sat. Sat. Sat. Sat.
Unsat. Unsat. Unsat. Unsat.
N/A
Sat. Sat. Sat. Sat,
Unsat. Unsat. Unsat. Unsat.
N/A
Sat. Sat. Sat. Sat.
Unsat. Unsat. Unsat. Unsat.
N/A
Sat, Sat. Sat. Sat.
Unsat. Unsat. Unsat. Unsat.
N/A

Reviewed By: W Date: /2207




Portable Instrument Check Log Sheet

instrument Type: 2241 w/44-10 Instrument Number:149400 Cal.Date:1/10/07
Probe # PR066864
Radiation Detector Type: o Py Y Cal. Due:1/10/08
Date/Time Source Battery Condition Zero Bkgd. Initials
Check Check
117/07 Sat. Sat, Sat. Sat.
0750 Unsat. Unsat. Unsat. Unsat. 3502 cpm LB
N/A
Sat. Sat. Sat. Sat.
Unsat. Unsat. Unsat. Unsat. LB
N/A
Sat. Sat, Sat. Sat.
Unsat. Unsat. Unsat. Unsat. LB
N/A
Sat. Sat, Sat. Sat.
Unsat. Unsat. Unsat. Unsat.
N/A
Sat. Sat. Sat. Sat.
Unsat. Unsat. Unsat. Unsat.
N/A
Sat. Sat. Sat. Sat.
Unsat. Unsat. Unsat. Unsat.
N/A
Sat. Sat. Sat. Sat.
Unsat. Unsat. Unsat. Unsat.
N/A
Sat. Sat. Sat, Sat.
Unsat. Unsat. Unsat. Unsat.
N/A
Sat. Sat, Sat. Sat.
Unsat. Unsat. Unsat. Unsat.
N/A
Sat. Sat. Sat, Sat.
Unsat. Unsat. Unsat. Unsat.
N/A
Sat. Sat. Sat, Sat.
Unsat. Unsat. Unsat. Unsat.
N/A
Sat. Sat. Sat. Sat.
Unsat. Unsat. Unsat. Unsat.
N/A
Sat. Sat. Sat. Sat.
Unsat. Unsat. Unsat. Unsat.
N/A

Reviewed By: % W Date: /~22 07




Ludlum 2929 Pre-Operational Check Worksheet

Instrument # 132806

Cal. Expires: 1/10/08

Probe type:43-10-1

Probe #: 138385

o, Source nuclide Th-230

Source # 5447-05

Instrument o eff.: 0.33

B Source nuclide Sr/Y-90

Source # 5442-05

Instrument B eff.: 0.15

High Voltage: 750

Initial Background Check

Initial Source Check

Trial 1 o 0.3cpm | Trial 1 B 29.3cpm | Trial 1 o 7001 cpm | Trial 1 B 1367 cpm
Trial 2 o 0.1 cpm | Trial 2 B 29.8cpm | Trial2 a 7030 cpm | Trial 2 B 1393 cpm
Trial 3 a 0.2cpm | Trial 3 B 32.0 cpm | Trial 3 o 7094 cpm | Trial 3 1380 cpm
Average 0.283 cpm | Average 30.4 cpm | Average 7042 cpm | Average 1380 cpm
Initial Background Check -20% to +20% Range Initial Source Check -20% to +20% Range
Alpha 0.16 To 0.24 cpm | Alpha 5634 To 8450 cpm
Beta 24.3 To 36.5 cpm | Beta 1104 To 1652 cpm
Required Sample Count Time: RCT Performing Initial Check: Date:
1 min LB 1/16/07
PRE-OPERATIONAL CHECKS
Date/Time Bkgd Source Ck Comments Performed By
(CPM) (CPM) (Initial)
o B o B
1/16/07 1545 0.2 334 | 7135 | 1341 | MDA o.= 13 dpm LB
B =151 dpm
1/17/07 Q740 02 32.0 | 7072 | 1364 | MDA o.=13 dpm LB
B =148 dpm
Reviewed By: %@4 W Date:_ /- 232 -0 7
oy
Attachment 3
Page 1 of 1

RP-OP- 017




Environmental Restoration Group, Inc. ph: 505.298.4224
8809 Washington NE, Ste. 150 fax: 505.797.1404

web: www ERGOffice com

Albuguergue, NM 87113

Company Name:  Tetra Tech NUS Order Number: 943
Contact Name: Lawson Bailey P.O. or Reference Number: 1014126
Contact Telephone: 303-649-7963 x6326

Date Ordered: 1/11/2007 Shipping Method: FedEx Priority Overnight
Date Shipped: 1/12/2007 Shipping Number: 1771-8058-0
Date of Delivery:  1/15/2007

Ship To Information: Billing Address:

Shawn Jorgensen Tetra Tech NUS - Pittsburgh
Tetra Tech NUS Accounts Payable

Naval Support Activity, South Potomac Bldg 289, 661 Andersen Dr., Foster Plaza 7
Indian Head, MD 20640 Pittsburgh, PA 15220

301-744-2263

Equipment Enclosed:

Instrument Serial Number
Ludlum 2224 168594
Ludlum 2241 149400
Ludlum 2929 & 43-10-1 132806 & PR138385
Ludlum 43-89 PR127690
Ludlum 44-10 PR066864
Eberline Cs-137 5309-04
Eberline Sr/Y-90 5442-05
Eberline Th-230 5447-05
Special Instructions:

None

Page 1 of 1



Certificate of Calibration €ERG

Environmental Restoration Group, Inc.
8809 Washington St. NE, Suite 150
Albuquerque, NM 87113

(505) 298-4224

2 Channel Scaler Certificate of Calibration

Manufacturer:___Ludlum Model:)—C;Q i Serial No.: / SL%Oé

All Ranges Calibrated Electronically; Ludlum Pulser Generator Serial No.: 9774300 20193281

This calibration conforms to the requirements and acceptable calibration conditions of ANSI N323A - 1997.
NMRCB Registration No. 481-3 » Calibration of Radiation Detection Instruments & Devices

ﬂﬁéchamcal ck. Elvieter-Zerosd. ThGrotropismrok. EIF/SResponse-ek—ETAudio ck.
EFFHRAV Rk High Voltage ck. Bs00v CHo0ov 31500y B Baties-ekrimind 4vde)y

Alpha Threshold.: YO  mV Beta Threshold.: ol mV Beta Window.:._S¢) mV

volts = 3.0 & on HV Dial (Pot.)

Voltage setting: 73 he
Instrument found within tolerance (+/- 10%) Bﬁ ONo

Alpha Channel Digital Readout Beta Channel Digital Readout

Reference
Setting Instrument Integrated Counts Instrument Integrated Counts
“"As Found Reading" (1-minute count) "As Found Reading" (1-minute count)
400 Kepm L10% 3GGR00 Yeto% IGGR)
40 Kepm 6Ga6 / 3GG K
4 Kepm 5593 \ 3G9 Y
400 cpm \ ) HOO J YOO —

in

Calibrated By:_(] 4\‘:‘_!‘._ Calibration Date:_? / / 0/ o7

Calibration Due:__ 1/ /0 / g’

¢
Reviewed By: C M / L‘ Date: ! / IO/ 07

ERG Form 1.02D



€RG

Environmental Restoration Group, Inc.
8809 Washington St. NE, Suite 150
Albuquerque, NM 87113

(505) 298-4224

Certificate of Calibration

Voltage Plateau Form

Serial No.: \OQ /3938’f

Detector Mfg.:__Ludlum Model:__ 43-10-1
Counter Mfg.:__Ludlum Model:___ 2929 Serial No.:___¢32806,

This calibration conforms to the requirements and acceptable calibration conditions of ANSI N323A - 1997.
NMRCB Registration No. 481-3 « Calibration of Radiation Detection Instruments & Devices

Alpha Threshold: _ /20 mV Beta Threshold: o mV Beta Window: __ S O mV
Geometry / Distance to source: In planchett  Cable Length: B339 inch [ Other:
Alpha Source : [F"Th230 @ 13,500 dpm (2/13/03) sn: 4098-03 3 Other:
Beta Source: [& Tc99 @ 18,100 dpm (2/13/03) sn: 4099-03 (] Other:
Count Time:___1 _ minute(s)
) Alpha Source Counts Beta Source Counts Background Counts Pot.
High Voltage .
Alpha l Beta Alpha l Beta Alpha l Reta Setting
400 2082, ¥ b} ny by i 2.4Y
esO | 347y 3¢ L (006 I 15" 2-6¥
200 | 424§ | 285 7 Gog 3 3% 2-8%
- | 250 yuasy | 321 2 252 3 S5 3ox
g00 4311 X 3s¥3 | S §2 3.2§

ERG Form 1.03C

Comments: Recommended Operating High Voltage: %T 0 volts

Calibrated By:

Reviewed By:

Calibration Date: // 0 / oY

Calibration Due:___ ¢ '0/05(

Date: /I/,al/o ?"

L//M/L



ERG Form 1.02C

Certificate of Calibration €RG

Environmental Restoration Group, Inc.
Ratemeter Certificate of Calibration 8809 Washingtion St. NE, Suite 150
Albugquerque, NM 87113
(505) 298-4224

Manufacturer;___Ludlum Model:__22.2-4 Serial No..__ /) @8 S’C‘/
All Ranges Calibrated Electronically; Ludlum Pulser Generator Serial No.: [97743 201932

This calibration conforms to the requirements and acceptable catibration conditions of ANSI N323A . 1997.
NMRCB Registration No. 481-3 » + Calibration of Radiation Detection Instruments & Devices

ﬂ@mmcal ck. eter Zeroed Geotropism ck. [JF/S Response ck. ﬂﬁo ck.

CJrur/wWiNck. High Voltage ck. Elﬁ/ Erooov CAT500v zﬁuery ck. (min 4.4 vdc)

Alpha Threshold.: 120 20 mV Beta Threshold.: o mV Beta Window
Internal-Catibratien-Date Reset B} Instrument found within tolerance (+/- 10%) Yes 2( No D

Reference Setting Instrument Instrument
"As Found Reading Meter Reading
400 Kepm ¢ / 9/ YO0
100 Kepm VeYeY 7
40 Kepm 2 YOK
10 Kepm 10 I
4 Kepm 04
1 Kepm [ ¥
400 cpm [7/78) ;
100 cpm IOO@QQ!
Reference Setting A ;2‘5;312;%" Intﬁ?::i ggnu[r)lts

400 Kepm +/~ 0% 266329

40 Kcpm 35&53 ﬂ ;
4 Kcpm — 3 _fi__qs—____
400 cpm 3 q o\

e

Calibrated By: j &d; Calibration Date: 2 AO/ 0%

Calibration Due:_/ /I l)/ 085~

Reviewed By: _C /(/"/( ﬂ L Date: /"ﬂ 0 / o7




ERG Form 1.03B

Certificate of Calibration E€ERG

Environmental Restoration Group, Inc.

Voltage Plateau Form 8809 Washington St. NE, Suite 150
Albuquerque, NM 87113
(505) 298-4224
Detector Mfg.:__Ludium Model:_ 435G Serial No.._ PR 124G 0

Counter Mfg.:.___Ludlum Model:_ 2224 Serial No.._ /L §SQ U

This calibration conforms to the requirements and acceptable calibration conditions of ANSI N323A - 1997,
NMRCB Registration No, 481-3 Calibration of Radiation Detection Instruments & Devices

Alpha Threshold: (20 mV BetaThreshold: 4 mV Beta Window: gb mV

Detector geometry to source: Bﬁce, 1 Side, [ Below, [ Other:

Distance to source: mlontact, 1 6 Inches, [ Other:
Alpha Source : D/Th230@ 13,500 dpm (2/13/03) sn: 4098-03 [ Other:

Beta Source: EJ/’rc99 @ 18,100 dpm (2/13/03) sn: 4099-03 [ Other:

Count Time: 1 __minute(s)

High Alpha Source Counts Beta Source Counts Background Counts
Voltage Alpha ‘ Beta Alpha I Beta Alpha ‘ Beta
yso | 334 37¢ /0 ¢y 2 “)y
soo | 1906 333 2 ) £ 219
Sas” 219 x| s 2244 Yy 477
SO 2208 1919 13 2659 4 93¢~
Comments: Recommended Operating High Voltage: jOO volts
T —,
Calibrated Byf ~ Calibration Date:_/ //U/ 07
LAY T

Calibration Due: / // U/ 0¥

Reviewed By: /ﬂ g%&/g /" ’L" Date: ///0 A) 7
S 7




Certificate of Calibration €RG

Environmental Restoration Group, Inc.

Ratemeter Certificate of Calibration 8809 Washington St. NE, Suite 150
Albuguerque, NM 87113
(505) 298-4224
Manufacturer:__ Ludlum Model:_ a4} Serial No:_/HGQHO O

All Ranges Calibrated Electronically; Ludlum Pulser Generator Serial No.: C197743 @301932

This calibration conforms to the requirements and acceptable calibration conditions of ANSIN323A 1997,
NMRCB Registration No. 481-3 « Calibration of Radiation Detection Instruments & Devices

[&FMechanical ck. B Meter Zeroed [FGeotrepism-cke [AF/S Response ck. I Audio ck.
I THRIWiN-ck—High Voltage ck.: ET500v E31000v Ef1500v & Battery ck. (min 4.4 vdc)

Threshold Setting: 10 mV
Instrument found within tolerance (+/- 10%) E/Yes [ No

Instrument Instrument
"As Found Reading" Meter Reading

400 Kepm */16% GG Kegmn
100 Kepm q?l épm.
40 Kcpm gqs 'é_c,gm
10 Kepm Clq Q@@
4 Kepm 3.9 1 Egn~
1 Kepm l OOQQM
400 cpm gﬁq Gan

Reference Setting

100 cpm _ 1.0lepm
. Instrument Integrated Counts
Reference Setting "As Found Reading" (1-minute count)

400 Kepm L 10% 39 9 K 3é
40 Kepm 3G Grs—
4 Kcpm — __,3_39.3.
400 cpm ‘ 29 3

Calibrated By: J“.P Y}J.\ I Calibration Date:_/ /20, o7
Calibration Due:__/ // 0/0X

Reviewed By: / W /( l Date: //'0/0'7'
- ~—"" o/ [4 {

ERG Form 1.02E



Certificate of Calibration E€ERG

Environmental Restoration Group, Inc.

Voltage Plateau Form 8809 Washington St. NE, Suite 150
Albuquerque, NM 87113
(505) 298-4224
Detector Mfg.: Ludlum Model: ‘/L/" (O Serial No.: PR O (1A 4
Counter Mfg.: Ludlum Model:_ 23-Y | Serial No.. /4G 40 O

This calibration conforms to the requirements and acceptable calibration conditions of ANSI N323A - 1997.
NMRCB Registration No. 481-3 » Calibration of Radiation Detection Instruments & Devices

Counter Threshold Setting: 10 mV  Cable Length: £139 inch, U5 foot, [1 Other:

Detector geometry to source: L[] Face, Bfide, {0 Below, O Other:
Distance to source: [ Contact, Zﬁnches, [0 Other:

Source : [J Th230 @ 13,500 dpm (2/13/03) sn: 4098-03 [ Tc99 @ 18,100 dpm (2/13/03) sn: 4099-03
= Cs137 @ 6.5 pCi (1/27/03) sn: 4097-03 O Other:
Count Time: |___minute(s)
High Gross Source Background
Voltage Counts Counts
OO S¢r208
600 228260
700 $$5609
€00 Gl52C
~7 GeoO ARAS’d ‘0785
(OO0 G244%
LLOO G262,
200 /022177

Comments: Recommended Operating High Voltage: 900 volts

UL Afih...SOV——

Calibrated By:’_@!\ e Calijbration Date:__/ / 0/0 7

Reviewed By: /\ M / L Date: l/ 10O / o7
- 1

ERG Form 1.03A1

Calibration Due: 7/ //0/08




EBERLINE

SERVICES

CERTIFICATE OF CALIBRATION

Electroplated Beta Standard

O.# 6233
O.# 1093
*  Description of Standard:
Model No. DNS-14 Serial No. 5442-05 Isotope Sry-90
Electroplated on polished Ni disc, 0.79 mm thick.
Total diameter of 4.77 cm and an active diameter of 4.45 cm.

The radioactive material is permanently fixed to the disc by heat treatment without any
covering over the active surface.

Measurement Method:

The 2pi beta emission rate was measured using an internal gas flow proportional chamber.
BAbsolute counting of beta particles emitted in the hemisphere above the active surface was
verified by counting above, below, and at the operative voltage. The calibration is
traceable to NIST by reference to an NIST calibrated beta source S/N 4002-02

Measurement Result:

-

The observed beta count rate from the surface of the disc per minute (cpm) on the
calibration date was:

3,050 + 122 ‘
The total disintegration rate (dpm) assuming 40 % backscatter of beta particles from
the surface of the disc, was:

4,370 + 174 ( 0.00197 uCi)
The uncertainty of the measurement is 4 %, which is the sum of random counting error

at the 99% confidence level, and the estimated upper limit of systematic error in this

measurement.
Calibrated by: ART RBEUST Reviewed by: ,4£éi:;,6££i~¢ééi\
Calibration Technician: {iZZ)zfzézzOL4¢Jz;ZZﬂ_wb A, Representat1v;\\giéigié>41_,>-x_/~\

Calibration Date: 3-28-2005 ' Reviewed Date: 032805

Analytical Services

7021 Pan American Freeway NE
Albuguerque, New Mexico 87109-4238
(505) 345-3461 Fax (505) 761-5416
Toll Free (866) RAD-LABS (723-5227)
www.eberlineservices.com




EBERLINE

SERVICES

CERTIFICATE OF CALIBRATION

Gamma Standard

S.0.# 6126
P.O.# 1059
Description of Standard:
Model No. CS-7A Serial No. 5309-04 Isotope Cs-137
The source of gamma radiation is mounted on a 2.54 cm diameter PLASTIC

disc, 3 mm tkhick and sealed in a PLASTIC RESIN

Measurement Method:

The gamma ray emission rate was compared with a similar standard, which was calibrated
by NIST S/N 2752-91 . The comparison of relative gama ray emission rates was
accomplished using a high resolution gamma-ray detector (nominal active volume 100 cm?)
and a multichannel pulse height analyzer.

Measurement Result:

The gamma ray activity of the standard on 8-30-2004 was 5.7 uCi.

The uncertainty of the measurement is 5 %, which is the sum of the uncertainty
assigned to the NIST reference ( 2.2%), random counting error at the 99% confidence

level, and the estimated upper limit of systematic errors.

Calibrated by: ART REUST Reviewed b@%a&){' QAL

Calibration Technician: (;iJ{XgL,CA/tj;?/ 0.A. Representative: (dmdbvoy W, I ot
. v

Calibration Date: 8-30-2004 Reviewed Date: 8"‘3’-—0'{

Analytical Services

7021 Pan American Freeway NE
Albuquerque, New Mexico 8§7109-4238
(505) 345-3461 Fax (505) 761-5416
ToH Free (866) RAD-LABS (723-5227)
www.eberlineservices.com




EBERLINE

SERVICES .

CERTIFICATE OF CALIBRATION

Electroplated Alpha Standard

S.0.# 6233
P.O.# 1093
. Description of Standard:
Model No. DNS-11 Serial No. 5447-05 Isotope Th-230
Electroplated“on polished S8 disc, _ 0.79 mm thick.
Total diamegter of 4.77 cm and an'active diameter of 4.45 cm.

The radioactive material is permanently fixed to the disc by heat treatment without any
covering over the active surface.

Measurement Method:

The 2pi alpha emission rate was measured using an internal gas flow proportional
chamber. BAbsolute counting of alpha particles emitted in the hemisphere above the
active surface was verified by counting above, below, and at the operative voltage.
The calibration is traceable to NIST by reference to an NIST calibrated alpha source
S/N 4001-02

Measurement Result:

The observed alpha particles emitted from the surface of the disc per minute (cpm) on
the calibration date was:

10,800 + 431

The total disintegration rate (dpm) assuming 1.5% backscatter of alpha particles from
the surface of the disc, was:

21,300 + 850 ( 0.00958 uCi)

The uncertainty of the measurement is 4 %, which is the sum of random counting
error at the 99% confidence level, and the estimated upper limit of systematic error in

this measurement.
Calibrated by:  ART REUST Reviewed by:,fé;::,4£21’%fz"‘\
N

, N
Calibration Technician: /<2l§4%22244.v57‘:'—' Q.A. Representétive: 7%1};§§L}‘,x“_/~_,~.
(=g
Calibration Date: _3-28-2005 Reviewed Date: O32%0S5

Analytical Services

7021 Pan American Freeway NE
Albugquerque, New Mexico 87108-4238
(505) 345-3461 Fax (505) 761-5416
Toll Free (866) RAD-LABS (723-5227)
www.eberlineservices.com




APPENDIX D

ANALYTICAL DATA



TABLED-1

ANALYTICAL DATA
THORIUM - 232 CONCENTRATIONS
SITE 1 - THORIUM SPILL
NSF-IH, INDIAN HEAD, MARYLAND

Reference Area Thorium - 2.32 Year
Samples Concen'tratlon sampled
pCilg
R01SB001 1.17 2005
R01SB002 1.17 2005
R01SB003 0.99 2005
R01SB004 3.10 2005
R01SB005 1.25 2005
R01SB006 1.02 2005
R01SB007 1.08 2005
R01SB008 1.25 2005
R01SB009 0.99 2005
R01SB010 1.06 2005
R01SB011 1.02 2005
R01SB012 1.23 2005
R01SB013 0.94 2005
R01SB014 1.24 2005
R01SB015 1.24 2005
R01SB016 1.10 2005
R01SB017 1.28 2005
R01SB018 1.18 2005
R01SB019 0.99 2005
R01SB020 1.32 2005
R01SB021 1.23 2005
R01SB022 1.18 2005
R01SB023 1.28 2005
R01SB024 1.05 2005
R01SB025 1.14 2005
R01SB026 1.28 2005
R01SB027 1.30 2005

Thorium - 232 Year
Site 1 Samples Concentration
; Sampled
pCi/g

S01SB001 0.52 2005
S01SB002 0.62 2005
S01SB003 0.64 2005
S01SB004 0.57 2005
S01SB005 0.59 2005
S01SB006 0.60 2005
S01SB007 0.50 2005
S01SB008 0.66 2005
S01SB009 0.60 2005
S01SB010 0.58 2005
S01SB011 4.57 2005
S01SB012 0.60 2005
S01SB013 0.68 2005
S01SB014 16.50 2005
S01SB015 0.53 2005
S01SB016 0.47 2005
S01SB017 0.51 2005
S01SB018 0.58 2005
S01SB019 0.42 2005
S01SB020 0.64 2005
S01SB021 0.66 2005
S01SB022 0.58 2005
S01SB023 14.30 2005
S01SB024 0.62 2005
S01SB025 0.62 2005
S01SB026 0.52 2005
S01SB027 0.52 2005
S01SB028 0.42 2007
S01SB029 0.70 2007
S01SB030 0.68 2007
S01SB031 3.53 2007
S01SB032 28.40 2007
S01SB033 1.79 2007
S01SB034 0.61 2007
S01SB035 0.66 2007
S01SB036 0.96 2007
S01SB037 1.06 2007
S01SB038 0.68 2007
S01SB039 3.67 2007
S01SB040 4.24 2007
S01SB041 0.72 2007




TABLED -2

ANALYTICAL DATA
NATURALLY OCCURRING RADIOLOGICAL MATERIAL (NORM) PARAMETERS

SITE 1 - THORIUM SPILL

NSF-IH, INDIAN HEAD, MARYLAND

Sample Name S01SB0140101 S01SB0200102 S01SB0210102
Sample Location S01SB014 S01SB020 S01SB021
Date Sampled 20051201 20070117 20070117
Matrix Soil Soil Soil
Top of Sampled Interval Below Ground Surface (feet) 2 15 15
Bottom of Sampled Interval Below Ground Surface (feet) 2.5 2 2
Radiological Parameters (pCi/G)

ACTINIUM-228 11.5 12 12.5
BISMUTH-212 8.1 8.7 9.3
BISMUTH-214 0.51 0.96 0.6
LEAD-212 12.3 13.1 13.8
LEAD-214 0.46 0.84 0.57
POTASSIUM-40 6.9 8.4 6.3
RADIUM-224 13.6

RADIUM-226 0.51 0.96 0.6
RADIUM-228 11.5

THALLIUM-208 3.91 4.84 4.9
THORIUM-234 22 U 1.5 U 1.2 U

U - Not detected.




APPENDIX E

ANALYTICAL DATA VALIDATION MEMORANDA

APPENDIX E.1 - 2005 ANALYTICAL DATA VALIDATION MEMORANDA
APPENDIX E.2 - 2007 ANALYTICAL DATA VALIDATION MEMORANDUM



APPENDIX E.1

2005 ANALYTICAL DATA VALIDATION MEMORANDA



Tetra Tech NUS INTERNAL CORRESPONDENCE

TO: GJ:ATULIPPE DATE: JANUARY 16, 2006
FROM: TERRI L. SOLOMON COPIES: DV FILE
SUBJECT: RADIOLOGICAL DATA VALIDATION - THORIUM-232
CTO 005 NDW INDIAN HEAD
SAMPLE DELIVERY GROUP (SDG) - FL5020259
SAMPLES: 20/Soils/
R01SB0020201 R01SB0030201 R01SB0050201
R01SB0060201 R01SB0070201 R01SB0080201
R01SB0110201 R01S8B0120201 R01SB0150201
R01SB0170201 R01SB0180201 R01SB0190201
R01SB0200201 R01SB0240201 R01SB0260201
R01SB0270201 R01SBDUP0101 $01SB0030101
S01SB0070101 S018B0270101
Overview

The sample set for NDW Indian Head, CTO 005, SDG FL4020259, consists of twenty (20) soil
environmental samples. One field duplicate pair R0O1SB0200201 / RO1SBDUP0101 was included
within this SDG.

All samples were analyzed for Thorium-232 by Alpha Spectroscopy. The samples were collected
on November 29 and 30, 2005 and analyzed by Severn Trent Laboratories under Naval Facilities
Engineering Service Center (NFESC) Quality Assurance / Quality Control (QA/QC) criteria.

Summary

All nuclides were successfully analyzed. - The findings offered in this report are based upon a
general review of all available data. The data review was based on data completeness, holding
times, laboratory method/preparation blanks, laboratory duplicate results, field duplicate resuits,
laboratory control sample (LCS) resuits and detection limits.

Areas of concern with respect to data quality are listed below.



MEMO TO: G. LATULIPPE - PAGE 2
DATE: JANUARY 16, 2006

Major Problems

None

Minor Problems

None

Notes

Laboratory and field duplicate imprecision was calculated using a mean difference equation. A
mean difference of > 3 would require data validation action.

Executive Summary

Laboratory Performance: None.
Other Factors Affecting Data Quality: None.

The data for these analyses were reviewed with reference to the NFESC document entitled "Navy
Installation Restoration Chemical Data Quality Manual" (September 1999).

The text of this report has been formulated to address only those problem areas affecting data
quality.

"| attest that the data referenced herein were validated according to the agreed upon validation
criteria as specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP)."

St A Soler

Tetra Tech NUS
Terri L. Solomon
Environmental Scientist

- C/ZL
/fﬁé Tech NUS

oseph A. Samchu

Quality Assurance Officer

Attachments:

1. Appendix A - Qualified Analytical Results
2. Appendix B - Results as reported by the Laboratory
3 Appendix C - Support Documentation



'Appendix A
" Qualified Analytical Results



PROJ_NO:

2144
SDG: FL5020259 MEDIA: SOIL DATA FRACTION: RAD

nsample

R018B0020201

nsample R01SB0030201 nsample R01SB0050201
samp_date 11/30/2005 samp_date 11/30/2005 samp_date 11/29/2005
lab_id F5L020259013 lab_id F5L.020259014 lab_id F5L020259007
gc_type NM ge_type NM ac_type NM
units PCI/G units PCI/G units PCI/G
Pct_Solids Pct_Solids Pet_Solids
DUP_OF: - DUP_OF: . DUP_OF:
Val | Qual Val | Qual Val | Qual
Parameter Result| Qual | Code Parameter Resuit| Qual | Code Parameter Resultf Qual | Code
THORIUM-232 1.17 THORIUM-232 0.99| THORIUM-232 1.26

Page 1 0f 7 [1/27/2006 1:00:59 PM]




PROJ_NO:

2144

SDG: FL5020259 MEDIA: SOIL DATA FRACTION: RAD

nsample

R01SB0060201

nsample R018B0070201 nsample RO18B0080201
samp_date 11/29/2005 samp_date 11/29/2005 samp_date 11/29/2005
lab_id F5L020259003 lab_id F5L020259006 lab_id F5L020259001
- gc_type NM gc_type NM . - qe_type NM
units PCI/G units PCIIG units PCI/G
Pct_Solids Pct_Solids Pct_Solids
DUP_OF: DUP_OF: DUP_OF:
Val | Qual Val | Qual Val | Qual
Parameter Resultf Qual | Code Parameter " Result| Qual | Code Parameter Result| Qual | Code
THORIUM-232 1.02 | |THORIUM-232 1.08|" |THORIUM-232 1.25

Page 2 of 7 [1/27/2006 1:00:53 PM]




PROJ_NO:

SDG: FL5020259 MEDIA: SOIL DATA FRACTION: RAD

2144

R018B0110201

R01SB0120201

nsample nsample nsample R018B0150201
samp_date 11/29/2005 samp_date 11/30/2005 samp_date 11/29/2005
jab_id F5L020259004 lab_id F5L020259015 lab_id F5L020259008
qc_type NM “qe_type NM qgc_type NM
units PCI/G units PCI/G units PCI/G
Pct_Solids Pct_Solids Pct_Solids
DUP_OF; DUP_OF; DUP_OF:
Val Qual Val Qual Val Qual
Parameter Result) Qual | Code Parameter Resulty Qual | Code Parameter Result| Qual | Code
THORIUM-232 1,02 THORIUM-232 1.23 THORIUM-232 1.24

Page 30f 7 [1/27/2006 1:00:59 PM]




PROJ_NO:

2144

SDG: FL5020259 MEDIA: SOIL DATA FRACTION: RAD

nsample R01SB0170201 nsample R01SB0180201 nsample R0O18B0190201
samp_date 11/30/2005 ‘samp_date "11/29/2005 samp_date 11/29/2005
lab_id F51.020259012 " lab_id F5L020259002 lab_id F5L020259005
ge_type NM qc_type NM qc_type NM
units PCl/G units PCl/G units PCIG
Pct_Solids " Pet_Solids Pct_Solids
DUP_OF: DUP_OF: DUP_OF:
Val | Qual Val | Qual Val | Qual
Parameter Result) Qual | Code Parameter Result| Qual | Code Parameter Resuit Qual | Code
THORIUM-232 1.28 THORIUM-232 1.18 THORIUM-232 0.99

Page 4 of 7 [1/27/2006 1:00:59 PM]




PROJ_NO:

SDG: FL5020259 MEDIA: SOIL DATA FRACTION: RAD

2144

nsample

R015B0200201

nsample R015B0240201 nsample R0O1SB0260201
samp_date 11/30/2005 samp_date 11/30/2005 samp_date 11/30/2005
lab_id F51.020259010 lab_id F5L020259009 Iab_id F5L.020259017
qc_type NM qc_type NM qc_type NM
units PCI/G units PCI/G units PCI/G
Pct_Solids Pct_Solids Pct_Solids
DUP_OF: DUP_OF: DUP_OF:
Val Qual ) Val Qual Val | Qual
Parameter Resultf Qual | Code } Parameter Resultl Qual | Code Parameter Resultl Qual | Code
THORIUM-232 1.12 THORIUM-232 1.05) . THORIUM-232 1.28 )

Page 5 of 7 [1/27/2006 1:00:59 PM)]




PROJ_NO:

2144
SDG: FL5020259 MEDIA; SOIL DATA FRACTION: RAD

nsample R018B0270201 nsample R0O1SBDUP0101 nsample S01SB0030101
samp_date 11/30/2005 samp_date 11/30/2005 samp_date 11/30/2005
lab_id F5L020259016 lab_id F5L020259011 lab_id F5L.020253020
ge_type NM gc_type NM qc_type NM
units PCI/G units PCI/G units PCI/G
Pct_Solids Pet_Solids ' Pot_Solids
DUP_OF: DUP_OF: R018B0200201 DUP_OF:
Val Qual Val Qual Val Qual
Parameter Result] Qual | Code Parameter Result) Qual | Code Parameter Result] Qual | Code
THORIUM-232 1.3 THORIUM-232 1.32 THORIUM-232 0.64

Page 6 of 7 [1/27/2006 1:00:59 PM]




PROJ_NO:

2144

SDG: FL5020259 MEDIA: SOIL DATA FRACTION: RAD

nsample

nsample S01SB0070101 S018B0270101
samp_date 11/30/2005 samp_date 11/30/2005 -
lab_id F5L.020259019 lab_id F5L020259018
gc_type NM : qc_type NM
units PCYG units - PCl/G
Pct_Solids Pct_Solids
DUP_OF: DUP_OF:
Val Qual Val Qual
Parameter Resultl Qual | Code Parameter Resultf Qual | Code
THORIUM-232 0.5 THORIUM-232 0.52

Page 7 of 7 [1/27/2006 1:00:59 PM]




Tetra Tech NUS

TO: =G EATULIPPE. DATE: JANUARY 16, 2006
FROM: TERRI L.. SOLOMON - COPIES: DV FILE
SUBJECT: RADIOLOGICAL DATA VALIDATION - THORIUM-232
CTO 005 NDW INDIAN HEAD
SAMPLE DELIVERY GROUP (SDG) ~ F5L.020283
SAMPLES: 20/Soils/
R0O1SB0010201 RO1SB0040201 R0O18SB0090201
R01SB0100201 R01SB0130201 R01SB0140201
R018B0160201 R01SB0210201 R018B0220201
R018B0230201 R018B0250201 R0O1SBDUP0201
R0O1SBDUP0301 S01SB0010101 S01SB0080101
S01SB0120101 S01SB0160101 S018B0170101
S01SB0180101 S01SB0190101
Overview

environmental samples. Two field duplicate pairs R01SB0160201 / R01SBDUP0201 and
.R01SB0040201 / R0O1SBDUP0301 were included within this SDG.

All samples were analyzed for Thorium-232 by Alpha Spectroscopy. The samples were collected
.on November 30 and December 1, 2005 and analyzed by Severn Trent Laboratories under Naval
Facilites Engineering Service Center (NFESC) Quality Assurance / Quality Control (QA/QC)
criteria.

Summary

All nuclides were successfully analyzed. The findings offered in this report are based upon a
general review of all available data. The data review was based on data completeness, holding
/times, laboratory method/preparation blanks, laboratory duplicate results, field duplicate resuilts,
laboratory control sample (LCS) results and detection limits.

Areas of concern with respect to data quality are listed below.

INTERNAL CORRESPONDENCE



MEMO TO: G. LATULIPPE - PAGE 2
DATE: JANUARY 16, 2006

Major Problems

None

Minor Probiems

Field duplicate imprecision, a mean difference > 3, was noted for sample pair R01SB0040201 /
R0O1SBDUP0301. Positive results reported in the affected samples were qualified as estimated,
“J,l'

Notes

None.

Executive Summary

Laboratory Performance: None.

Other Factors Affecting Data Quality: Field duplicate imprecision was noted for sample pair
RO1SB0040201 / RO1SBDUP0301.

The data for these analyses were reviewed with reference to the NFESC document entitled "Navy
Installation Restoration Chemical Data Quality Manual" (September 1999).

The text of this report has been formulated to address only those problem areas affecting data
quality.

"t attest that the data referenced herein were validated according to the agreed upon validation
criteria as specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP)."

ol f Sl

Tetra Tech NUS
Terri L. Solomon
Environmental Scientist

o =
w ) .

. ,;f;:"'j&z‘ ’
. Tetra Tech NUS)

Joseph A. Samchuck
Quality Assurance Officer



MEMO TO: G. LATULIPPE - PAGE 3
DATE: JANUARY 16, 2006

Attachments:

1. Appendix A - Qualified Analytical Results
2. - Appendix B - Results as reported by the Laboratory
3. Appendix C - Support Documentation



MEMO TO: G. LATULIPPE - PAGE 4
DATE: JANUARY 16, 2006

Data Qualifier Key:

J - Positive result is considered estimated, “J°, as a resuit of
laboratory noncompliances.



Appendix A
Qualified Analytical Results



PROJ_NO:

8DG: F5L020283 MEDIA: SOIL DATA FRACTION: RAD

2144

. nsample

R01SB0010201 nsample R01SB0040201 nsample R01SB0090201
samp_date. 11/30/2005 samp_date 11/30/2005 samp_date 11/30/2005
lab_id F5L.020283014 lab_id F5L020283017 lab_id F5L020283016
qc_type NM qc_type NM - .qe_type NM
units PCl/G units PCl/G units PClG
Pct_Solids Pct_Solids Pct_Solids
DUP_OF: DUP_OF; DUP_OF:
Val Qual . Val | Qual : Val | Qual
Parameter Result) Qual | Code Parameter Result| Qual | Code Parameter Result| Qual | Code
THORIUM-232 1.17 THORIUM-232 114 J G THORIUM-232 0.99

Page 1 of 7 [1/31/2006 10:00:35 AM]




PROJ_NO:

SDG: F5L020283 MEDIA: SOIL DATA FRACTION: RAD

nsample R01SB0100201 nsample R01SB0130201 nsample R01SB0140201
samp_date 11/30/2005 samp_date 11/30/2005 . samp_date 11/30/2006
lab_id F5L.020283015 lab_id - F5L.020283008 lab_id F5L020283012
qc_type NM qc_type NM qc_type NM
units PClG units PCI/G units PCIIG
Pct_Solids Pct_Solids Pct_Solids o
DUP_OF: DUP_OF: DUP_OF:
Val Qual Val | Qual Val | Qual
Parameter Result) Qual | Code Parameter Resultl Qual | Code Parameter Resulti Qual | Code
THORIUM-232 1.06 THORIUM-232 0.94 THORIUM-232 1.24

Page 2 of 7 [1/31/2006 10:00:35 AM]




PROJ_NO:

SDG: F5L020283 MEDIA: SOIL DATA FRACTION: RAD

2144

nsample

R01SB0210201

nsample R0O1SB0160201 nsample R01SB0220201
samp_date 11/30/2005 samp_date 11/30/2005 samp_date 11/30/2005
lab_id F5L020283010 lab_id F5L020283019 lab_id F5L020283013
qc_type NM gc_type NM qc_type NM
units PClI/G units PCI/G units PCl/G
Pct_Solids Pct_Solids Pct_Solids
DUP_OF: DUP_OF: DUP_OF:
Val | Qual Val | Qual Val | Qual,
Parameter Resultf Qual | Code Parameter Resultf Qual | Code Parameter Resultt Qual | Code
THORIUM-232 1.1 THORIUM-232 1.23 ' THORIUM-232 1.18

Page 3 of 7 [1/31/2006 10:00:35 AM]




PROJ_NO:

SDG: F5L020283 MEDIA: SOIL DATA FRACTION: RAD

2144

nsample R018B0230201 nsample R018B0250201 nsample RO1SBDUP0201
samp_date 11/30/2005 samp_date 11/30/2005 samp_date ~ 11/30/2005
lab_id F5L020283007 lab_id F51..020283009 lab_id 'F5L020283011
qc_type NM qc_type NM qc_type NM
units PCI/G units PClUG units PCI/G
Pct_Solids " Pct_Solids Pct_Solids v
DUP_OF: DUP_OF: DUP_OF: R0O1SB0160201
Val | Qual Val | Qual Val | Qual
Parameter Result| Qual’ | Code Parameter Result| Qual | Code Parameter Result Qual | Code
THORIUM-232 . 1.28 THORIUM-232 1.14 THORIUM-232 1.05| .

Page 4 of 7 [1/31/2006 10:00:35 AM]




PROJ_NO:

2144

SDG: F51.020283 MEDIA: SOIL DATA FRACTION: RAD

$01SB0080101

nsample RO1SBDUP0301 nsample S018B0010101 nsample
samp_date 11/30/2005 samp_date 11/30/2005 samp_date 11/30/2005
lab_id F5L020283018 lab_id F5L020283006 lab_id F51020283001
qc_type NM qc_type NM qc_type NM . ‘
units PCI/G units. PCl/G units PCI/G
Pct_Solids Pct_Solids Pct_Solids
DUP_OF: R01SB0040201 DUP_OF: DUP_OF:
Val | Qual | : Val | Qual | Vval { Qual
Parameter Resultl Qual | Code Parameter Resultl Qual | Code Parameter Resultl Qual | Code
THORIUM-232 31 J G THORIUM-232 0.52 THORIUM-232 0.66 '

Page 5 of 7 [1/31/2006 10:00:35 AM]




PROJ_NO:

SDG: F5L020283 MEDIA: SOIL DATA FRACTION: RAD

2144

nsample $01SB0120101 nsample S01SB0160101 nsample S018B0170101
samp_date 11/30/2005 samp_date 11/30/2005 samp_date 11/30/2005
lab_id F5L020283004 lab_id F5L020283002 lab_id F5L020283005
qc_type NM qc_type NM qc_type NM
units PCI/G units PCI/G units PCi/G
Pct_Solids Pct_Solids Pct_Solids
DUP_OF: DUP_OF: DUP_OF:
Val | Qual Val | Qual Val | Qual
Parameter Result) Qual | Code Parameter Resultf Qual Code Parameter Resultf Qual | Code
~ |THORIUM-232 0.6 THORIUM-232 0.47 THORIUM-232 . 0.51

Page 6 of 7 [1/31/2006 10:00:35 AM]




PROJ_NO:

2144

8DG: F5L.020283 MEDIA: SOIL DATA FRACTION: RAD

nsample S01SB0180101 nsample . S015B0190101
samp_date 12/1/2005 samp_date 11/30/2005
lab_id F5L020283020 lab_id F5L020283003
qc_type NM qc_type NM
units PCl/G units PCI/G
Pct_Solids Pct_Solids
DUP_OF; DUP_OF:
Val Qual Val Qual
Parameter Resultl Qual | Code Parameter Result| Qual | Code
THORIUM-232 0.58 THORIUM-232 0.42

Page 7 of 7 [1/31/2006

10:00:35 AM]




Tetra Tech NUS INTERNAL CORRESPONDENCE

TO: G LATULIPPE DATE: JANUARY 17, 2006
FRLN L g

FROM: TERRI L. SOLOMON COPIES: DV FILE

SUBJECT: RADIOLOGICAL DATA VALIDATION - THORIUM-232
CTO 005 NDW INDIAN HEAD
SAMPLE DELIVERY GROUP (SDG) - F5L020288

SAMPLES: 20/Soiis/
S01SB0020101 S018SB0040101 S01SB0050101
S01SB0060101 S01SB0090101 S01SB0100101
S01SB0110101 S018B0130101 S01SB0140101
S01SB0150101 S01SB0200101 S018B0210101
S015B0220101 S018B0230101 S01SB0240101
S01SB0250101 S018B0260101 S01SBDUP0101
S01SBDUP0201 S01SBDUP0301

Qverview

The sample set for NDW Indian Head, CTO 005, SDG F5L020288, consists of twenty (20) soil
environmental samples. Three field duplicate pairs S01SB0090101 / S01SBDUP0101,
S018B0250101 / S01SBDUP0201 and S01SB0230101 / S01SBDUP0301 were included within
this SDG.

All samples were analyzed for Thorium-232 by Alpha Spectroscopy. The samples were collected
on December 1, 2005 and analyzed by Severn Trent Laboratories under Naval Facilities
Engineering Service Center (NFESC) Quality Assurance / Quality Control (QA/QC) criteria.

Summary

All nuclides were successfully analyzed. The findings offered in this report are based upon a
general review of all available data. The data review was based on data completeness, holding
times, laboratory method/preparation blanks, laboratory duplicate results, field duplicate results,
laboratory control sample (LCS) results and detection limits.

Areas of concern with respect to data quality are listed below.



MEMO TO: G. LATULIPPE - PAGE 2
DATE: JANUARY 17, 2006

Maijor Problems
None,
Minor Problems

Laboratory duplicate imprecision, a mean difference > 3, was noted for sample S01SB0230101.
Positive results reported for alf samples were qualified as estimated, “J".

Field duplicate imprecision, a mean difference > 3, was noted for sample pair S01SB0230101 /
S01SBDUP0301. Positive resuits reported in the affected samples were qualified as estimated,
KIJI).

Notes

None,

Executive Summary

Laboratory Performance: None.

Other Factors Affecting Data Quality: Laboratory duplicate imprecision was noted for sample
S015B0230101. Field duplicate imprecision was noted for sample pair R01SB0040201 /
R01SBDUP0301.

The data for these analyses were reviewed with reference to the NFESC document entitied "Navy
installation Restoration Chemical Data Quality Manual" (September 1999).

The text of this report has been formulated to address only those problem areas affecting data
quality.

"] attest that the data referenced herein were validated according to the agreed upon validation
criteria as specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP)."

ol oA Seloer

Tetra Tech NUS
Terri L. Solomon
Environmental Scientist

~

Tech
Joseph A. Samchuck
Quality Assurance Officer



MEMO TO: G. LATULIPPE - PAGE 3
DATE: JANUARY 17, 2006

Attachments:
1. Appendix A - Qualified Analytical Resuits

2. Appendix B - Results as reported by the Laboratory
3. Appendix C - Support Documentation



MEMO TO: G. LATULIPPE - PAGE 4
‘DATE: JANUARY 17, 2006

Data Qualifier Key:

J - Positive result is considered estimated, “J”, as a“resulf of
laboratory noncompliances.



Appendix A
Qualified Analytical Results



PROJ_NO:

SDG: F5L020288 MEDIA: SOIL DATA FRACTION: RAD

2144

S01SB0050101

nsample S501SB0020101 nsémple S015B0040101 nsample
samp_date 12/1/2005 samp_date 12/1/2005 samp_date 12/1/2005
lab_id F51.020288011 lab_id F5L020288006 lab_id F5L.020288012
qc_type NM qc_type NM qc_type NM
units PCI/G units PCl/G units PCI/G
Pct_Solids Pct_Solids Pct_Solids
DUP_OF: DUP_OF: DUP_OF:
Val | Qual ‘ Val | Qual _ | Vval | Qual
Parameter Resultf Qual | Code Parameter Result| Qual | Code Parameter Resultl Qual | Code
THORIUM-232 0.62 - J F THORIUM-232 057 J F THORIUM-232 059 J F

Page 1 of 7 [1/31/2006 10:23:32 AM]




PROJ_NO:

2144

SDG: F5L020288 MEDIA: SOIL DATA FRACTION: RAD

nsample

S01SB0060101

S01SB0090101

nsample nsample S01SB0100101
samp_date ~ 12/1/2006 samp_date 12/1/2005. samp_date 12/1/2005
lab_id F5L020288005 lab_id F5L020288001 lab_id " F5L020288010
qc_type NM gc_type NM qc_type " NM
units PCI/G units PCI/G units PCI/G
Pct_Solids Pct_Solids Pct_Solids
DUP_OF: DUP_OF: DUP_OF:
Val | Qual Val | Qual Val | Qual
Parameter Resultl Qual | Code Parameter Resultl Qual | Code Parameter Resultf Qual | Code
THORIUM-232 06 J F THORIUM-232 06 J F THORIUM-232 0.58] J F

Page 2 of 7 [1/31/2006

10:23:32 AM]




PROJ_NO:

SDG: F5L020288 MEDIA: SOIL DATA FRACTION: RAD

nsample S01SB0110101 nsample S01SB0130101 nsample S015B0140101
samp_date 12/1/2005 samp_date 12/1/2005 samp_date 12/1/2005
lab_id F5L.020288018 lab_id F5L020288003 lab_id F5L020288020
gc_type NM qc_type NM qc_type NM
units PClI/G units PCl/G units PCI/G
Pct_Solids Pct_Solids Pct_Solids
DUP_OF: DUP_OF: DUP_OF:
Val | Qual Val | Qual Val | Qual
Parameter Result| Qual | Code Parameter Result| Qual | Code Parameter Resultl Qual | Code
THORIUM-232 457 J F THORIUM-232 0.68 J F THORIUM-232 16.5| J F

Page 3 of 7 [1/31/2006 10:23:32 AM]




PROJ_NO: 2144
SDG: F5L.020288 MEDIA: SOIL DATA FRACTION: RAD

S018B0210101

nsample $015B0150101 nsample S01SB0200101 nsample
samp_date 12/1/2005 samp_date 12/1/2005 samp_date 12/1/2005
lab_id F5L.020288015 lab_id F5L020288019 lab_id F51.020288007
qc_type NM qc_type NM qc._type NM
units PCI/G units pPCl/G units PCl/G
Pct_Solids Pct_Solids Pct_Solids
DUP_OF: DUP_OF: DUP_OF:
Val | Qual Val | Qual . Val | Qual
Parameter Resultl Qual | Code Parameter Result] Qual | Code Parameter Resulti Qual | Code
THORIUM-232 ) 053 J F THORIUM-232 064, J F THORIUM-232 066 J | F

Page 4 of 7 [1/31/2006 10:23:32 AM]




PROJ_NO:

SDG: F5L020288 MEDIA: SOIL DATA FRACTION: RAD

2144

S01SB0230101

nsample S01SB0220101 nsample nsample S01SB0240101
samp_date 12/1/2005 samp_date 12/1/2005 samp_date 12/1/2005
lab_id F5L020288014 lab_id F5L020288016 lab_id F5L020288013
qc_type NM qc_type NM - qc_type NM
units PCI/G units PCI/IG units PCI/G
Pct_Solids Pct_Solids Pct_Solids
DUP_OF: DUP_OF: DUP_OF:
] Val Qual Val Qual . Val Qual
Parameter Result! Qual | Code Parameter Resultl Qual | Code Parameter Resultl Qual | Code
THORIUM-232 058 J F THORIUM-232 14.30 J FG THORIUM-232 062 J . F

Page 5 of 7 [1/31/2006 10:23:32 AM]




PROJ_NO:

SDG: F5L020288 MEDIA: SOIL DATA FRACTION: RAD

2144

S01SB0260101

nsample S015B0250101 nsample nsample S01SBDUP0101
samp_date 12/1/2005 samp_date 12/1/2005 samp_date 12/1/2005
lab_id F5L020288008 lab_id F5L020288004 lab_id F5L.020288002
qgc_type NM qc_type NM gc_type NM
units PClG units PCI/G units PCl/G
Pct_Solids Pct_Solids : Pct_Solids
DUP_OF: DUP_OF: DUP_OF: S018B0090101
Val | Qual Val | Qual : ' Val | Qual
Parameter Resultl Qual | Code Parameter Resultl Qual | Code Parameter Resultl Qual | Code
THORIUM-232 062 J F THORIUM-232 052 J F THORIUM-232 059 J F

Page 6 of 7 [1/31/2006 10:23:32 AM]




PROJ_NO:

SDG: F5L020288 MEDIA: SOIL DATA FRACTION: RAD

nsample S501SBDUP0201 nsample S01SBDUP0301
samp_date 12/1/2005 samp_date 12/1/2005
lab_id F51.020288009 lab_id F5L020288017
qc_type NM qc_type NM
units PClI/G units PCI/G
Pct_Solids Pct_Solids
DUP_OF: S01SB0250101 bUP_OF: S$018B0230101
Val Qual Val Qual
Parameter Result| Qual | Code Parameter Result Qual | Code
THORIUM-232 0.62 J F THORIUM-232 0.99 J FG

Page 7 of 7 [1/31/2006 10:23:32 AM]




Tetra Tech NUS INTERNAL CORRESPONDENCE

TO:  G.LATULIPPE DATE: JANUARY 31, 2006
FROM: ERIN M. FAUST COPIES: DV FILE

SUBJECT: RADIOLOGICAL DATA VALIDATION - GAMMA SPECTROSCOPY
CTO -005 NDW INDIAN HEAD
SAMPLE DELIVERY GROUP (SDG) - F5L140103

SAMPLES: 2/Soil/
R01SB0080201 S01 SBO1 40101
Overview

The sample set for CTO 005, NDW Indian Head, SDG F5L140103, consists of two (2) soil
environmental samples.

Both samples were analyzed for gamma spectroscopy (actinium-228, bismuth-212, bismuth-214,
lead-212, lead-214, potassium-40, radium-226, thallium-208 and thorium-234). The samples
were collected by Tetra Tech NUS on November 29 and 31, 2005 and analyzed by Severn Trent
Laboratories (STL) — St. Louis under Naval Facilities Engineering Service Center (NFESC) Quality
Assurance/Quality Control (QA/QC) criteria. All analyses were conducted using Department of
Energy (DOE) method GA-01-R.

Summary

All analytes were successfully analyzed. The findings offered in this report are based upon a
general review of all available data. The data review was based on data completeness, holding
times, calibration data, laboratory blank analyses, laboratory duplicate results, laboratory control
sample (LCS) resulits, detection limits and analyte quantitation.

Notes

Laboratory results were reported with an associated 2-sigma error (95% confidence Iével).

The reported activities summarized on the spreadsheets in Appendix A do not dlsplay the
associated uncertainties.

Gamma Spectrometry data are analyzed with computer analysis software involving photopeak
fitting algorithms, therefore, sample results and uncertainty were not verified.

Radium-224 and radium-228 were also detected and reported in sample S01SB0140101.

Executive Summary

L.aboratory Performance: No laboratory-related issues affected data quality.

Other Factors Affecting Data Quality: None.



TO: G. LATULIPPE - PAGE 2
DATE: JANUARY 31, 2006

The data for these analyses were reviewed with reference to the NFESC document entitied "Navy
IRCDQM" (September 1999).

The text of this report has been formulated to address only those problem areas affecting data
quality.

"l attest that the data referenced herein were validated according to the agreed upon validation
criteria as specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP)."

M v
Tetra Tech NUS
Erin M. Faust

Environmental Scientist

Joseph A. Sanfchuck
Quality Assurance Officer

Attachments:
1. Appendix A - Qualified Analytical Results
2. Appendix B - Resulis as reported by the Laboratory

3. Appendix C - Support Documentation



APPENDIX A
QUALIFIED ANALYTICAL RESULTS
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Data Validation Qualifier Codes:

Lab Blarik Contamination

Fleld Blank Contamination _ :

Calibration Noncompliance (e. g % RSDs %Ds, ICVs, CCVs, RRFs, etc.)
GC/MS Tuning Noncompliance .

MS/MSD Recovery Noncompliance '

_LCSILCSD Recovery Noncompllance

Lab Duplicate Imprecnslon

Field Duphcate Imprecision
Holdmg Tme Exceedance

ICP Serial Dilution Noncompliance

= GFAA PDS - GFAA -MSA's < 0.995

ICP lnterfer_e_nce‘ - includes 1CS % R Noncompliance
Instrument Calibration Range Exceedance
‘Sample Preservation Noncompliance

_Internal Standard Noncompliance

Internal Standard Recovery Noncompliance Dioxins

Recovery Standard Noncompliance Dioxins

Clean;up Standard Noncompliance Dioxins

Poor Instrument Perfarmance (e.g. base-fine driftirig)

Uncertainty near detectlon |lmlt (<2 x IDL fori inorganics and <CRQL for organics)

Other problems’ (can encompass a number of i issues; e. g chromatography,mterferences etc.)
Surrogates Recovery Noncomipliance

Pesticide/PCB Resolution

= % Breakdown Noncompliance for DDT and Endrin
= % Difference between columns/detectors >25% for positive reSults determined via GC/HPLC

-

Non- Imear calibrations; correlatlon coeffucnent r< O 995 \
EMPC result

Signal to noise response'drop -
Percent solids <30% :
Uncertainty at 2 sigma dewatlon is greater than sample actnvnty



PROJ_NO:

2144

SDG: F6L140103 MEDIA: SOIL DATA FRACTION: RAD

nsample R0O1SB0080201 nsample $018B0140101
samp_date 11/29/2005 samp_date 12/1/2005
lab_id F5L140103002 lab_id F5L140103001
qc_type NM qc_type NM
units PCI/G units PCI/G
Pct_Solids Pct_Solids '
DUP_OF:- DUP_OF:
’ val Qual Val Qual
Parametsr Resultf Qual | Code Parameter Result] Qual | Code

ACTINIUM-228 0.89] U ACTINIUM-228 11.5
BISMUTH-212 ‘1.26| U BISMUTH-212 8.1
BISMUTH-214 1.25 BISMUTH-214 0.51
LEAD-212 1.14 LEAD-212 12.3
LEAD-214 1.12 LEAD-214 0.46
POTASSIUM-40 6.2 POTASSIUM-40 6.9
RADIUM-226 1.25 RADIUM-224 13.6
THALLIUM-208 0.47 RADIUM-226 0.51
THORIUM-234 1.1 U RADIUM-228 11.5

THALLIUM-208 3.91

THORIUM-234 22 U

Page 1 0f 1 [1/31/2006 3:44:41 PM]
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Tetra Tech NUS INTERNAL CORRESPONDENCE

TO: G. LATULIPPE ‘ DATE: MARCH 12, 2007
FROM: TERRI L. SOLOMON COPIES: DV FILE
SUBJECT: RADIOCHEMICAL DATA VALIDATION - GAMMA SPECTROSCOPY,

THORIUM-232
CTO 005 NDW INDIAN HEAD
SAMPLE DELIVERY GROUP (SDG) - F7A230254

SAMPLES: 18/Soil/
S01SB0200102 S01 SB.021 0102 S01SB0280302
S01SB0290202 S01SB0300302 S01SB0310102
S5015B0320202 S01SB0330102 S01SB0340102
S01SB0350102 S01SB0360102 S01SB0370102
S01SB0380202 S01SB0390102 S01SB0400202
S01SB0410102 S01SBDUP0102 S01SBDUP0202

Overview

The sample set for NDW Indian Head, CTO 005, SDG F7A230254, consists of eighteen (18) soil
environmental samples. Two (2) field duplicate pairs (S01SB0390102 / S01SBDUP0102 and
S01SB0370102 / S01SBDUP0202) are included within this SDG.

"All samples with the exception of S01SB0200102 and S015B0210102 were analyzed for Thorium-

232 by alpha spectroscopy. Samples S015SB0200102 and S015B0210102 were analyzed for
gamma spectroscopy. The samples were collected on January 17, 2007 and analyzed by Severn
Trent Laboratories under Naval Facilities Engineering Service Center (NFESC) Quality Assurance
/ Quality Control (QA/QC) criteria. Gamma spectroscopy analyses were conducted using
Environmental Measurements Laboratory Procedures Manual (EML) method GA-01-R MOD.
Thorium-232 analyses-were conducted using EML method A-01-R MOD.

Summa[y

All analytes were successfully analyzed. The findings offered in this report are based upon a
general review of all available data. The data review was based on data completeness, holding
- times, calibration data, laboratory method/preparation blanks, laboratory duplicate results,
laboratory control sample (LCS) results, analytical yields, field duplicate results, detection limits
and analyte quantitation.

Areas of concern with respect to data quality are listed below.



MEMO TO: G. LATULIPPE - PAGE 2
DATE: MARCH 12, 2007

Minor Problems

e Field duplicate imprecision was noted for sample'pair S01SB0390102 / S01SBDUP0O102.
The calculated mean difference was > 1.5 for Thorium-232. The positive results reported in
the affected samples were qualified as estimated, "J". ‘

Notes

Sample results with a total uncertainty greater than the result were qualified with a “U”.

Executive Summary

Laboratory Performance: None."

Other Factors Affecting Data Quality: Field duplicate imprecision was noted for sample pair
S01SB0390102 / S01SBDUP0102.

The data for these analyses were reviewed with reférence to the Department of Defense (DoD)
document entitled "Quality Systems Manual (QSM) for Environmental Laboratories " (January
2006). : .

The text of this report has been formulated to address only those problem areas affecting data
quality.

"| attest that the data referenced herein were validated according to the agreed upon validation
criteria as specified in the DoD QSM and the Quality Assurance Project Plan (QAPP)."

Tetra Tech NUS
Terri L. Solomon
Environmental Scientist

Quality Assurance Officer

Attachments:
1 Appendix A - Qualified Analytical Results
2. Appendix B - Results as reported by the Laboratory

3. Appendix C - Support Documentation

Data Qualifier Key:

J - Positive result is considered estimated, “J”, as a result of
conflicting technical noncompliances. :



APPENDIX A
QUALIFIED ANALYTICAL RESULTS



PROJ_NO: 2144 |
SDG: F7A230254 MEDIA: SOIL DATA FRACTION: RAD

$015B0200102

nsample nsample S018B0210102 nsample S01SB0280302
samp_date 1/17/2007 samp_date 1/17/2007 samp_date 1/17/2007
lab_id F7A230254001 lab_id F7A230254002 lab_id F7A230254003
qc_type ‘NM qc:_type NM qc_type NM
units PCI/G units PCI/G units PCI/G
Pct_Solids Pct_Solids Pct_Solids
DUP_OF: DUP_OF: DUP_OF:
o Val Qual : Val Qual Val Qual
Parameter Resultf Qual | Code Parameter Result] Qual | Code Parameter Result| Qual | Code
ACTINIUM-228 12 ACTINIUM-228 12.5 THORIUM 0.42
BISMUTH-212 8.7 BISMUTH-212 9.3
BISMUTH-214 0.96 BISMUTH-214 0.6
LEAD-212 13.1 LEAD-210 -0.8 U
LEAD-214 0.84 LEAD-212 13.8
POTASSIUM-40 8.4 LEAD-214 0.57
RADIUM-226 0.96 POTASSIUM-40 6.3
THALLIUM-208 4.84 RADIUM-226 0.6
THORIUM-234 15 U THALLIUM-208 4.9
THORIUM-234 1.2 U

Page 1 0f 6 [3/19/2007 8:04:25 AM]




PROJ_NO: 2144
SDG: F7A230254 MEDIA: SOIL DATA FRACTION: RAD

nsample . S01SB0290202 nsample S01SB0300302 nsample So1 8803101102

samp_date ’ 1/17/2007 samp_date 1/17/2007 © ' samp_date ' 1/17/2007
lab_id ) F7A230254004 - lab_id F7A230254005 ' lab_id - F7A230254006
qc_type : NM . qc_type NM .- gc_type NM
units PCI/G ' ~.units PCI/G units PCI/G. .
Pct_Solids e v Pct_Solids . Pct_Solids
DUP_OF: DUP_OF: : DUP_OF:
' val | Qual | . Val | Qual | [ . val | Qual
Parameter Result| Qual | Code ‘ Parameter Result| Qual | Code Parameter : Resultl Qual | Code
THORIUM . i 0.7 THORIUM . 0.68 THORIUM . 3.53

Page 2 of 6 [3/19/2007 8:04:25 AM]



PROJ_NO:

SDG: F7A230254 MEDIA: SOIL DATA FRACTION: RAD

nsample

nsample S01SB0320202 S015B0330102 nsample S01SB0340102
samp_date 1/17/2007 - samp_date 1/17/2007 samp_date 1/17/2007
lab_id F7A230254007REA lab_id F7A230254008 lab_id F7A230254009
gc_type NM qc_type NM qc_type NM
units PCI/G units PCl/G units PCl/G
Pct_Solids Pct_Solids Pct_Solids
- DUP_OF: DUP_OF: DUP_OF:
Val Qual Val Qual : Val Qual-
Parameter Result| Qual | Code Parameter Result) Qual | Code Parameter . Resullj Qual | Code
THORIUM ' 28.4 THORIUM 1.79 THORIUM 0.61

Page 3 of 6 [3/19/2007 8:04:25 AM)]




PROJ_NO:

SDG: F7A230254 MEDIA: SOIL DATA FRACTION: RAD

2144

nsample S01SB0350102 nsample S$01SB0360102 nsample S015B0370102
samp_date 1/17/2007 : - samp_date 1/17/2007 samp_date 1/17/2007
lab_id F7A230254010 lab_id F7A230254011 lab_id F7A230254012
qc_type NM qc_type NM qc_type NM
units PCI/G units PCI/G units PCI/G
Pct_Solids " Pet_Solids ' Pct_Solids
DUP_OF: DUP_OF: DUP_OF:
) | Vval Qual - | Val | Qual Val | Qual
Parameter Resultl Qual | Code Parameter Result] Qual | Code Parameter Result] . Qual | Code
THORIUM 0.66| - THORIUM 0.96 THORIUM 1.06

Page 4 of 6 [3/19/2007 8:04:25 AM]




PROJ_NO:

SDG: F7A230254 MEDIA: SOIL DATA FRACTION: RAD

Page 5 of 6 [3/19/2007 8:04:25 AM]

nsample S01SB0380202 nsample . S01SB0390102 nsample S01SB0400202
samp_date’ 117/2007 samp_date - 1/17/2007 samp_date 1/17/2007
lab_id F7A230254014 lab_id F7A230254015 lab_id F7A230254016
qc_type NM qc._type NM qc_type NM '
units PCYG units PClG units PCI/G
Pct_Solids Pct_Solids Pct_Solids
DUP_OF: DUP_OF: ‘ DUP_OF:
Val Qual | Val | Qual Val Qual
Parameter Result] Qual | Code | | Parameter Resuit| Qual | Code Parameter Resultf Qual | Code
THORIUM 0.68 THORIUM 1.56| J G THORIUM 4.24




PROJ_NO: '
SDG: F7A230254 MEDIA: SOIL DATA FRACTION: RAD

nsample S01SB0410102 nsample 'S018BDUP0102 nsample ' S01SBDUP0202
samp_date 1/17/2007 samp_date 1/17/2007 samp_date 117/2007 °
lab_id F7A230254018 lab_id F7A230254017 lab_id F7A230254013
gc_type NM qc_type NM - qc_type NM
units PCI/IG units - PCI/G - units PCI/G
Pct_Solids Pct_Solids Pct_Solids
DUP_OF: DUP_OF: S01SB0390102 DUP_OF: | S018B0370102
Val | Qual | val |-Qual _ Val | Qual
Parameter " Result) Qual | Code | ‘ Parameter Resultl Qual | Code Parameter _ Result) Qual | Code
THORIUM 0.72 THORIUM 367 J G THORIUM 0.66

. Page 6 of 6 .[3/19/2007 8:04:25 AM]




APPENDIX F

COORDINATES FOR SAMPLED LOCATIONS



TABLE F-1

COORDINATES®™ FOR SAMPLED LOCATIONS

SITE 1 - THORIUM SPILL
NSF-IH, INDIAN HEAD, MARYLAND

REFERENCE AREA SAMPLES

SITE 1 SAMPLES

Sample
Location Northing Easting
R01SB001 341597.8 1263954.9
R01SB002 341541.3 1263983.4
R01SB003 341575.5 1263946.9
R01SB004 341603.0 1263943.4
R01SB004 341603.0 1263943.4
R01SB005 341536.1 1263955.4
R01SB006 341550.1 1263937.7
R01SB007 341530.4 1263955.5
R01SB008 341553.4 1263929.6
R01SB008 341553.4 1263929.6
R01SB009 341606.9 1263951.8
R01SB010 341594.8 1263950.7
R01SB011 341543.6 1263940.3
R01SB012 341562.4 1263940.6
R01SB013 341552.3 1263956.5
R01SB014 341599.1 1263982.6
R01SB015 341549.3 1263950.1
R01SB016 341571.3 1263980.5
R01SB016 341571.3 1263980.5
R01SB017 341539.0 1263977.1
R01SB018 341550.7 1263932.9
R01SB019 341537.4 1263942.1
R01SB020 341534.9 1263967.7
R01SB020 341534.9 1263967.7
R01SB021 341594.5 1263943.9
R01SB022 341601.9 1263968.9
R01SB023 341544.7 1263971.0
R01SB024 341524.2 1263967.6
R01SB025 341564.1 1263975.2
R01SB026 341553.5 1263944.7
R01SB027 341565.8 1263937.6

(1) Coordinates based on Maryland State
Plane Coordinate System [North American

Datum (NAD 1983]

Sample
Location Northing Easting
S01SB001 336346.1 1258268.1
S01SB002 336376.4 1258310.1
S01SB003 336343.2 1258289.1
S01SB004 336363.0 1258335.8
S01SB005 336374.0 1258291.4
S01SB006 336353.9 1258328.4
S01SB007 336322.4 1258305.3
S01SB008 336350.9 1258297.6
S01SB009 336350.7 1258319.9
S01SB009 336350.7 1258319.9
S01SB010 336374.1 1258309.1
S01SBO11 336383.5 1258327.2
S01SB012 336338.1 1258312.5
S01SB013 336361.2 1258318.3
S01SB014 336375.9 1258345.6
S01SB014 336375.9 1258345.6
S01SB015 336387.0 1258304.8
S01SB016 336355.6 1258301.3
S01SB017 336325.7 1258275.2
S01SB018 336347.0 1258321.9
S01SB019 336341.3 1258307.7
S01SB020 336374.6 1258327.6
S01SB020 336374.6 1258327.6
S01SB021 336369.6 1258323.8
S01SB021 336369.6 1258323.8
S01SB022 336387.3 1258285.6
S01SB023 336382.0 1258318.6
S01SB023 336382.0 1258318.6
S01SB024 336364.5 1258274.6
S01SB025 336370.0 1258308.4
S01SB025 336370.0 1258308.4
S01SB026 336360.3 1258316.2
S01SB027 336316.8 1258305.8
S01SB028 336355.2 1258311.1
S01SB029 336388.4 1258293.8
S01SB030 336396.9 1258298.8
S01SB031 336390.9 1258308.5
S01SB032 336385.8 1258321.6
S01SB033 336396.3 1258334.4
S01SB034 336381.6 1258338.0
S01SB035 336422.3 1258298.7
S01SB036 336410.9 1258318.9
S01SB037 336402.3 1258343.7
S01SB037 336402.3 1258343.7
S01SB038 336433.3 1258316.5
S01SB039 336425.6 1258329.8
S01SB039 336425.6 1258329.8
S01SB040 336417.7 1258343.9
S01SB041 336434.4 1258336.6




APPENDIX G

WILCOXON RANK SUM ANALYSIS



WILCOXON RANK SUM ANALYSIS

SITE 1 - THORIUM SPILL
NSF-IH, INDIAN HEAD, MARYLAND

Adjusted Adjusted
Thorium - 232 Adjusted Rank for Rank for
Concentration Concentration Reference Site
Sample Source pCilg pCilg Rank |Area Samples| Samples
S01SB019 SITE 0.42 0.42 1 1.5
S01SB028 SITE 0.42 0.42 2 1.5
S01SB016 SITE 0.47 0.47 3 3
S01SB007 SITE 0.5 0.5 4 4
S01SB017 SITE 0.51 0.51 5 5
S01SB001 SITE 0.52 0.52 6 7
S01SB026 SITE 0.52 0.52 7 7
S01SB027 SITE 0.52 0.52 8 7
S01SB015 SITE 0.53 0.53 9 9
S01SB004 SITE 0.57 0.57 10 10
S01SB010 SITE 0.58 0.58 11 12
S01SB018 SITE 0.58 0.58 12 12
S01SB022 SITE 0.58 0.58 13 12
S01SB005 SITE 0.59 0.59 14 14
S01SB006 SITE 0.6 0.6 15 16
S01SB009 SITE 0.6 0.6 16 16
S01SB012 SITE 0.6 0.6 17 16
S01SB034 SITE 0.61 0.61 18 18
S01SB002 SITE 0.62 0.62 19 20
S01SB024 SITE 0.62 0.62 20 20
S01SB025 SITE 0.62 0.62 21 20
S01SB003 SITE 0.64 0.64 22 22.5
S01SB020 SITE 0.64 0.64 23 22.5
S01SB008 SITE 0.66 0.66 24 25.5
S01SB021 SITE 0.66 0.66 25 25.5
S01SB035 SITE 0.66 0.66 26 25.5
S01SB013 SITE 0.68 0.68 27 28
S01SB030 SITE 0.68 0.68 28 28
S01SB038 SITE 0.68 0.68 29 28
S01SB029 SITE 0.7 0.7 30 30
S01SB041 SITE 0.72 0.72 31 31
S01SB036 SITE 0.96 0.96 32 32
S01SB033 SITE 1.79 1.79 33 33
R01SB013 REF 0.94 1.94 34 34
R01SB003 REF 0.99 1.99 35 36
R01SB009 REF 0.99 1.99 36 36
R01SB019 REF 0.99 1.99 37 36
R01SB006 REF 1.02 2.02 38 38.5
R01SB011 REF 1.02 2.02 39 38.5
R01SB024 REF 1.05 2.05 40 40
R01SB010 REF 1.06 2.06 41 41.5
S01SB037 SITE 1.06 2.06 42 41.5
R01SB007 REF 1.08 2.08 43 43
R01SB016 REF 1.1 2.1 44 44
R01SB025 REF 1.14 2.14 45 45
R01SB001 REF 1.17 217 46 46.5
R01SB002 REF 1.17 217 47 46.5
R01SB018 REF 1.18 2.18 48 48.5
R01SB022 REF 1.18 2.18 49 48.5
R01SB012 REF 1.23 2.23 50 50.5
R01SB021 REF 1.23 2.23 51 50.5
R01SB014 REF 1.24 2.24 52 52.5
R01SB015 REF 1.24 2.24 53 52.5
R01SB005 REF 1.25 2.25 54 54.5
R01SB008 REF 1.25 2.25 55 54.5
R01SB017 REF 1.28 2.28 56 57
R01SB023 REF 1.28 2.28 57 57
R01SB026 REF 1.28 2.28 58 57
R01SB027 REF 1.3 2.3 59 59
R01SB020 REF 1.32 2.32 60 60
S01SB031 SITE 3.53 3.53 61 61
S01SB039 SITE 3.67 3.67 62 62
R01SB004 REF 3.1 4.1 63 63
S01SB040 SITE 4.24 4.24 64 64
S01SB011 SITE 4.57 4.57 65 65
S01SB023 SITE 14.3 14.3 66 66
S01SB014 SITE 16.5 16.5 67 67
S01SB032 SITE 28.4 28.4 68 68
RANK SUM>> 1290.5 1057
I

First Round and Second Round Sampling




WILCOXON RANK SUM ANALYSIS

SITE 1 - THORIUM SPILL
NSF-IH, INDIAN HEAD, MARYLAND

1 n g t, (t,-2 _
_VALUE = r’r(n+m+])§+z —m[(n+m+])—z

Where: g = the number of data groups of tied measurements.
tj= the number of tied measurements in the jth group.

z = the (1-a) percentile of a standard norman distribution = 1.645 for a = 0.05

m(n+m+1)% = 918

7 =1.645
nm
12
n+m+1 =68.00

to(t? -1
'(' ) ] =0.05481
ci(n + m)n + m -1

918+1.645/(90[(689 —0.0548] - 104664
CRITICAL VALUE = 1046.64

REFERENCE AREA RANK SUM = 1291.5 > CRITICAL VALUE = 1046.64

THE NULL HYPOTHESIS IS REJECTED.

First Round and Second Round Sampling

)

12 TOh+ma+m-1

n = # of site samples = 41
m = # of background samples = 27
N = # of total samples n + m = 68

t (-1

(n+my(n+m-1

WNPNNNNNONNWOWWWNWWWWWN

0.00134
0.00535
0.00535
0.00535
0.00535
0.00134
0.00535
0.00535
0.00535
0.00134
0.00134
0.00134
0.00134
0.00134
0.00134
0.00134
0.00535

0.05481
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APPENDIX H.1

RESRAD MODELING RUN
DCGL =1 pCilg



RESRAD, Version 6.3 T% Limit = 180 days 11/16/2007 09:22 Ppage 1
Summary : Indian Head DCGL 1 pCi/g File: Indian Head 1 pCi.RAD
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File: FGR 13 MORBIDITY

| | Current | Base | Parameter
Menu | Parameter | value | case* | Name

I ; f f
B-1 | Dose conversion factors for inhalation, mrem/pCi: | | |
B-1 | Ra-228+D | 5.078E-03 | 4.770E-03 | bCF2{ 1)
B-1 | Th-228+D | 3.454E-01 | 3.420E-01 | DCF2( 2)
B-1 | Th-232 | 1.640E+00 | 1.640E+00 | DCF2( 3)

| | | {
D-1 | Dose conversion factors for ingestion, mrem/pCi: | | |
D-1 | Ra-228+D | 1.4428-03 | 1.440E-03 | DCF3( 1)
D-1 | Th-228+D | 8.086E-04 | 3.960E-04 | DCF3( 2)
D~1 | Th-232 | 2.730E-03 | 2.730E-03 | DCF3( 3)

| I l !
D-34 | Food transfer factors: | | |
D-34 | Ra-228+D , plant/soil concentration ratio, dimensionless | 4.000E-02 | 4.000E~02>| RTF( 1,1)
D-34 | Ra-228+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) } 1.000E-03 | 1.000E-03 | RTF{ 1,2)
D-34 | Ra-228+D , milk/livestock-intake ratio, (pCi/L}/ (pCi/d) | 1.0008-03 | 1.000E-03 | RTF({ 1,3)
D-34 | ‘ : [ | |
D-34 | Th-228+D °, plant/soil concentration ratio, dimensionless | 1.000E-03 | 1.000E-03 | RTF{ 2,1)
D-34 | Th-228+D -, beef/livestock-intake ratio, (pCi/kg)/{(pCi/d) | 1.000E-04 | 1.000E-04 | RTF( 2,2)
D-34 | Th-228+D , milk/livestock-intake ratio, (pCi/L)/ (pCi/d) | 5.000E~06 | 5.000E~06 | RTF({ 2,3)
D-34 | o | o
D-34 | Th-232 , plant/soil concentration ratio, dimensionless = | 1.000E-03 | 1.000E-03 | RTF( 3,1)
D-34 | Th-232 ., beef/livestock-intake ratio, (pCi/kg)/{(pCi/d) | 1.000E-04 | 1.000E-04 | RTF( 3,2)
D-34 | Th-232 ., milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 5.000E-06 | 5.000E-06 | RTF( 3,3)

I I I !
D-5 | Bioaccumulation factors, fresh water, L/kg: | | . |
D-5 | Ra-228+D , fish | 5.000E+01 | 5.000E+01 ] BIOFAC( 1,1)
D-5 | Ra-228+D , crustacea and mollusks | 2.500E+02 | 2.5008+02 | BIOFAC( 1,2)

b5 | . 1 ! | ,

D-5 | Th-2284D , fish { 1.000E+02 | 1.000E+02 | BIOFAC{ 2,1)
D-5 | Th-228+D , crustacea and mollusks | 5.000E+02 | 5.000E+02 | BIOFAC( 2,2)
p-5 | ! ! |
D-5 | Th-232 , fish | 1.000E+02 | 1.000E+02 | BIOFAC( 3,1)
b~5 | Th-232 , crustacea and mollusks | 5.000E+02 °| 5.000E+02 | BIOFAC( 3,2)

1 \ 1

*Base Case means Default.Lib w/o Associate Nuclide contributions.
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Site-Specific Parameter Summary

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

; — : i
RO11l | Area of contaminated zone (m**2) | 7.525E402 | 1.000E+04 | ——= | aRrEa
RO11 | Thickness of contaminated zone (m) | 1.500E-01 | 2.000E+00 | - | THICKO
RO11 | Length parallel to aquifer flow (m) | 1.000E+02 | 1.000E+02 | - | nczeag
RO11 | Basic radiation dose limit (mrem/yr) | 2.5008+01 | 3.000E+01 | ——- | BRDL
RO11 | Time since placement of material (yr) | ©0.000E+00 | 0.000E+00 | -—- | Tz
RO11 | Times for calculations (yr) | 1.000E+00 | 1.000E+00 | --- | T(2)
RO11 | Times for calculations {yx) | 3.000E+00 | 3.000E+00 | -— T 3)
RO11 | Times for calculations (yr) | 1.000E+01 | 1.000E+01 | - | T¢ )
RO11 | Times for calculations (yx)' | 3.000E+01 ] 3.000E+01 | - | T( 5)
R011 | Times for calculations (yx) | 1.000E+02 | 1.000E+02 | - | T( 6)
RO11 | Times for calculations (yr) | 3.000E+02 | 3.000E+02 | -—= | Tt
RO11 | Times for calculations (yr) | 1.000E+03 | 1.000E+03 | —-—- | ¢ 8)
RO11 | Times for calculations {yr) .| not used | 0.000E+00 | -— | ¢ 9
RO11 | Times for calculations (yr) | not used '] 0.000E+00 | ——- | T(10) -

I ! ! o |
R012 | Initial principal radionuclide (pCi/g) ¢ Th-232 | 1.000E+00 | 0.000E+00 | ——— | 81( 3)
RO12 | Concentration in groundwater (pCi/L): Th-232 | not used | 0.000E+00 | - | wi¢ 3)

| | | I |
RO13 | Cover depth (m) | 0.000E+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 | - | vev
R013 | Density of contaminated zone (g/cm**3) | 1.5008+00 | 1.5008+00 | - | DENSCZ
R013 | Contaminated zone erosion rate (m/yx) | 1.000E-03 | 1.000E-03 ] - | vez
RO13 | Contaminated zone total porosity | 4.000E-01 | 4.000E-01 | - | TeCZ
RO13 | Contaminated zone field capacity | 2.000E-01 | 2.000E-01 | - | Fccz
RO13 | Contaminated zone hydraulic conductivity (m/yr) | 1.000E+01 | 1.000E+01 | - .| Heez
RO13- | Contaminated zone b parameter | 5.300E400 | 5.300E+00 | - | BCZ
RO13 | Average annual wind speed (m/sec) | 2.0008+00 | 2.000E+00 | - | ‘winp
RO13 | Humidity in air (g/m**3) | not used | 8.000E+00 | —— | HUMID
RO13 | Evapotranspiration coefficient | 5.000E-01 | 5.000E-01 | ——= | EVAPTR
RO13 | Precipitation (m/yr) | 1.000E+00 | 1.000E+00 | - | PRECIP
RO13 | Irrigation (m/yr) | 2.000E—61 | 2.0008-01 | - | RI .
RO13 | Irrigation mode | overhead | overhead | —-— . | IDITCH
R013 | Runoff coefficient | 2.0008-01 | 2.000E-01 | - | RUNOFF
RO13 | Watershed area for nearby stream or pond (m**2) | 1.000E+06 | 1.000E+06 | -— | WAREA
RO13 | Accuracy for water/soil computations | 1.000E-03 | 1.000E-03 | -—= | EPS

. | . | | I |

R014 | Density of saturated zone {g/cm**3) | 1.500E+00 | 1.500E+00 | - | DENSAQ
R014 | Saturated zone total porosity | 4.000E-01 | 4.000E~01 | - | rpsz
R014 | Saturated zone effective porosity | 2.000E-01 | 2.000E-01 | ——- | EPSZ
R014 | Saturated zone field capacity ] 2.000E-01 | 2.000E~01 | e | rcsz
RO14 | Saturated zone hydraulic conductivity (m/yr) | 1.000E+02 | 1.000E+02 | ——- | HCSZ
R014 | Saturated zone hydraulic gradient | 2.000E-02 | 2.000E-02 | -— | Hewr
R014 | Saturated zone b parameter | 5.300E+00 | 5.300E+00 | - | Bsz
RO14 | Water table drop rate (m/yr) | 1.000E-03 | 1.000E-03 | — | vwr
R0O14 | Well pump intake depth {m below water table} | 1.000E+01 | 1.000E+01 | - | DWIBWT .
RO14 | Model: Nondispersion (ND) or Mass-Balance (MB) | np | ND | - | MODEL
RO14 | Well pumping rate (m**3/yr) | 2.500E402 | 2.500E+02 | -—- | uw

I ! [ { |
RO15 | Number of unsaturated zone strata |1 |1 | - | ns



RESRAD, Version 6.3 T¥% Limit =

Summary : Indian Head DCGL 1 pCi/g

180 days 11/16/2007 09:22° Page 4
File: Indian Head 1 pCi.RAD

Site-Specific Parameter Summary (continued)

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

: | | : :
RO15 | Unsat. zone 1, thickness (m) | 4.000E+00 | 4.000E+00 f - | RH(1)
R015 | Unsat. zone 1, soil density (g/cm**3) | 1.500E+00 | 1.500E+00 | - | DENSUZ (1)
RO15 | Unsat. zone 1, total porosity | 4.000E-01 | 4.000E-01 | -—- | TPUZ (1)
RO15 | Unsat. zone 1, effective porosity - | 2.000E~01 | 2.000E-01 } - | EPUZ (1)
RO15 | Unsat. zone 1, field capacity | 2.000E-01 | 2.000E-01 | - | FCUz (1)
RO15 | Unsat. zone 1, soil-specific b parameter | 5.300E+00 | 5.300E+00 | - | BUZ(1)
RO15 | Unsat. zone 1, hydraulic conductivity (m/yr) | 1.060E+01 | 1.000E+01 | - | HCLZ (1)

I | I | I
R016 | Distribution coefficients for Th-232 | | | |
R016 | Contaminated zone (cm**3/g) | 6.000E+04 | 6.000E+04 | —-— | pcwucc( 3)
RO16 | Unsaturated zone 1 (cm**3/g) | 6.000E+04 | 6.000E+04 | —— | peNucu( 3,1)
RO16 | Saturated zone (cm**3/q) | 6.000E+04 | 6.000E+04 | ——- | pcNucs( 3)
R016 | Leach rate (/yr) ] 0.000E+00 | 0.000E+00 | 3.704E-05 | ALEACH( 3)
R016 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | SOLUBK( 3)

! o | o 1 !
R016 | Distribution coefficients for daughter Ra-228 | | | |
R016 | Contaminated zone {(cm**3/g) | 7.000E+01 | 7.000E+01 | - | bcNucc( 1)
R016 | Unsaturated zone 1 (cm**3/g) | 7.0060E+0) | 7.000E+0% | -— -] penoeu( 1,1)
R0O16 | sSaturated zone (cm**3/g) | 7.000E+01 | 7.000E+01 | ——- | pcnucs( 1)
R016 | Leach rate (/yx) | 0.000E+00 | 0.000E+00 | 3.165E~02 | ALEACH( 1)
RO16 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | SOLUBK( 1)

[ : ! | ! I
R016 | Distribution coefficients for daughter Th-228 | ] | |
R016 | = Contaminated zone (cm**3/g) | 6.000E+04 | 6.000E+04 | ——— | pewucc( 2)
R016 | Unsaturated zone 1 (cm**3/g) | 6.000E+04 | 6.000E+04 | - | pcwuco( 2,1)
RO16 | Saturated zone (cm**3/g) | 6.000E+04 | 6.000E+04 | —— | pcnues( 2)
RO16 | Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 3.704E-05 | ALEACH( 2)
RO16 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | SOLUBK( 2)

| . | | ! |
RO17 | Inhalation rate (m**3/yr) | 8.400E+03 | 8.400E+03 | - | INHALR
RO17 | Mass loading for inhalation (g/m**3) ] 1.000E-04 | 1.000E-04 | - | MLINH
RO17 | Exposure duration | 3.000E+01 | 3.000E+01 | - | ED
RO17 | Shielding factor, inhalation | 4.000E-01 | 4.000E-01 | - | sHF3
R017. | Shielding factor, external gamma | 7.000E-01 | 7.000E-01 | -—- | surF1
R017 | Fraction of time spent indoors | 5.000E-01 | 5.000E-01 | ——- | FIND
R017 | Fraction of time spent outdoors (on site) | 2.500E-01 | 2.500E-01 | -—- I.FOTD
RO17 | Shape factor flag, external gamma | 1.000E+00 { 1.000E+00 | >0 shows circular AREA. | Fs
R017 | Radii of shape factor array (used if FS = -1): | ] | |
RO17 | Outer annular radius {m), ring 1: | not used | 5.000E+01 | -— | RAD_SHAPE( 1)
R017 | Outer annular radius (m), ring 2: | not used | 7.071E+01 | - | RAD_SHAPE( 2)
RO17 | Outer annular radius (m), ring 3: | not used | 0.000E+00 | —— | RAD_SHAPE( 3)
RO17 |  Outer annular radius (m), ring 4: | not used | 0.000E+00 | - | RAD_SHAPE( 4)
R017.| Outer annular radius (m), ring 5: | not used | 0.000E+00 | - | RAD_SHAPE( 5)
RO17 | Outer annular radius (m), ring 6: | not used | 0.000E+00 | -—- | RAD_SHAPE( 6)
R017 | Outer annular radius (m), ring 7 | not used | 0.000E+00 | -— | RAD_SHAPE( 7)
RO17 | Outer annular radius (m), ring 8: | not used | 0.000E+00 | -—= | RAD SHAPE( 8)
R0O17 | Outer annular radius (m), ring 9: | not used | 0.000E+00 | - | RAD_SHAPE( 9)
RO17 | Outer annular radius (m), ring 10: | not used | 0.000E+00 | — | RAD_SHAPE(10)
R0O17 | Outer annular radius (m), ring 11: | not used | 0.000E+00 | - | RAD_SHAPE(11)
R017 | Outer annular radius (m), ring 12: | not used | 0.000E+00 | -— | RAD_SHAPE(12)

! I | | !
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Site-Specific Parameter Summary (continued)

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

f } } + f
RO17 | Fractions of annular areas within AREA: | | | |
RO17 | Ring 1 ) | not used | 1.000E+00 | -—- | FRACA( 1)
R0O17 | Ring 2 | not used | 2.732E-01 | — | FRACA{ 2)
R0O17 | Ring 3 | not used | 0.000E+00 | — | FRacA( 3)
ROL17 | Ring 4 | not used | 0.000E+00 | - | FRACA( 4)
R017 | Ring 5 | not used | 0.000E+00 | -—= | FRACA( 5)
RO17 | Ring 6 | not used | 0.000E+00 | - | FRACA{ 6)
RO17 [ Ring 7 | not used | 0.000E+00 | - | FRACA( 7)
RO17 | Ring 8 | not used | 0.000E+00 | - | FRACA{ 8)
RO17 | Ring 9 | not used | 0.000E+00 | ——- | FRACA( 9)
RO17 | ' Ring 10 | not used | 0.000E+00 | ——- | FRACA(10)
RO17 | Ring 11 | not used | 0.000E+00 | ——— | FRACA(11)
RO17 | Ring 12 | not used | 0.000E+00 | - | FRACA(12)

| ‘ | | | I
RO18 | Fruits, vegetables and grain consumption (kg/yr) | 1.600E+02 | 1.600E+02 | -— | DIET(1)
RO18 | Leafy vegefable consumption (kg/yxr) | 1.400E+01 | 1.400E+01 | -— | DIET (2)
RO18 | Milk consumption (L/yr) | not used | 9.200E+01 | - | DIET(3)
RO18 | Meat and poultry consumption (kg/yr) | not used | '6.300E+01 | - | DIET(4)
R018 | Fish consumption (kg/yr) | not used | 5.400E+00 | - | DIET(5)
R018 | Other seafood consumption (kg/yr) | not used | 9.000E-01 | - | DIET(6)
RO18 | Soil ingestion rate (g/yr) ) | 3.650E+01 | 3.650E+01 | ——= | soin

* RO18 | Drinking water intake (L/yr) | 5.100E+02 | 5.100E+02 | —— | pwr

RO18 | Contamination fraction of drinking water | 1.000E+00 | 1.000E+00 | -—= | FDW
RO18 | Contamination fraction of household water | not used | 1.000E+00 | - ’ | FHHW
RO1B | Contamination fraction of livestock water | not used | 1.000E+00 | - | FLW
RO18 | Contamination fraction of irrigation water | 1.000E+00 | 1.000E+00 |} - | FIRW
R018 | Contamination fraction of aquatic food | not used | 5.000E-01 | —— { FRO
R018 | Contamination fraction of plant food ' |-1 |-1 | 0.376E+00 | FPLANT
RO18 | Contamination fraction of meat | not used |[-1 | - | FMEAT
R018 | Contamination fraction of milk’ ’ | not used |-1 | -—- | FMILK

| ! | o I
RO19 | Livestock fodder intake. for meat (kg/day) | not used | 6.800E+01 | _— | LFIS
R019 | Livestock fodder intake for milk (kg/day) | not used | '5.500E+01 | - | LF16
R019 | Livestock water intake for meat (L/day) | not used | 5.000E+01 | - | LwIs
R0O19 | Livestock water intake for milk (L/day) | not used | 1.600E+02 | —— | Lwie
R019 | Livestock soil intake (kg/day) | not used | 5.000E-01-| -—- | LsI
RO19 | Mass loading for foliar deposition (g/m**3) | 1.000E~04 | 1.000E-04 | -—- | MLFD
RO19 | Depth of soil mixing layer (m) | 1.500E~01 | 1.500E-01 | —-—- | pM
R019 | Depth of roots (m) ’ | 9.000E-01 | 9.000E-01 | -—- | DrOOT
RO19 | Drinking water fraction from ground water | 1.000E+00 | 1.000E+00 | -—- | FGWDW
RO19 | Household water fraction from ground water | not used | 1.000E+00 | - | FGWHH
R019 | Livestock water fraction from ground water | not used | 1.000E+00 | - | FGWLW
RO19 | Irrigation fraction from ground water | 1.000E+00 | 1.000E+00 | ——— | FGWIR

! | | { l
R19B | Wet weight crop yield for Non-Leafy (kg/m**2) | 7.000E~01 | 7.000E-01 | -— | yv(1)
R19B | Wet weight crop yield for Leafy (kg/m**2) | 1.500E+00 | 1.500E+00 | - | Yv(2)
R19B | Wet weight crop yield for Fodder (kg/m**2) | not used | 1.100E+00 | -— | Yv(3)
R19B | Growing Season for Non-Leafy (years) | 1.700E-01 | 1.700E~01 | ——— | TE(1)
R19B | Growing Season for Leafy (years) | 2.500E-01 | 2.500E-01 | - | TE(2)
R19B | Growing Season for Fodder {years) | not used | 8.000E-02 | - | TE(3)
R19B | Translocation Factor for Non-Leafy | 1.000E-01 | 1.000E-01 | - | TIV(1)
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Site-Specific Parameter Summary (continued)

| | User ] | Used by RESRAD | Parameter
Menu | Parameter |  Input | Default | (If different from user input) | Name
; t f ; f f
R19B | Translocation Factor for Leafy | 1.000E+00 | 1.000E+00 | —-— | TIV(2)
R19B | Translocation Factor for Fodder | not used | 1.000E+00 | —_— | TIV(3)
R19B | Dry Foliar Interception Fraction for Non-Leafy | 2.500E-01 | 2.500E-01 | --- ‘| RDRY(1)
R19B | Dry Foliar Interception Fraction for Leafy | 2.500E-01 | 2.500E-01 | — | RDRY (2)
R19B | Dry Foliar Interception Fraction for Fodder | not used | 2.500E-01 | - | RDRY(3)
R19B | Wet Foliar Interception Fraction for Non-Leafy | 2.500E-01 | 2.500E-01 i —— | RWET (1)
R19B | Wet Foliar Interception Fraction for Leafy | 2.500E-01 | 2.500E-01 | -—- | RWET (2)
R1SB | Wet Foliar Interception Fraction for Fodder | not used | 2.500E-01 | -—= | RWET(3)
R19B | Weathering Removal Constant for Vegetation | 2.000E+01 | 2.000E+01 | -—= | wLaM
i l | I [
'Cl4 | C-12 concentration in water (g/cm**3) | not used | 2.000E-05 | - | ciawrr
Ci4 | C-12 concentration in contaminated soil (g/g) | not used | 3.000E-02 | —— | c12cz
Cl4 | Fraction of vegetation carbon from soil | not used | 2.000E-02 | -— { csorn
Cl4 | Fraction of vegetation carbon from air | not used | 9.800E-01 | -—= | cair
Cl4 | c-14 evasion layer thickness in soil (m) | not used | 3.000E-01 | - | bMC
Cl4 | C-14 evasion flux rate from soil (1/sec) | not used | 7.000E-07 | -—- | EvsN
Cl4 | C-12 evasion flux rate from soil (1/sec) | not used | 1.000E-10 | -—= | REVSN
Cl4 | Fraction of grain in beef cattle feed | not used | 8.000E-01 | - | ‘avre4
€14 | Fraction.of grain in milk cow feed | not used | 2.000E-01 ) —-— | avres
Cl4 | DCF.correction factor for gaseous forms of C14 | not used | 0.000E+00 | - | cozr
| | I I !
STOR | Storage times of contaminated foodstuffs (days): | | | |
STOR | Fruits, non-leafy vegetables, and grain | 1.400E+01 | 1.400E+01 | -—- } sTorR_T(1)
STOR | Leafy vegetables | 1.000E+00 | 1.000E+00 | -—- | sTOR T(2)
STOR | = Milk | 1.000E+00 | 1.000E+00 | ——- | sTor_T(3)
STOR | Meat and poultry | 2.0008+01 | 2.000E+01 | — | sTOR_T(4)
STOR | Fish | 7.000E+00 | 7.000E+00 | - | STOR T (5)
STOR | Crustacea and mollusks | 7.000E+00 | 7.000E+00 | - | STOR_T(6)
STOR |  Well water | 1.000E+00 | 1.000E+00 | - | STOR_T(7)
STOR'|  Surface water | 1.000E+00 | 1.000E+00 | -— | STOR_T(8)
STOR | Livestock fodder | 4.S00E+01 | 4.500E+01 | -— | STOR_T(9)
f i l o !
R021 | Thickness of building foundation (m). | not used’ | 1.500E-01 | -— | FLOOR1
RO21 | Bulk density of building foundation (g/cm**3) | not used | 2.400E+00 } - | DENSFL
R021 | Total porosity of the cover material | not used | 4.000E-01 | -— | TpCVY
R021 | Total porosity of the building foundation | not used | 1.000E-01 |} - | TPFL
R021 | Volumetric water content of the cover material | not used | 5.000E-02 | -— | pH20CV
R021 | Volumetric water content of the foundation | not used | 3.000E-02 | —-= | PH2OFL
R021 | Diffusion coefficient for radon gas (m/sec): ] | | |
R0O21 |  in cover material | not used | 2.000E-06 | ——= | piFcv
RO21 |  in foundation material | not used ‘| 3.000E-07 ] ——— | DIFFL
RO21 |  in contaminated zone soil | not used | 2.000E-06 | - | prrcz
R021 | Radon vertical dimension of mixing (m) | not used | 2.000E+00 | - | HMIX
R021 | Average building air exchange rate (1/hr) | not used | 5.000E-01 | -—= | REXG
R021 | Height of the building (room) (m) | not used | 2.500E+00 | - | HRM
RO21 | Building interior area factor | not used | 0.000E+00 | - { Fax
R021 | Building depth below ground surface (m) | not used }-1.000E+00 | --- | DMFL
R021 | Emanating power of Rn-222 gas | not used | 2.500E-01 | --= | EMANA(1)
R021 | Emanating power of Rn-220 gas | not used | 1.500E-01 | - | EMANA(2)
| I I l |
- TITL | Number of graphical time points | 32 | -—- | -—= | NPTS
TITL | Maximum number of integration points for dose | 17 | - | -— | LYMAX
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Site-Specific Parameter Summary (continued)

| | User | | Used by RESRAD | Parameter
Menu | Parameter ] Input | Default | (If different from user input) | Name
! i | ] |
1 I T T T
TITL | Maximum number of integration points for risk . | 257 | —— | - | KyMax
i 1 1 1

Summary of Pathway Selections

Pathway

User Selection

1 -
2 --
3 -
4 ——
5 ~=
6 ——
7 -
a p—
9 -
Find

external gamma
inhalation {(w/o radon)
plant ingestion

meat ingestion

aquatic foods
drinking water
soil ingestion
radon

|

}

|

|

I

|
milk ingestion |
|

|

|

|
peak pathway doses |
1

active
active
active
suppressed
'suppressed
suppressed
active
active
suppressed

active




RESRAD, Version 6.3 T4 Limit = 180 days 11/16/2007 09:22 Page 8

Summary : Indian Head DCGL 1 pCi/g File: Indian Head 1 pCi.RAD
Contaminated Zone Dimensions Initial Soil Concentrations, pCi/g
Area: 752.49 square meters Th-232 1.000E+00
Thickness: 0.15 meters
Cover Depth: 0.00 meters

Total Dose TDOSE(t), mrem/yr
Basic Radiation Dose Limit = 2.500E+01 mrem/yr

Total Mixture Sum M{t) = Fraction of Basic Dose Limit Received at Time (t)

t (years): 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
TDOSE(t): 3.942E-01 9.035E-01 1.983E+00 4.636E+00 5.792E+00 3.466E+00 0.000E+00 0.000E+00
M(t): 1.577E-02 3.614E-02 7.932E-02 1.854E-01 2.317E-01 1.386E-01 0.000E+00 0.000E+G0
Maximum TDOSE(t): 5.826E+00 mrem/yr at t = 25.44 + 0.05 years
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways {p)
As mrem/yr and Fraction of Total Dose At t = 2.544E+01 years

Water Independent Pathways (Inhalation excludes raddn)

Ground . Inhalation Radon Plant Meat Milk : Soil

Radio~
Nuclide mnrem/yr fract. mrem/yr. fract. mrem/yr fract. mrem/yr fract. nrem/yr fract. mrem/yr fract. mrem/yr fract
Nuclide

Th-232 5.237E+00 0.8989 7.714E-02 0,0132 0.000E+00 0.0000 4.357E-01 0.0748 0.000E+00 0.0000 0.000E+00 0.0000 7.608E-02 0.01%

Total 5.237E+00 0.898% 7.714E-02 0.0132 0.000E+00 0.0000 4.357E-01 0.0748 0.000E+00 0.0000 0.000E+00 0.0000 7.668E-02 0.01:

Total Dose Contributions TDOSE (i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 2.544E+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 fract
Nuclide

Th-232  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.CO00E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.826E+00 1.00(

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.060E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.826E+00 1.00(

*Sum of all water independent and dependent pathways.
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Summary : Indian Head DCGL 1 pCi/g File: Indian Head 1 pCi.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years

Water Indépendent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant 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

Th-232 1.925E-01 0.4884 8.008E-02 0.2032 0.000E+00 0.0000 6.373E-02 0.1617 0.000E+00 0.0000 0.000E+00 0.0000 5.785E-02 0.146

Total 1.925E-01 0.4884 8.008E-02 0.2032 0.000E+00 0.0000 6.373E-02 0.1617 0.000E+00 0.0000 0.000E+00 0.0000 5.785E-02 0.146
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p}
As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years,
Water Dependent Pathways

Water Fish Radon Plant Meat Milk All Pathways*

Radio-

Nuclide mrem/yr fract. mrem/yr fract. mrem/yxr £ract. mrem/yr fract. nrem/yr fract. —-mrem/yr fract. mrem/yr f£ract

Th-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.942E-01 1.000

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.000E+00 0.0000 3.942E-01 1.000

*Sum of all water independent and dependent pathways.
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Summary : Indian Head DCGL 1 pCi/g File: Indian Head 1 pCi.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+00 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon + Plant : Meat Milk
Radio-

Soil

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

mrem/yr fract

Th-232 6.337E-01 0.7015 8.011E-02 0.0887 0.000E+00 0.0000 1.286E-01 0.1423 0.000E+00 0.0000 0.000E+00 0.0000

6.105E~02 0.067

Total 6.337E-01 0.7015 8.011E-02 0.0887 0.000E+00 0.0000 1.286E-01 0.1423 0.000E+00 0.0000 0.000E+00 0.0000
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1,000E+00 years
Water Dependent Pathways

Waterxr Fish Radon Plant Meat . Milk
Radio- .

6.105E-02 0.067

All Pathways*

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

nrem/yr fract

Th-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

9.035E-01 1.000

Total 0.000E+00 0.0000 0.0C0E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

*Sum of all water independent and dependent pathways.

9.035E-01 1.000
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Summary : Indian Head DCGL 1 pCi/g File: Indian Head 1 pCi.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t = 3.000E+00 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/yx fract

Th-232 1.605B+00 0.8093 8.093E-02 0.0408 0.000E+00 0.0000 2.305E-01 0.1162 0.000E+00 0.0000 0.000E+00 0.0000

6.686E-02 0.033

Total 1.6058+00 0.8093 8.093E-02 0.0408 0.000E+00 0.0000 2.305E-01 0.1162 0.000E+00 0.0000 0.000E+00 0.0000
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+00 years
Water Dependent Pathways

Water Fish Radon Plant Meat - Milk

6.686E-02 0.033

All Pathways*

Radio—-

Nuclide mrem/yr fract. mrem/yr fract. nrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

mrem/yr fract

Th-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

1.983E+00 1.000

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.6000 0.000E+00 0.0000

*Sum of all water independent and dependent pathways.

1.983E+00 1.000
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Summary : Indian Head DCGL 1 pCi/g File: Indian Head 1 pCi.RAD
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i)} and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+01 years
Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation Radon Plant Meat Milk Soil

Radio-

Nuclide mrem/yr fract. nrem/yr fract. nrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract

0.000E+00 0.0000

Th-232 4.072E+00 0.8784 8.303E-02 0.0179 0.000E+00 0.0000 4.026E-01 0.0868 0.000E+00 0.0000 7.791E-02 0.016
Total = 4.072E+00 0.8784 8.303E-02 0.0179 0.000E+00 0.0000 4.026E-01 0.0868 0.000E+00 0.0000 0.000E+00 0.0000 7.791E-02 0.016
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
‘as mrem/yr and Fraction of Total Dose At t = 1.000E+0l years
Water Dependent Pathways

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

Th-232 0.000E+00 0.0000

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

0.000E+00 0.-0000

4.636E+00 1.000

Total 0.000E+00 0.0000

0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000

*Sum of all water independent and dependent pathways.

0.000E+00 0.0000

4.636E+00 1.000
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Summary : Indian Head DCGL 1 pCi/g ’ File: Indian Head 1 pCi.RAD

Total Dose Contributions TDOSE (i,p,t) for Individual 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

i

Th-232 5.220E+00 0.9013 7.447E-02 0.0129 0.000E+00 0.0000 4.236E-01 0.0731 0.000E+00 0.0000 0.000E+00 0.0000 7.362E-02 0.012

Total 5.220E+00 0.9013 7.447E-02 0.0129 0.000E+00 0.0000 4.236E-01 0.0731 0.000E+00 0.0000 0.000E+00 0.0000 7.362E-02 0.012

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) 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. nrem/yr fract. mrem/yxr fract. mrem/yr fract

Th-232  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.792E+00 1.00C

Total 0.000E+00 0.0000 C.000E+00 0.0000 ©.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000° 0.000E+00 0.0000 5.792E+00 1.00¢C

*Sum of all water independent and dependent pathways.
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Summaxy : Indian Head DCGL 1 pCi/g File: Indian Head 1 pCi.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000BE+02 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat Milk

Radio-

Soil

Nuclide mrem/yr fract. mrem/yr fract. mren/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

mrem/yr fract

Th—232 3.228E+00 0.9313 3.084E-62 0.0089 0.000E+00 0.0000 1.767E-01 0.0510 0.000E+00 0.0000 0.000E+00 0.0000

3.057E~02 0.008

Total 3.228E4+00 0:9313 3.084E-02 0.0089 0.000E+00 0.0000 1.767E-01 0.0510 0.000E+00 0.0000 0.000E+00 0.0000
Total Dose Contributions TDOSE (i,p,t) for Individual Radionuclides (1) and Pathways (p)
As mrem/yxr and Fraction of Total Dose At t = 1.000E+02 years
Water Dependent Pathways

Water Fish Radon Plant Meat Milk

3.057E-02 0.008

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

Th~232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 ©.000E+00 0.0000

3.466E+00 1.000

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 ©.000E+00 0.0000

*Sum of all water independent and dependent pathways.

3.466E+00 1.000
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Summary : Indian Head DCGL 1 pCi/g File: Indian Head 1 pCi.RAD

Potal Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathﬁays {p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant . Meat Milk
Radio-

Soil

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yx fract. mrem/yr fract.

.mrem/yx fract

Th-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000B+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

0.000E+00 0.000

Total 0.000E+00 0.0000 ©0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
potal Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years
Water Dependent Pathways

Water Fish Radon Plant Meat Milk
Radio-

0.000E+00 0.000

All Pathways*

" Nuclide mrem/yr fract. mrer/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

mrem/yr fract

Th-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 '0.0000

0.000E+00 0.000

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

*Sum of all water independent and dependent pathways.

0.000E-+00 0.000
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File: Indian Head 1 pCi.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t

1.000E+03 years

Water Independent Pathways {Inhalation excludes radon)

Ground Inhalation Radon

Radio-

Plant

Meat

Milk

Soil

Nuclide mren/yx fract. mrem/yr fract. mrem/yr fract.

mrem/yr fract.

mren/yr fract.

mrem/yr fract.

mrem/yr fract

Th-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

0.000E+00 0.0000 0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.000

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.000C

0.000E+00 0.0000 0.000E+00 0.0000

0.000£+00 0.0000

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides {i) and Pathways {(p)

As mrem/yr and Fraction of Total Dose At t

Water Dependent Pathways

Water Fish Radon
Radio-

Plant

1.000E+03 years

Meat

Milk

0.000E+00 ©.000

Al) Pathways*

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract.

nrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract

Th~232  0.000E+00 0.0000 0.000E+00 0.0000 0,000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0. 000E+00 0.00C

Total . 0.000E+00 0.0000 ' 0.000E+00 0.0000 0.000E+00 0.0000

*Sum of all water independent and dependent pathways.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.00¢
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Summary : Indian Head DCGL 1 pCi/g File: Indian Head 1 pCi.RAD

Dose/Source Ratios Summed Over all Pathways

Parent and Progeny Principal Radionuclide Contributions Indicated

Parent Product Thread DSR(j,t) At Time in Years (mrem/yr) / (pCi/g)

(i) (3) Fraction 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
Th-232 Th-232 1.000E+00 1.662E-01 1.650E-01 1.628E-01 1.550E-01 1.327E-01 5.496E-02 0.000E+00 0.000E+00
Th-232 Ra-228+D 1.000E+00 1.985E-01 5.601E-01 1.131E+00 2.138E+00 2.452E+00 1.451E+00 0.000E+00 1.586E-31
Th-232 Th-228+D  1.000E+00 2.953E-02 1.783E-01 6.890E~01 2.343E+00 3.207E+00 1.960E+00 0.000E+00 2.389E~34
Th-232 ZDSR(3) 3.942E-01 9.035E-01 1.983E+00 4.636E+00 5.792E+00 3.466E+00 0.000E+00 1.589E-31
The DSR includes contributions from-associated (half-life £ 180 days) daughters.

Single Radionuclide Soil Guidelines G(i,t) in pCi/g
Basic Radiation Dose Limit = 2.500E+01 mrem/yr
Nuclide
{1) t= 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
Th-232 6.343E+01  2.767E+01 1.261E+01 5.393E+00 4.316E+00  7.212E+00 *1.097E+05 *1.097E+05

*At specific activity limit

Summed Dose/Source Ratios DSR(i,t) in (mrem/yr)/(pci/g)
and Single Radionuclide So0il Guidelines G(i,t) in pCi/g

at tmin = time of minimum single radionuclide soil guideline

and at tmax = time of maximum total dose = 25.44 % 0.05 years
Nuclide 1Initial tmin DSR(i,tmin) G(i, tmin) DSR(i, tmax) G(i,tmax)
(i) (pCi/g) {years) (pCi/q) (pCi/g)

Th-232 1.000E+0Q0 25.44 + 0.05 5.B26E+00 4.291E+00 5.826E+00 4.291E+00




RESRAD, Version 6.3 T Limit = 180 days 11/16/2007 09:22 Ppage 18
Summary : Indian Head DCGL 1 pCi/g File: Indian Head 1 pCi.RAD
Individual Nuclide Dose Summed Over All Pathways

Parent Nuclide and Branch Fraction Indicated

Nuclide Parent  THF (i) ’ DOSE(j,t), mrem/yr

(3) (1) t= 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
Th-232 Th-232 1.000E+00 1.662Ef01 1.650E-01 1.628E-01 1.550E-01 1.327E-01 5.496E~02 0.000E+00 0.000E+00
Ra-228 Th-232 1.000E+00 1.985E-01 5.601E-01 1.131E+00 2.138E+00 2.452E+00 1.451E+00 0.000E+00 0.000E+00
Th-228 Th-232 1.000E+00 2.953E-02 1.783E~01 6.890E-01 2.343E+00 3.207E+00 1.960E+00 0.000E+00 0.000E+00
THF (i) is the thread fraction of the parent nuclide.

Individual Nuclide Soil Concentration
Parent Nuclide and Branch Fraction Indicated

Nucli&e Parent  THF (i) S{j.t), pCi/g

(3) (i) t= 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
Th—é32 ;Th—232 1,000E+00 1.000E+00 1.000E+00 9.999E-01 9.596E—01 9.989E-01 9.963E-01 9.890E~01 9.636E-01
Ra-228 Th-232 1.000E+00 0.000E+00 1.118E~01 2,903E<01 6.190E-01 7.831E-01 7.893E-01 7.835E-01 7.634E-01
Th-228 .Th—232 1.000E+00 0.000E+00 1.845E-02 1.204E-01 5.091E-01 '7.772E-01 7.893E-01 7.835E-01 7.634E-01

THF(i) is the thread fraction of the parent nuclide.

RESCALC.EXE execution time = 0.97 seconds
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RESRAD MODELING RUN
DCGL = 2 pCilg
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Summary : Indian Head DCGL 2 pCi/g File: Indian Head 2 pCi.RAD
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Dose Conversion Factor (and Related) Parameter Summary

File: FGR 13 MORBIDITY

| | Current | Base | Parameter
Menu | Parameter | value | caser | Name
I f f I
-1 | Dose conversion factors for inhalation, mrem/pCi: | . | |
-1 | Ra-2284D ' | 5.078E-03 | 4.770E-03 | DCF2( 1)
-1 | Th-228+D | 3.454E-01 | 3.4208-01 | DCF2( 2)
B-1 | Th-232 | 1.640E+00 | 1.640E+00 | DCF2( 3)
I |- | I
D-1 | Dose conversion factors for ingestion, mrem/pCi: | | |
D~1 | Ra-228+D | 1.442E-03 | 1.440E-03 | DCF3( 1)
D-1 | Th~228+D | 8.086E-04 | 3.960E-04 | DCF3( 2)
D-1 | Th-232 | 2.7308-03 | 2.730E~03 | DCF3( 3)
[ ] | I
D-34 | Food transfer factors: | | |
D-34 | Ra-228+D , plant/soil concentration ratio, dimensionless | 4.000E-02 | 4.000E-02 | RTF( 1,1)
D-34 | Ra-228+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 1.0008-03 | 1.000E-03 | RTF( 1,2)
D-34 | Ra-228+D , milk/livestock-intake ratio, (pCi/L) / (pCi/d) | 1.000E-03 | 1.000E-03 | RTF{ 1,3)
p-34 | ‘ 1 l |
D-34 | Th-228+D , plant/soil concentration ratio, dimensionless | 1.000E-03 | 1.000E-03 | RTF( 2,1)
D-34 | Th-228+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 1.000E-04 | 1.000E-04 | RTF( 2,2)
D-34 | Th-228+D |, milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 5.000E-06 | 5.000E-06 | RTF( 2,3)
D-34 | I ! I
D-34 | Th-232 + plant/soil concentration ratio, dimensionless | 1.000E-03 | 1.000E-03 | RTF{ 3,1)
D-34 | Th-232 . beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 1.000E-04 [ 1.000E-04 | RTF( 3,2)
D-34 | Th-232 , milk/livestock—intake ratio, (pCi/L) /(pCi/d) | 5.000E-06 | 5.000E-06 | RTF( 3,3)
! ! | !
D-5 | Bioaccumulation factors, fresh water, L/kg: | | |
D-5 | Ra-2284D , fish | 5.000E+01 | 5.000E+01 | BIOFAC( 1,1)
D-5 | Ra-2284D , crustacea and mollusks | 2.500E+02 | 2.500E+02 | BIOFAC{ 1,2)
D=5 | [ I I
D-5 | Th-228+D , fish | 1.000E+02 | 1.000E+02 | BIOFAC( 2,1)
D-5 | Th-228+D , crustacea and mollusks | 5.000E+02 | 5.000E+02 | BIOFAC{ 2,2)
-5 | | | ;
D-5 | Th-232 , fish | 1.000E+02 | 1.000E+02 | BIOFAC( 3,1)
D-5 | Th-232 . crustacea and mollusks | 5.000E+02 | 5.000E+02 | BIOFAC({ 3,2)
L i L 1

*Base Case means Default.Lib w/o Associate Nuclide contributions.
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Site-Specific Parameter Summary

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

: : } { |
RO11 | Area of contaminated zone (m**2) | 7.525E+02 | 1.000E+04 | - | AREA
RO11 | Thickness of contaminated zone (m) | 1.500E-01 | 2.000E+00 | - | THICKO
R011 | Length parallel to aquifer flow (m) | 1.000E+02 | 1.000E+02 | - | 1czpagQ
RO11l | Basic radiation dose limit (mrem/yr) | 2.500E+01 | 3.000E+01 | - | . BRDL
R0O11 | Time since placement of material (yr) | 0.000E+00 | 0.000E+00 | - | 1
RO11 | Times for calculations (yr) | 1.000E+00 | 1.000E+00 | — | T( 2)
R011 | Times for calculations (yr) | 3.000E+00 | 3.000E+00 | - | T¢ 3)
RO11 | Times for calculations (yr) | 1.000E+01 | 1.000E+01 | ——— | (4
RO11 | Times for calculations (yr) } 3.000E+01 | 3.000E+01 | == [ (s
RO1l | Times for calculations (yr) | 1.000E+02 | 1.000E+02 | - | T 6)
RO11 | Times for calculations (yr) | 3.000E+02 | 3.0008+02 | —— | (7
RO11 | Times for calculations (yx) | 1.000E+03 | 1.000E+03 | -— | T( 8)
RO11 | Times for calculations (yr) | not used | 0.000E+00 | -—- (9
RO11 | Times for calculations (yr) | not used | 0.000E+00 | - | T(20)

! I ! I I
R012 | Initial principal radionuclide (pCi/g): Th-232 | 2.000E+00 | 0.000E+00 | -— | s1( 3)
RO12 | Concentration in groundwater  (pCi/L): Th-232 | not used | 0.000E+00 ] -— | wi(¢ 3)

I . ! | |
R0O13 | Cover depth ({m) | 0.000E+00 | 0.000E+00 | ~-—- | COVERO
RO13 | Density of cover material (g/cm**3) [ not used | 1.500E+00 | -— | DENsCV
R013 | Cover depth erosion rate (m/yr) | not used | 1.000E-03 | - | vev
RO13 | -Density of contaminated zone (g/cm**3) | 1.500E+00 | 1.500E+00 | - | pENSCZ
R013 | Contaminated zone erosion rate (m/yr) | 1.000E-03 | 1.000E-03 | - | vcz
RO13 | Contaminated zone total porosity | 4.000E~01 | 4.000E-01 | - | TeCZ
R013 | Contaminated zone field capacity ] 2.000E-01 | 2.000E-01 | -—- | Fecz
RO13 | Contaminated zone hydraulic conductivity (m/yx) | 1.0008+01 | 1.000E+01 | - | HCCZ
R013 | Contaminated zone b parameter | 5.300E+00 | 5.300E+00 | -— | BCZ
R013 | Average annual wind speed (m/sec) | 2.000E+00° | 2.000E+00 | - | winp
RO13 | Humidity in air (g/m**3) | not used | 8.000E+00 | ——- | HUMID
R013 | Evapotranspiration coefficient | 5.000E-01 | 5.000E-01 | -— | EVAPTR
RO13 | Precipitation (m/yr) | 1.000E+00 | 1.060E+00 | -—— | PRECIP
RO13 | Irrigation (m/yr) | 2.0008-01 | 2.000E-01 | - | rT
RO13 | Irrigation mode | overhead | overhead | ——— | IpITCH
RO13 | Runoff coefficient | 2.000E~01 | 2.000E-01 | - | RUNOFF
R013 | Watershed area for nearby stream or pond (m**2) | 1.000E+06 | 1.000E+06 | -— | WARER
R013 | Accuracy- for water/soil computations | 1.000E-03 | 1.000E-03 | —— | EPS

! | ! | | l
R014 | Density of saturated zone (g/cm**3) | 1.500E+00 | 1.500E+00 | -—= | DENSAQ
RO14 | Saturated zone total porosity | 4.000E-01 | 4.000E-01 | -— | TPSz
R014 | Saturated zone effective porosity | 2.000E~01 | 2.000E-01 | - | Epsz
R014 | Saturated zone field capacity | 2.000E-01 | 2.000E-01 | - | Fcsz
RO14 | Saturated zome hydraulic conductivity (m/yx) | 1.000E+02 | 1.000E+02 | - | Hcsz
RO14 | Saturated zone hydraulic gradient | 2.000E-02 | 2.000E-02 | - | newr
R014 | Saturated zone b parameter | 5.300E+00 |} 5.300E+00 | - | BSz
R014 | Water table drop rate (m/yr) } 1.000E~03 | 1.000E-03 | - | var
R014 | Well pump intake depth (m below water table) | 1.000E+01 | 1.000E+01 | -— | pwiBwT
R014 | Model: Nondispersion (ND) or Mass-Balance (MB) | Np | ND | —- | MODEL
R014 | Well pumping rate (m**3/yr) | 2.500E+02 | 2.500E+02 | ——- | vw

! : ! J | |

| Mumber of unsaturated zone strata |1 [ | -—= | ns

RO15
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Site-Specific Parameter Summary {continued)

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

; I i I ;
R01S | Unsat. zome 1, thickness (m) | 4.000E+00 | 4.000E+00 | -—= | B(L)
RO15 | Unsat. zone 1, soil density (g/cm**3) | 1.500E+00 | 1.500E+00 | -— | DENSUDZ(1)
RO15.| Unsat. zome 1, total porosity | 4.000E-01 | 4.000E-01 | - | TPUZ (1)
RO15 | Unsat. zome 1, effective porosity | 2.000E-01 |.2.000E—01 | ——= | EPUZ (1)
R015 | Unsat. zone 1, field capacity | 2.000E-01 | 2.000E-01 | ——— | Fcuz (1)
RO15 | Unsat. zone 1, soil-specific b parameter | 5.300E+00 | 5.300E+00 | - | BUZ(1)
RO15 | Unsat. zone 1, hydraulic conductivity (m/yr) | 1.000E+01 | 1.000E+01 | - | HCUZ (1)

| . | | ! f
RO16 | Distribution coefficients for Th-232 | | | |
RO16 | Contaminated zone (cm**3/g) | 6.000E+04 | 6.000E+04 | —— | pcnucc( 3)
R016 | Unsaturated zone 1 (cm**3/g) | 6.000E+04 | 6.000E+04 | - | bcnucu( 3,1)
R0O16 | Saturated zone (cm**3/g) | 6.000E+04 | 6.000E+04 | - | pcnucs( 3)
R016 | Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 3.704B-05 | ALEACH( 3)
R016 | Solubility constant |- 0.000E+00 | 0.000E+00 | not used | SOLUBK( 3)

| . | I ! !
RO16 | Distribution coefficients for daughter Ra-228 | | | |
R016 | Contaminated zone (cm**3/g) | 7.000E+01 | 7.000E+01 | - | pewuce( 1)
R016 | Unsaturated zone 1 (cm**3/g) [ 7.000E+01 | 7.000E+01 | -—- | pcwucu( 1,1)
R016 | Saturated zone (cm**3/g) | 7.000E+01 | 7.000E+01 | - | pewucs( 1)
RO16 [ Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 3.165E-02 | AaLEACH( 1)
R0O16 |  Solubility constant | 0.000E+00 | 0.000E+00 | not used | sonuBK( 1)

I v [ | I !
R016 | Distribution coefficients for daughter Th-228 | ] | |
RO16 | " Contaminated zone {cm**3/q) | 6.000E+04 | 6.000E+04 | - | pewucc( 2)
RO16 | Unsaturated zome 1 (cm**3/g) | 6.000E+04 | 6.000E+04 | —— | benucu( 2,1)
RO16 | Saturated zome (cm**3/g) | 6.000E+04 | 6.000E+04 | ——- | pcNues( 2)
RO16 | Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 3.704E-05 | AaLEACH( 2)
RO16 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | sownuBk( 2)

[ ! I [ |
R017 | Inhalation rate (m**3/yr) | 8.400E+03 | 8.400E+03 | --- | INHALR
R017 | Mass loading for inhalation (g/m**3) | 1.000E-04 | 1.000E-04 | - | MLINH
R017 | Exposure duration | 3.000E+01 | 3.000E+01 | == | ED
R0O17 | Shielding factor, inhalation | 4.000E-01 | 4.000E-01 | ——— | SHF3
R017 | shielding factor, external gamma | 7.000E-01 | 7.000E-01.} -— | suFl
RO17 | Fraction of time spent indoors | 5.000E-01 |-5.000E-01 | == | FIND
RO17 | Fraction of time spent outdoors {on site) | 2.500E-01 | 2.500E-01 | -== | roTD
R017 | Shape factor flag, external gamma | 1.000E+00 | 1.000E+00 | >0 shows circular AREA. | s
RO17 | Radii of shape factor array (used if FS = ~1): | i [ |
RO17 | Outer annular radius (m), ring 1: | not used | 5.000E+0L | - | RAD_SHAPE( 1)
R0O17 |  Outer annular radius (m), ring 2: | not used | 7.071E+01 | - | RAD_SHAPE( 2)
R017 | Outer annular radius {m), ring 3: | not used | 0.000E+00 | - | RAD_SHAPE( 3)
R017 | Outer annular radius (m), ring 4: | not used | 0.000E+00 | - | RAD_SHAPE( 4)
R017 |  Outer annular radius (m), ring 5: | not used | 0.000E+00 | --= | RAD_SHRPE{ 5)
RO17 |  Outer annular radius (m), ring 6: | not used | 0.000E+00 | --= | RAD_SHAPE( 6)
RO17 |  Outer annular radius (m), xing 7: | not used | 0.000E+00 | == | RAD_SHAPE( 7)
R017 | . Outer annular radiuvs (m), ring 8: | not used | 0.000E+00 | -— | RAD_SHAPE( 8)
RO17 | Outer annular radius (m), ring 9: | not used | 0.000E+00 | - | RAD_SHAPE( 9)
R017 { Outer annular radius (m), ring 10: | not used | 0.000E+00 | —= | RAD_SHAPE (10)
RO17 |  Outer annular radius (m), ring 1i:- | not used | 0.000E+00 | - | RAD_SBAPE (11)
RO17 | Outer annular radius (m), ring 12: | not used | 0.000E+00 | - | RAD_SHAPE(12)

f I I I I
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Site-Specific Parameter Summary ({continued)

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

; I } | ?
RO17 | Fractions of annular areas within AREA: | | | |
RO17 | Ring 1 | not used | 1.000E+00 | - | Fraca{ 1)
RO17 | Ring 2 | not used | 2.732E-01 | —— | FRACA{ 2)
RO17 | Ring 3 | not used | 0.000E+00 | - | FRACA{ 3)
RO17 | Ring 4 | not used | 0.000E+00 | - | FRACA( 4)
R017 | Ring 5 [ not used | 0.000E+00 | -—- | FRACA{ 5)
R017 | Ring 6 | not used | 0.000E+00 | - | FRACA{ 6)
R0O17 | Ring 7 | not used | 0.000E+00 | -—- | FRACA( 7)
RO17 | Ring 8 | not used | 0.000E+00 | T - | FRACA( 8)
RO17 | Ring 9 | not used | 0.000E+00 | -— | FRACA( 9)
R017 | Ring 10 | not used | 0.000E+00 | - | FRACA (10)
RO17 [ Ring 11 | not used | 0.000E+00 | - | FRACA(11)
RO17 | Ring 12 | not used | 0.000E+00 | -— | FRACA(12)

| I ! J |
RO18 | Fruits, vegetables and grain consumption (kg/yxr) | 1.600E+02 | 1.600E+02 | —— | DIET(1)
R0O18 | Leafy vegetable consumption (kg/yr) | 1.400E+01 | 1.400E+01 | - | DIET(2)
R018 | Milk consumption (L/yr) | not used | 9.200E+01 | - | DIET(3)
R018 | Meat and poultry consumption (kg/yr) | not used | 6.300E+01 | - | DIET(4)
R018 | Fish consumption (kg/yr) | not used | 5.400E+00 | - | DIET(S)
R018 | Other seafood consumption (kg/yr) | not used | 9.000E-01 | ——- | DIET(6)
R018 | Soil ingestion rate (g/yr) | 3.650E+01 | 3.650E+01 | --= | so1L
R018 | Drinking water intake (L/yr) | 5.100E+02 | 5.100E+02 | - | pwr
RO18 | Contamination fraction of drinking water | 1.000E+00 | 1.000E+00 | - | Fow
R018 | Contamination fraction of household water | not used | 1.000E+00 | —— | FHHW
R018 | Contamination fraction of livestock water | not used | 1.000E+00 | —— | FLW
R018 | Contamination fraction of irrigation water | 1.000E+00 | 1.000E+00 | - | FIRW
R018 | Contamination fraction of aquatic food | not used | 5.000E-01 | - | FrRO
RO18 | Contamination fraction of plant food -1 |-1 i 0.376E+00 | FPLANT
R018 | Contamination.fraction of ‘meat | not used |-1 | - | FMEAT
RO18 | Contamination fraction of milk | not used |[-1 | - | FMILK

! I I I |
R0O19 | Livestock fodder intake for meat (kg/day) | not used | 6.800E+01 | - | LFI5
RO19 | Livestock fodder intake for milk (kg/day) | mot used | 5.500E+01 | - | LEI6
RO19 | Livestock water intake for meat (L/day) | not used | 5.000E+01 | - | Lwis
RO19 | Livestock water intake for milk (L/day) | not used | 1.600E+02 | -—- | LWI6
R019 | Livestock soil intake (kg/day) | not used | 5.0008-01 | —— | LSt
RO19 | Mass loading for foliar deposition (g/m**3) | 1.000E-04 | 1.000E-04 | - | MLFD
RO19 | Depth of soil mixing layer (m) | 1.500E-01 | 1.500E-01 | ——= | oM
RO19 | Depth of roots (m) | 9.000E-01 | 9.000E-01 | - | prooT
R019 | Drinking water fraétion from ground water | 1.000E+00 | 1.000E+00 | - | rewDw
R019 | Household water fraction from ground water | not used | 1.000E+00 | -— | FGWHH
RO19 | Livestock water fraction from ground water | not used | 1.000E+00 | - | FGWLW
RO19 | Irrigation fraction from ground water | 1.000E+00 | 1.000E+00 | —-— | FGWIR

| I I | I
R19B | Wet weight crop yield for Non-Leafy (kg/m**2) | 7.000E-01 | 7.000E-01 | ——— | Yv(1)
R19B | Wet weight crop yield for Leafy (kg/m**2) | 1.500E+00 | 1.500E+00 | - | YV(Z)‘
R19B | Wet weight crop yield for Fodder (kg/m**2) | not used | 1.100E+00 | ——— | v (3)
R19B | Growing Season for Non-Leafy (years) | 1.7008-01 | 1.700E-01 | - | TE(1)
R18B | Growing Season for Leafy (years) | 2.500E-01 | 2.500E-01 | -—- | TE(2)
RI9B | Growing Season for Fodder  (years) | not used | 8.000E-02 | -— | TE(3)
R19B | Translocation Factor for Non-Leafy | 1.000E-01 | 1.000E-D1 | —-—- | TIv(1)
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Site-Specific Parameter Summary (continued)

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

i I I ; f
R19B | Translocation Factor for Leafy | 1.000E+00 | 1.000E+00 | --= | Tv(2)
R19B | Translocation Factor for Fodder | not used | 1.000E+00 | - | T1v(3)
R19B | Dry Foliar Interception Fraction for Non~Leafy [ 2.500E~01 | 2.500E-01 | - | RDRY (1)
R19B | Dry Foliar Interception Fraction for Leafy } 2.500E-01 | 2.500E-01 | - | RDRY(2)
R19B | Dry Foliar Interception Fraction for Fodder | not used | 2.500E-01 | — ] RDRY (3)
R19B | Wet Foliar Interception Fraction for Non-Leafy { 2.500E-01 | 2.500E-01 | -~ | RWET (1)
R19B | Wet Foliar Interception Fraction for Leafy | 2.500E-01 | 2.500E~01 | == | RWET (2)
R19B | Wet Foliar Interception Fraction for Fodder ] not used | 2.500E-01 | , —== | RWET(3)
R19B | Weathering Removal Constant for Vegetation | 2.000E+01 | 2.000E+01 | -— | WLaM

I ' | I f [
Cl4 | C-12 concentration in water (g/cm**3) | not used | 2.000E-05 | - } cizwIr
€14 | C-12 concentration in contaminated soil (g/9) | not used | 3.000E-02 | -—= -} cizcz
Cl4 | Fraction of vegetation carbon from soil | not used | 2.000E-02 | —-— | csoiLn
Ci4 | Fraction of vegetation carbon from air | not used | 9.800E-01 | ——- | CAIR
C14 | C-14 evasion layer thickness in soil () | not used | 3.000E~01 | ——— | pMc
Cl4 | C-14 evasion flux rate from soil (1/seé) | not used | 7.000E-07 | -—- | EVSN
Cl4 | C-12 evasion flux rate from soil (1/sec) | not used | 1.000E-10 | -— | REVSN
Cl4 | Fraction of grain in beef cattle feed | not used | 8.000E-01 | -— | avrG4
Cl4 | Fraction of grain. in milk cow feed | not used- | 2.000E-01 | ——— | avees
€14 | DCF correction factor for gaseous forms of Cl4 | not used | 0.000E+0C | ——— | co2r

I | ! I I
STOR | Storage times of contaminated foodstuffs (days): | | } |
STOR | Fruits, non-leafy vegetables, and grain | 1.4008+01 | 1.400E+01 | - | STOR_T(1)
STOR | Leafy vegetables | 1.000E+00 | 1.000E+00 | -—- | STOR_T(2)
STOR | © Milk | 1.000E+00 | 1.000E+00 | -—= | sTOR T(3)
STOR | Meat and poultry | 2.000E+01 | 2.000E+01 | -— | STOR_T(4)
STOR | Fish ' | 7.000E+00 | 7.000E+00 | -— | STOR_T(5)
STOR | Crustacea and mollusks | 7.000E+00 | 7.000E+00 | -— | STOR_T(6)
STOR | Well water | 1.000E+00 | 1.000E+00 | - | sTOR_T(7)
STOR |  Surface water | 1.000E+00 | 1.000E+00 | - | sTOR T(8)
STOR | Livestock fodder | 4.5008401 | 4.500E+01 | - |- sTOR_T(9)

| [ ! ! [
RO21 | Thickness of building foundation (m) | not used |- 1.500E-01 | - } FLOOR1
R021 | Bulk density ‘of building -foundation (g/cm**3) | not used | 2.400E+00 | - | DENSFL
RO21 | Total porosity of the cover material | not used | 4.000E-01 | - | TPCV
R021 | Total porosity of the building foundation | not used | 1.000E-01 | --= | TPFL
R021 | Volumetric water content of the cover material | not used | 5.000E-02 | -— | PH20CV
RO21 | Volumetric water content of the foundation | not used | 3.000E-02 | - | PH20FL
R021 | Diffusion coefficient for radon gas (m/sec): | | i |
RO21 | * in cover material | not used | 2.000E-06 | - | prFcv
R021 |  in foundation material | not used | 3.000E-07 | - | DIFFL
R021 |  in contaminated zone soil | not used | 2.000E-06 | == | pircz
RO21 | Radon vertical dimension of mixing (m) [ not used | 2.000E+00 | - | BMIX .
RO21 | Average building air exchange rate (1/hr) | not used | 5.000E-01 | —— | REXG
R021 | Height of the building (room) (m) | not used | 2.500E+00 | - | HRM
R021 | Building interior area factor [ not used | 0.000E+00 | - | Far
R021 | Building depth below ground surface (m) | not used |-1.000E+00 | - | DMFL-
RO21 | Emanating power of Rn-222 gas [ not used | 2.500E-01 | --- | EMANA(1)
R021 | Emanating power of Rn~220 gas | not used | 1.500E-01 | --- | EMANA(2)

! i ! f |
TITL | Number of graphical time points 1 32 | -—- | -—- | wers
TITL | Maximum number of integration points for dose | 17 | —-—= | - | LyMax
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Site-Specific Parameter Summary {continued)

|  User | | Used by RESRAD | Parameter
Menu | Parameter ] Input | Default | (If different from user input) | Name
! ] i i ]
1 1 1 1 T
TITL | Maximum number of integration points for risk | 257 | - | -~ | KyMax
. ! 1 1 £
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Summary : Indian Head DCGL 2 pCi/g File: Indian Head 2 pCi.RAD
Contaminated Zone Dimensions Initial Soil Concentrationms, pCi/g
Area: 752.49 square meters Th~232 2.000E+00
Thickness: 0.15 meters ’
Cover Depth: 0.00 meters

Total Dose TDOSE(t), mrem/yr
Basic Radiation Dose Limit = 2.500E+01 mrem/yr

Total Mixture Sum M(t) = Praction of Basic Dose Limit Received at Time (t)

t (years): O0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
TDOSE(t): 7.883E-01 1:B07E+00 3.966E+00 9.272E+00 1.158E+01 6.932E+00 0.000E+00 0.000E+00
M(t): 3.153E-02 7.228E-02 1.586E-01 3.709E-01 4.634E-01 2.773E-01 0.000E+00 0.000E+00
Maximum TDOSE(t): 1.165E+01 mrem/yr at t = 25.44 + 0.05 years
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 2.544E+01 years

Water Independent,?éthwajs (Inhalatipn excludes radon)

Ground Inhalation . Radon . Plant Meat Milk

Soil
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mren/yr fract. mrem/yr fract. mrem/yr fract. mrem/yx fract
Nuclide

Th~232. 1.047E+01 0.8985 1.543E-01 0.0132 0.000E+0C 0.0000 8.714E-01 0.0748 0.000E+00 0.0000 0.000E+00 0.0000

1.522E-01 0.01:

Total 1.047E+01 0.8989 1.543E-01 0.0132 0.000E+00 0.0000 8.714E-01 0.0748 0.000E+00 0.0000 0.000E+00 0.0000
Total Dose Contributions TDOSE(i;p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 2.544E+01 years
Water Dependent Pathways

Water Fish Radon ‘ Plant Meat Milk

1.522E-01 0.01:

All Pathways’
Radio-
Nuclide mrem/yr fract. mrem/yr fract. nrem/yr fract. mrem/yxr fract. nmrem/yr fract. mrem/yr fract. mrem/yr fraci
Nuclide

Th-232  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000

1.165E+01 1.00¢

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

*Sum of all water independent and dependent pathways.

1.165E+01 1,00t



RESRAD, Version 6.3 T Limit = 180 days - 11/16/2007 09:21 Page

9

Summary : Indian Head DCGL 2 pCi/g ) File: Indian Head 2 pCi.RAD

Total Dose Contributions TDOSE({i,p,t) for Individual Radionuclides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t = 0.000BE+00 years

Water Independent Pathways {(Inhalation

Ground Inhalation Radon Plant

Radio-

excludes radon)

Meat

Milk

Soil

Nuclide mrem/yr fract. mrem/yr fract. mwrem/yr fract. mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract

Th-232 3.850E-01 0.4884 1.602E-01 0.2032 0.000E+00 0.0000 1.2758-01 0.1617 0.000E+00 0.0000 0.000E+00 0.0000

1.157E-01 0.146

Total 3.850E-01 0.4884 -1.602E-01 0.2032 0.000E+00 0.0000 1.275E-01 0.1617

0.000E+00 0.0000

0.000E+00 0.0000

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t
Water Dependent Pathways

Watex Fish Radon Plant
Radio— - -

= 0.000E+00 years

Meat

Milk

1.157E-01 0.146

All Pathways*

Nuclide nmrem/yr fract. mrem/yr fract. mrem/yxr fract. mrem/yr fract.

mrem/yr fract.

mrem/yr fract.

mrem/yr fract

Th-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

7.883E-01 1.000

Total 0.000E+00 0.0000 ©0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

*Sum of all water independent and dependent pathways.

0.000E+00 0.0000

0.000E+00 0.0000

7.883E-01 1.000
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Summary : Indian Head DCGL 2 pCi/g File: Indian Head .2 pCi.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+00 years

Water Independent Pathways (Inhalation excludes radon}

Ground Inhalation Radon Plant Meat . Milk
Radio-

Soil

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mren/yr fract.

mrem/yr fract

Th-232 1.267E+00 0.7015 1.602E-01 0.0887 0.000E+00 0.0000 2.571E-01 0.1423 0.000E+00 0.0000 0.000E+00 0.0000

1.221E-01 0.067

Total 1.267E+00 0.7015 1.602E-01 0.0887 0.000E+00 0.0000 2.571E-01 0.1423 0.000E+00 0.0000 0.000E+00 0.0000
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+00 years
Water Depehdent.Pathways

Water Fish Radon Plant Meat Milk
Radio- . -

1.221E-01 0.067

All Pathways*

Nuclide mrem/yr fract. mrem/yr  fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

mrem/yr fract

Th-232 0.000E+00 0.0000 0.000E+00 0;0000 0.000E+00 0.0000 0.006E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

1.807E+00 1.000

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 ©.000E+00 0.0000

*Sum of all water independent and dependent pathways.

1.807E+00 1.000
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Summary : Indian Head DCGL 2 pCi/g File: Indian Head 2 pCi.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+00 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat Milk
Radio~

Soil

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr . fract.-

mrem/yr fract

Th-232 3.210E+00 0.8093 1.619E-01 0.0408 0.000E+00 0.0000 4.609E-01 0.1162 0.000E+00 0.0000 0.000E+00 0.0000

1.337E-01 0.033

Total 3.210E+00 0.8093 1.619E-01 0.0408 0.000E+00 0.0000 4.609E-01 0.1162 0.000E+0C 0.0000 0.000E+00 0.0000
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p}
- As mrem/yr and Fraction of Total Dose At t = 3.000E+00 years -
Watex Dependent Pathways

Water Fish Radon Plant Meat Milk

1.3378-01 0.033

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

Th-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

3.966E+00 1.000

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

*Sum of all water independent and dependent pathways.

3.966E+00 1.000
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Summary : Indian Head DCGL 2 pCi/g File: Indian Head 2 pCi.RAD
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i} and Pathways (p)
As mrem/yr and Fraction of Total Dose At t 1.000E+01 years
Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation Radon Plant Meat Milk Soil
Radio-
Wuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract

"Th-232 8.1458+00 0.8784 1.661E-01 0.0179 0.000E+00 0.0000 8.051E-01 0.0868 0.000E+00 0.0000 O.000E+00 0.0000 1.558E-01 0.016
Total 8.145E+00 0.8784 1.661E-01 0.0179 0.000E+00 0.0000 8.051E-01 0.0868 0.000E+00 0.0000 0.000E+00 0.0000 1.558E-01 0.016
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t 1.000E+01 "years
Water Dependent Pathways

Water Fish Radon Plant Meat Milk All Pathways*
Radio- ) 4 -
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yxr fract

Th-232 0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

9.272E+00 1.000

Total 0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

*Sum of all water indepéndent and dependent pathways.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

9.272E+00 1.000
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Summary : Indian Head DCGL 2 pCi/g File: Indian Head 2 pCi.RAD

Total Dose Contributions TDOSE(i,p,

Ground
Radio-

As mrem/yr and Fraction of Total Dose At t = 3.000E+01 years
Water Independent Pathways (Inhalation excludes radon)

Inhalation Radon Plant Meat

t) for Individual Radionuclides (i) and Pathways (p)

Milk

Soil

Nuclide mrem/yr fract.

mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

mrem/yr fract.

mrem/yxr fract

Th-232 1.044E+01 0.9013

1.489E-01 0.0129 0.000E+00 0.0000 8.472E-01 0.0731 0.000E+00 0.0000

0.000E+00 0.0000

1.472E~01 0.012

Total 1.044E+01 0.9013

Total Dose Contributions TDOSE (i, p,

Water
Radio-

1.489E-01 0.0129 0.000E+00 0.0000 8.472E-01 0.0731 0.000E+00 0.0000

As mrem/yr and Fraction of Total Dose At t = 3.000E+01 years
Water Dependent Pathways

Fish . Radon Plant Meat

0.000E+00 0.0000

t) for Individual Radionuclides (i) and Pathways (p)

5

Milk

1.472E-01 0.012

All Pathways*

Nuclide mxem/yr fract.

mrem/yr fract. mrem/yx fract. mrem/yr fract. mrem/yr fract.

mrem/yr fract.

mrem/yr fract

Th-232 0.000E+00 0.0000

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+0O 6.0000

0.000E+00 0.0000

1.158E+01 1.000

Total 0.000E+00 0.0000

0.000E+00.0.0000 0.000E+00 0.0000 0.000E+00. 0.0000 0.000E+00 0.0000

*Sum of all water independent and dependent pathways.

0.000E+00 0.0000

1.158E+01 1.000



RESRAD, Version 6.3

T4 Limit = 180 days 11/16/2007 09:21 Page 14

Summary : Indian Head DCGL 2 pCi/g File: Indian Head 2 pCi.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways {(p)

Ground

As mrem/yr and Fraction of Total Dose At t = 1.000E+02 years
Water Independent Pathways (Inhalation excludes radon)

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

Th-232 6.456E+00 0.9313

G.lGBE—Oé 0.0089 0.000E+00 0.0000 3.534E-01 0.0510 0.000E+00 0.0000

0.000E+00 0.0000

6.113E~02 0.008

Total 6.456E+00 0.9313

6.168E-02 0.0089 0.000E+00 0.0000 3.534E-01 0.0510 0.000E+00 0.0000

0.000E+00 0.0000

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

Water

As mrem/yr and Fraction of Total Dose At t = 1.000BE+02 years
Water Dependent Pathways

Fish Radon . Plant Meat

Milk

6.113E-02 0.008

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

Th-232 0.000E+00 0.0000 0.Q00E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

0.000E+00 0.0000

6.932E+00 1.00(

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

*Sum of all water independent and dependent pathways.

0.000E+00 0.0000

6.932E+00 1.00¢(
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Summary : Indian Head DCGL 2 pCi/g File: Indian Head 2 pCi.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years

Water Independent Pathways {(Inhalation excludes radon)

Ground Inhalation Radon Plant Meat Milk
Radio- '

Soil

Nuclide mrem/yr £ract. mrem/yr fract. mrem/yx fract. mrem/yr fract. ' mrem/yr fract. mrem/yr fract.

mrem/yr fract

Th-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0..0000 0.000E+00 0.0000 0.000E+00 0.0000 0.00CE+00 0.0000

0.000E+00 0.000

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i} and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years
Water Dependent Pathways

Water Fish ’ Radon i Plant °  Meat Milk

0.000E+00 0.000

All pathways*

Radio-

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. nmrem/yr fract.

mrem/yr fract

Th~232 0.000E+00 0.0000 0.0CO0E+00 0.0000 0.000E+00 6.0000 0.000E+00 0.0000 0,000E+00 0.0000 0.0COE+00 0.0000

0.000E+00 0.000

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

*Sum of all water independent and dependent pathways.

0.000E+00 0.000
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Summary : Indian Head DCGL 2 pCi/g File: Indian Head 2 pCi.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i)} and Pathways (p)

Ground

Radio-

As mrem/yr and Fraction of Total Dose At t = 1.000E+03 years
Water Independent Pathways (Inhalation excludes radon}

Inhalation Radon Plant - . Meat Milk

Soil

Nuclide mrem/yr fract. '

ﬁrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. ‘mrem/yr fract.

mrem/yx fract

Th-232 0.000E+00 0.0000

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

0.000E+00 0.000

Total 0.000E+00 0.0000

0.000E+00 0.0000 ©.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

Watex
Radio-

As mrem/yr and Fraction of Total Dose At t = 1.000E+03 years
Water Dependent Pathways

Fish Radon Plant Meat Milk

0.000E+00 0.000

All Pathways*

Nuclide mrem/yr fract.

mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yxr fract. mrem/yr fract.

mrem/yr fract

Th-232 0.000E+00 0.0000

0.000E+00 0.0000 0.000E+00 0,0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

0.000E+00 0.000

Total 0.000E+00 0.0000

0.000E+00° 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

*Sum of all water independent andvdependent pathways.

0.000E+00 0.000
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File: Indian Head 2 pCi.RAD

Dose/Source Ratios Summed Over All Pathways

Parent and Progeny Principal Radionuclide Contributions Indicated

Parent Product Thread DSR(j,t) At Time in Years (mrem/yx) / (pCi/g)

(i) (3) Fraction 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E4+01 1.000E+02 3.000E+02 1.000E+03 -
Th-~232 Th-232 1.000E+00 1.662E-01 1.650E-01 1.628E-01 1.550E-01 1.327E-01 5.496E-02 0.000E+00 0.000E+00
Th-232 Ra-228+D 1.000E+00 1.985E-G1 5.601E~01 1.131E+00 2.138E+00 2,452E+00 1.451E+00 0.000E+00 1.586E-31
Th-232 Th-228+D 1.000E+00 2.953E-02 1.783E~-01 6.89QE—01 2.343E4+00 3.207E+00 1.960E+00 0.000E+00 2.389E-34
Th-232 ZDSR () 3.942E-01 9.035E;01 1.983E+00 4.636E+00 5.792E+00 3.466E+00 0.000E+00 1.589E-31

The DSR includes contributions from associated (half-life < 180 days) daughters.

Single Radionuclide Soil Guidelines G(i,t) in pCi/g

Basic Radiation Dose Limit = 2.500E+01 mrem/yr

Nuclide )
(i) t= 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.0008+02 3.000E+02 1.000E+03
Th-232 6.343E+01 2.767E+01

1.261E+01 5.393E+00 4.316E+00 7.212E+00 *1.097E+05 *1,097E+05

*At specific activity limit

Summed Dose/Source Ratios DSR(i,t) in (mrem/yr)/(pCi/g)

and Single Radionuclide Soil Guidelines G{i,t) in pCi/g

at tmin = time of minimum single radionuclide soil guideline

and at tmax = time of maximum total dose = 25.44 £ 0.05 years
Nuclide Initial tmin DSR (i, tmin) G(i,tmin) DSR(i, tmax) G{i,tmax)
(i) {pCi/qg) (years) (pCi/q) (pCi/g)
25.44 + 0.05 5.826E+00 4.291E+00 5.826E+00 4.291E+00

Th-232 2.000E+00




RESRAD, Version 6.3 T Limit = 180 days 11/16/2007 09:21 Ppage 18

Summary : Indian Head DCGL 2

Nuclide Parent THEF (i}

pCi/g File: Indian Head 2 pCi.RAD

Individual Nuclide Dose Summed Over ALl Pathways

Parent Nuclide and Branch Fraction Indicated

DOSE(j,t), mrem/yr

3) (%) t= 0.000E+00 1.000E+00 3.000E+00 1.0QOE+91 3.000B+01 1.000E+02 3.000E+02 1.000E+03
Th-232 Th-232 1.000E+00 3.323E-01 3.301E-01 3.256E-01 3.100E~01 2.654E-01 1.099E-01 0.000E+00 0.000E+00
Ra~228 Th-232 1.000Ef00 3.969E-01 1.120E+00 2.262E+00 4.275E+00 4.904E+00 2.902E+00 0.000E+00 0.000E+00
Th-228 Th-232 1.000E+00 5.906E~02 3.567E-01 1.378E+00 4.686E+00 6.414E+00 3.921E+00 0.000E+00 0.000E+00
THF (i) is the thread fraction of the parent nuclide.

Individual Nuclide Soil Concentration
Parent Nuclide and Br;nch Fraction Indicated
Nuclide Parent THFki) S{j,t), pCi/g

(i) (1)’ t= 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
Th-232 Th-232 1.000E+00 2.000E8+00 2.000E+00 2.000E+00 1.999E+00 1.998E+00-1.993E+00‘1.978E+00 1.927E+00
Ra-228 Th-232 1.600E+00 0.000E+00 2.236E~01 5.806E-01 1.238E+00 1.566E+00 1.579E+00 1.567E+00 1.527E+00
Th-228 Th-232 1.000E+00 0.000E+00 3.689E-02 2.408E-01 1.018E+00 1.554E+00 1.579E+00 1.557E+00 1.527E+00

THF(i) is the thread fraction of the parent nuclide.

RESCALC.EXE execution time =

1.02 seconds
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Summary : Indian Head DCGL 3 pCi/g File: Indian Head 3 pCi.RAD
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Page

Dose Conversion Factor (and Related) Parameter Summary

File: FGR 13 MORBIDITY

crustacea and mollusks.

| | Current | Base | Parameter
Menu | Parameter | value | Case* | Name
I I t f
B-1 | Dose conversion factors for inhalation, mrem/pCi: | | |
-1 | Ra-228+D | 5.078E-03 { 4.770E-03 | DCF2( 1)
-1 | Th-228+D | 3.454E-01 | 3.420E-01 | DCF2( 2)
-1 | Th-232 | 1.640E+00 | 1.640E+00 | DCF2( 3)
! ! ! I
D-1 | Dose conversion factors for ingestion, mrem/pCi: | | |
D-1 | Ra-228+D | 1.442E-03 | 1.440E-03 | DCF3( 1)
D-1 | Th-228+D | 8.086E-04 | 3.960E-04 | DCF3{( 2)
D-1 | Th-232 | 2.730E-03 | 2.730E-03 | DCF3{ 3)
[ ] I I
D-34 | Food transfer factors: | | |
D-34 | Ra-228+D , plant/soil concentration ratio, dimensionless | 4.000E-02 | 4.000E-02 | RTF{. 1,1)
D~34 | Ra-228+D , beef/livestock—intake ratio, (pCi/kg)/(pCi/d) | 1.0008-03 | 1.000E-03 | RTF( 1,2)
D-34 | Ra-228+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d} | 1.000E-03 | 1.000E-03 | RTF( 1,3)
p-34 | | | [
D-34 | Th-228+D , plant/soil concentration ratio, dimensionless | 1.000E-03 | 1.000E-03 | RTF( 2,1)
D-34 | Th-228+D , beef/livestock-intake ratio, . (pCi/kg)/(pCi/d) | 1.000E-04 | 1.000E~04 | RTF( 2,2)
D-34 | Th-228+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 5.000E-06 | 5.000E-06 | RTF( 2,3}
D-34 | | | | ‘
D-34 | Th-232 . plant/soil concentration ratio, dimensionless | 1.000E-03 | 1.000E-03 | RTF{ 3,1)
D-34 | Th-232 , beef/livestock—intake ratio, (pCi/kg)/(pCi/d) | 1.000E~04 | 1.000E-04 | RTF( 3,2)
D-34 | Th-232 , milk/livestock-intake ratio, (pCi/L)}/(pCi/d) | 5.000E-06 | 5.000E-06 | RTF{ .3,3)
| l . |
D-5 [ Bicaccumulation factors, fresh water, L/kg: | ] [
D-5 | Ra-228+D , fish | 5.000E+01 | 5.000E+01 | BIOFAC( 1,1)
D-5 | Ra-228+D , crustacea and mollusks | 2.500E+02 | 2.500E+02 | BIOFAC( 1,2)
-5 | 1 [ |
D-5 | Th-2284D , fish | 1.000E+02 | 1.000E+02 | BIOFAC( - 2,1)
D-5 | Th-2284D , crustacea and mollusks | 5.000E+02 | 5.000E+02 | BIOFAC({ 2,2)
p-5 | I | f
D-5 | Th-232 , fish | 1.000E+02 | 1.000E+02 | BIOFAC( 3,1)
D-5 | Th-232 B | 5.000E+02 | 5.000E+02 | BIOFAC( 3,2)
1 1 L [

*Base Case means

Default.Lib w/o Associate Nuclide contributions.
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| | User [ | Used by RESRAD | Parameter
Menu | Parameter | Input | Default | (If different from user input) | Name

; f I } I
RO1l | Area of contaminated zone (m**2) | 7.525E+02 | 1.000E+04 | -—- | AREA
RO11 | Thickness of contaminated zone (m) | 1.500E-01 | 2.000E+00 | —-—— | THICKO
RO11 | Length parallel to aquifer flow (m) | 1.000E+02 | 1.000E+02 | -—- | LczpaQ
R011 { Basic radiation dose limit (mrem/yr) | 2.500E+01 | 3.000E+01 | - | BRDL
RO11 | Time since placement of material (yr) | 0.000E+00 | 0.000E+00 | —-— | T
RO1l | Times for calculations (yr) | 1.000E+00 | 1.000E+00 | -— | T(2)
RO1l | Times for calculations (yr) | 3.000E+00 | 3.000E+00 | -— | T( 3)
RO11l | Times for calculations (yr) | 1.000E+01 | 1.000E+01 | — | T( 4)
RO11 | Times for calculations (yr) | 3.000E+01 | 3.000E+01 | - [ T 5)
R0O11l | Times for calculations {yr) | 1.000E+02 | 1.000E+02 | -—- | T( 6)
RO11 | Times for calculations (yx) | 3.000E+02 | 3.000E+02 | - | TN
RO11 | Times for calculations (yr) | 1.000E+03 | 1.000E+03 | ——- | T( 8)
RO11 | Times for calculations (yx) | not used " | 0.000E+00 | -—- [Tt
RO11 | Times for calculations (yr) | not used | 0.000E+00 | -— | T(10)

! [ I i J
R012 | Initial principal radionuclide (pCi/g): " Th-232 | 3.000E+00 | 0.000E+00 | ——— | s1( 3)
R0O12 | Concentration in groundwater (pCi/L): Th-232 | not used | 0.000E+00 | — | wi( 3)

[ ! I ! f
R013 | Cover depth (m) | 0.000E+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 | - | vev
R0O13 | Density of contaminatéed zone (g/cm**3) | 1.500E+00 | 1.500E+00 | ——- | pENSCZ
RO13 | Contaminated zone erosion rate (m/yr) | 1.0008-03 | 1.000E-03 | == | vea
RO13 | Contaminated zone total porosity | 4.0008-01 | 4.000E-01 | —— | TPCZ
RO13 | Contaminated zone field capacity | 2.000E~01 | 2.000E-01 | -— | Fecz
RO13 | Contaminated zone hydraulic conductivity '(m/yr) | 1.000E+01 | 1.000E+01 | - | Hcez
R013 | Contaminated zone b parameter | 5.300E+00 | 5.300E+00 | — | BCz
R013 | Average annual wind speed (m/sec) | 2.000E+00 | 2.000E+00 | - | winp
RO13 | Humidity in air (g/m**3) | not used | 8.000E+00 | —_— | HoMID
RO13 | Evapot‘raﬁspiratn}on coefficient | 5.000E-01 | 5.000E-01 | -—= | EVAPTR
R013 | Precipitation (m/yr) | 1.0008+00 | 1.000E+00 | -— | erECIP
RO13 | Irrigation (m/yr) | 2,000E-01 | 2.000E-01 | -— | R
RO13 | Irrigation mode | overhead | overhead | -— | IDITCH
R013 | Runoff coefficient | 2.000E-01 | 2.000E-01 | - | rRuNOEF
RO13 | watershed area for nearby stream or pond (m**2) [-1.000E+06 | 1.000E+06 | -—= | WAREA
RO13 | Accuracy for water/soil computations | 1.000E~03 | 1.000E-03 | -— | EPS

P l | ! |
'RO14 | Density of saturated zone (g/cm**3) | 1.500E+00 | 1.500E+00 | -—- | DENSAQ
R014 | Saturated zone total porosity | 4.000E-01 | 4.000E-01 | ——- | TPsZ
RO14 | Saturated zone effective porosity | 2.000E-01 | 2.000E-01 | —— | EPSZ
R0O14 | Saturated zone field capacity | 2.000E-01 | 2.000E~01 | ——= | FCcsz
RO14 | Saturated zone hydraulic conductivity -(m/yr) | 1.000E+02 | 1.000E+02 | — | BCsz
R014 | Saturated zone hydraulic gradient ]VZ.OOOE—OZ | 2.0008-02 | -— | HGWT
R014 | Saturated zone b parameter | 5.300E+00 | 5.300E+00 | -—- | BSZ
RO14 | Water table drop rate (m/yr) | 1.000E-03 | 1.000E-03 | - | vwr
R0O14 | Well pump intake depth (m below water table) | 1.000E+01 | 1.000E+01 | -— | DWIBWT
RO14 | Model: Mondispersion (ND) or Mass-Balance (MB) | nD i ND | - | MODEL
ROL4 | Well pumping xate (m**3/yr) . | 2.500E+02 | 2.500E+02 | - | uw

! I | I [
RO15 | Number of unsaturated zone strata | 1 [ | - | Ns
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Site-Specific Parameter Summary {continued)

| | user ] | Used by RESRAD | Parameter
Menu | Parameter |  Input | Default | (If different from user input) | Name
; f f f ;
RO15 | Unsat. zone 1, thickness (m) | 4.000E+00 | 4.000E+00 | - [ 5(n
RO15 | Unsat. zone 1, soil density (g/cm**3) | 1.500E+00 | 1.500E+00 | - | DENSUZ (1)
RO15 | Unsat. zone 1, total porosity | 4.0008-01 | 4.000E-01 | - | TPUZ (1)
RO1S | Unsat. zome 1, effective porosity | 2.0008-01 { 2.000E-01 | - | EPUZ (1)
RO15 | Unsat. zone 1, field capacity | 2.000E~01 [ 2.000E-01 | —-— | Fcuz (1)
RO15 | Unsat. zone 1, soil-specific b parameter | 5.300E+00 | 5.300E+00 | ——- | BUZ(1)
RO15 | Unsat. zone 1, hydraulic conductivity (m/yx) | 1.000E+01 | 1.000E+01 | - | HCUZ (1)
| ! ! { |
RO16 | Distribution coefficients for Th-232 | | | |
RO16 | Contaminated zone (cm**3/g) | 6.000E+04 | 6.000E+04 | - | pcnuec( 3)
RO16 | Unsaturated zone 1 (cm**3/g) | 6.000E+04 | 6.000E+04 | — | pcwocu( 3,1)
RO16 | sSaturated zone (cm**3/g) | 6.000E+04 | 6.000E+04 | - | pcnucs( 3)
RO16 | Leach rate (/yx) | 0.000E+00 | 0.000E+00 | 3.704E-05 | ALEACH({ 3)
R016 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | SOLUBK( 3)
| l I I I
R016 | Distribution coefficients for daughter Ra-228 | | | |
R016 | Contaminated zone (cm**3/g) | 7.000E+01 | 7.000E+01 | - [ pbcnwee( 1)
RO16 | Unsaturated zone 1 (cm**3/g) | 7.000E+01 | 7.000E+01 | -—= | pewucu( 1,1)
RO16 | saturated zone (cm**3/g) | 7.0008+01 | 7.000E+01 | - | pcwucs( 1)
RO16 | Leach rate (/yx) | 0.000E+00 | 0.000E+00 | 3.165E-02 | ALEACH( 1)
R016 | Solubility comstant | 0.000E+00 | 0.000E+00 | not used | soLuBK( 1)
o | ! ! !
RO16 | Distribution coefficients for daughter Th-228 | | | |
R016 | Contaminated zone {cm**3/g) | 6.000E+04 | 6.000E+04 | -— | pcNucc( 2)
R016 | Unsaturated zone 1 (cm**3/g) | 6.000E+04 | 6.000E+04 | -— : | pcnucu( 2,1)
RO16 | Saturated zone (cm**3/g) | 6.000E+04 | 6.000E+04 | - | penoes( 2) ‘
RO16 | Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 3.704E-05 | ALERCH( 2)
RO16 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | SOLUBK( 2)
! I | | f
RO17 | Inhalation rate (m**3/yr) | B.400E+03 | 8.400E+03 | - | INHALR
RO17 | Mass loading for inhalation (g/m**3) | 1.000E-04 | 1.000E-04 | -— | MLINH
R017 | Exposure duration | 3.0008+01 | 3.000E+01 | - | ED
R017 | Shielding factor, inhalation | 4.000E-01 | 4.000E-01 | -— | sHF3
RO17 | Shielding factor, external gamma | 7.000E-01 | 7.000E-01 | —— | suri
RO17 | Fraction of time spent indoors | 5.000E-01 [ 5.000E-01 | —— | FIND
RO17 | Fraction of time spent outdoors (on site) | 2.500E~01 | 2.500E-01 | - | FoTD
RO17 | Shape factor flag, external gamma | 1.000E+00 | 1.000E+00 | >0 shows circular AREA. | Fs
RO17 | Radii of shape factor array (used if FS = -1): | | | |
RO17 | Outer annular radius (m), ring 1: | not used | 5.000E+01 | -—- | RAD SHAPE( 1)
RO17 | Outer annular radius (m), ring 2: | not used | 7.071E+01 | - | RAD_SHAPE( 2)
RO17 | Outer annular radius (m), ring 3: | not used | 0.000E+00 | - | RAD_SHAPE( 3)
R0O17 | Outer annular radius (m), ring 4: | not used | 0.000E+00 | --- | RAD_SHAPE( 4
RO17 | Outer annular radius (m), ring 5: | mnot used | 0.000E+00 | - | RAD_SHAPE( 5)
RO17 |  Outer annular radius (m), ring 6: | not used | 0.000E+00 | —_— | RAD_SHAPE( 6)
RO17 | Outer annular radius (m), ring 7: | not used | 0.000E+00 | --- | RAD_SHAPE( 7)
RO17 | - Outer annular radius (m), ring 8: | not used | 0.000E+00 | ——- | RAD_SHAPE( 8)
RO17 |  Outer annular radius (m), ring 9: | not used | 0.000E+00 ! —-— | RAD_SHAPE( 9)
RO17 | Outer annular radius (m), ring 10: | not used | 0.000E+00 | - | RAD_SHAPE (10)
RO17 |  Outer annular radius (m), ring 11: | not'used | 0.000E+00 | -— | RAD_SHAPE(11)
RO17 | ~Outer annular radius (m), ring 12: | not used | 0.000E+00 | - { RAD_SHAPE(12)
| ! f f I
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Site-Specific Parameter Summary (continued)

| |  User | | Used by RESRAD | Parameter
Memu | Parameter | Input | Dpefault | (If different from user input) | Name

I i I { f
RO17 | Fractions of annular areas within AREA: | | ] |
RO17 | Ring 1 | not used | 1.000E+00 | -— | FrRaca( 1)
R017 | Ring 2 | not used | 2.732E-01 | -— | FRACA( 2)
RO17 | Ring 3 | not used | 0.000E+00 | - | FRACA( 3)
RO17 | Ring 4 | not used | 0.000E+00 | -—- | FRACA({ 4)
‘RO17 | Ring 5 | not used | 0.000E+00 | -—- | FRACA( 5)
R017 | Ring 6 | not used | 0.000E+00 | -—- | FRACA( 6)
RO17 | Ring 7 | not used | 0.000E+00 | - | FRACA({ T)
RO17 | Ring 8 | not used | 0.000E+00 | ——= | FRACA( 8)
RO17 | Ring 9 | not used | 0.000E+00 | -—= | FRACA{ 9)
RO17 | Ring 10 | not used | 0.000E+00 | -— | FRACA(10)
RO17 | Ring 11 | not used | 0.000E+00 | - | FRaCA(11)
R017 | Ring 12 | not used | 0.000E+00 | -—- { FRACA(12)

{ ! f [ !
R018 | Fruits, vegetables and grain consumption (kg/yr) | 1.600E+02 | 1.600E+02 | - | pIET(1)
RO18 | Leafy vegetable consumption (kg/yr) | 1.400E+01 | 1.400E+01 | - [ pIET(2)
R018 | Milk consumption (L/yr) | not used | 9.200E+01 | -—- | DIET(3)
RO18 | Meat and poultry c'ohsumption (kg/yr) | not used | 6.300E+01 | - | DIET(4)
R018 | Fish consumption (kg/yr) | not used | 5.400E+00 |} - | DIET(S5)
RO18 | Other seafood consumption (kg/yr) | not used | 9.000E-01 | - | DIET(6)
RO18 | Soil ingestion rate (g/yr) | 3.650E+01 | 3.650E+01 | ——= | sorL
RO18 | Drinking water intake (L/yr) | 5.100E+02 | 5.100E+02 | ——- | pwr
RO18 | Contamination fraction of drinking water | 1.000E+00 | 1.000E+00 | ——— | Fow
R0O18 | Contamination fraction of household water | not used | 1.000E+00 | -—= | FHHW
RO18 | Contamination fraction of livestock water | not used | 1.000E+00 | —— | FLw
RO18 | Contamination fraction of irrigation water | 1.000E+00 | 1.000E+00 | - | PIRW
RO18 | Contamination fraction of aquatic food | not used | 5.000E-01 | - | FR9
RO18 | Contamination fraction of plant food {-1 |—.l | 0.376E+00 | FPLANT
R0O18 | Contamination fraction of meat | not used |-1 | -—= | FMEAT
R018 | Contamination fraction of milk | not used |-1 i —— | FMILK
oo . ! ! I |
RO19 | Livestock fodder intake for meat (kg/day) | not used | 6.800E+01 | - | LrIS
RO19 | Livestock foddexr intake for milk (kg/day) | not used | 5.500E+01 | —— | LFI6
R0O19 | Livestock water intake for meat (L/day) | not used | 5.000E+01 | —-— | Lw15
RO1S8 | Livestock water intake for milk (L/day) | not used | 1.600E+02 |} - | Lwie
RO19 | Livestock soil intake (kg/day) | not used | 5.000E-01 | -— | LsI
R019 | Mass loading for foliar deposition (g/m**3) | 1.000E-04 | 1.000E-04 | -— | MLFD
RO19 | Depth of soil mixing layer (m) | 1.500E-01 | 1.500E-01 | —- | oM
RO19 | Depth of roots (m) | 9.000E-01 | 9.000E-01 | —-- | DRrROOT
RO19 | Drinking water fraction from ground water | 1.000E+00 | 1.000E+00 | - | Fewow
R019 | Household water fraction from ground water | not used | 1.000E+00 | ——- | FewHH
R019 | Livestock water fraction from ground water | not used | 1.000E+00 | === | FewLw
RO19 | Irrigation fraction from ground water | 1.000E+00 } 1.000E+00 | ——- | FGWIR

| : l | I |
R19B | Wet weight crop yield for Non-Leafy (kg/m**2) | 7.000E-01 | 7.000E-01 | —— | yv(1)
R19B | Wet weight crop yield for Leafy (ké/m**Z) | 1.500E+00 | 1.500E+00 | - | ¥v(2)
R19B | Wet weight crop yield for Fodder (kg/m**2) | not used | 1.100E+00 | -—- | ¥v(3)
R19B | Growing Season for Non-Leafy (years) "~ | 1.700E-01 | 1.700E-01 | —-—- | TE(1)
R19B | Growing Season for Leafy (years) | 2.500E-01 | 2.500E-01 | == | TE(2)
R19B | Growing Season for Fodder (years) | not used | 8.000E-02 | -—- | TE(3)
R19B | Translocation Factor for Non-Leafy | 1.000E-01 | 1.000E-01 |} - | TIV(1)
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Site-Specific Parameter Summary (continued)

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

f f f ! f
R198 | Translocation Factor for Leafy | 1.0008+00 | 1.0005+00 | - | TIV(2)
R19B | Translocation Factor for Fodder | not used | 1.000E+00 | -—- | TIV(3)
R19B | Dry Foliar Interception Fraction for Non-Leafy | 2.500E-01 | 2.500E-01 | -—- | RDRY(1)
R19B | Dry Foliar Interception Fraction for Leafy | 2.500E-01 | 2.500E-01 | -—- | RDRY(2)
R19B | Dry Foliar Interception Fraction for Fodder | not used | 2.500E-01 | —_— | RDRY(3)
R19B | Wet Foliar Interception Fraction for Non-Leafy | 2.500E-01 | 2.500E-01 | -— | RWET (1)
R19B | Wet Foliar Interception Fraction for Leafy | 2.500E~01 | 2.500E~01 | - | RWET (2)
R19B | Wet Foliar Interception Fraction for Fodder | not used | 2.500E-01 | ——- | RWET(3)
R19B | Weathering Removal Constant for Vegetation | 2.000E+01 | 2.000E+01 | - | wiam

[ I I { !
C14 | C-12 concentration in water (g/cm**3) | not used | 2.000E-05 | -—= | cizwTr
C1l4 | C-12 concentration in contaminated soil (g/9) | not used | 3.000E-02 | -—- | c12cz
Cl4 | Fraction of vegetation carbon from soil | not used | 2.000E-02 | - | cso1L
Cl4 | Fraction of vegetation carbon from air | not used | 9.800E-01 | - | cair
ci4 | c-14 evasion layer thickness in soil (m) | not used | 3.000E-01 | - | bMc
€14 | C-14 evasion flux rate from soil (1/sec) { not used | 7.000E-07 | — | EVSN
C14 | C-12 evasion flux rate from soil (1/sec) | not used | 1.000E-10 | ——- | REVSN
Cl4 .| Fraction of grain in beef cattle feed | not used | 8.000E-01 | ——— | avre4
Cl4 | Fraction of grain in milk cow feed | not used | 2.000E-01 | —-—- | avres
Cl4 | DCF correction factor for gaseous forms of Cl4 | not used | 0.000E+00 | -— | cozr

| . ! | | |
STOR | Storage times of contaminated foodstuffs (days): | } | |
STOR | Fruits, non-leafy vegetables, and grain | 1.400E+01 | 1.400E+01 | —— | STOR_T (1)
STOR | . Leafy vegetables ' | 1.000E+00 | 1.000E+00 | —— | STOR T(2)
STOR | Milk | 1.000E+00 /| 1.000E+00 | — | STOR_T(3)
STOR | Meat and poultry | 2.000E+01 | 2.000E+01 | - | STOR_T(4)
STOR |  Fish } 7.000E+00 | 7.000E+00 | - | STOR_T(5)
STOR | Crustacea and mollusks | 7.000E+00 | 7.000E+00 | - | STOR T{(6)
STOR | Well water | 1.000E+00 | 1.000E+00 | - [ STOR T(7)
STOR | Surface water | 1.000E+00 | 1.000E+00 | -— | STOR T(8)
STOR | Livestock fodder | 4.500E+01 | 4.500E+01 | - | sTOR_T(9)

! ! I | I
R021 | Thickness of building foundation {(m) | not used - | 1.500E-01 | - | FLOOR1
R021 | Bulk density of building foundation (g/cm**3) | not used | 2.400E+00 | —— | DENSFL
RO21 | Total porosity of the cover material | not used | 4.000E-01 | -—- | TeCY
R021 | Total porosity of the building foundation | not used | 1.000E-01 | ——- | TPFL
R021 | Volumetric water content of the cover material | not used | 5.000E-02 | -— | PH20CV
RO21 | Volumetric water content of the foundation | not used | 3.000E-02 | - | PH20FL
RO21 | Diffusion coefficient for radon gas (m/sec): | | | |
R021 | in cover material | not used | 2.000E-06 | - | pIFCV
RO21 | in foundation material ] not used | 3.000E-07 | —-— | DIFFL
R021 |  in contaminated zoné soil | not used | 2.000E-06 | - | pIFCZ
RO21 | Radon vertical dimension .of ﬁixing (m) | not used | 2.000E+00 | -— | HMIX
R021 | Average building air exchange rate (1/hr) | not used | 5.000E-01 | -—= | REXG
R021 | Height of the building (room) (m) | not used | 2.500E+00 | -—— | HRM
RO21 | Building interior area factor | not used | 0.000E+00 | -— | FAI
R021 | Building depth below ground surface (m) | not used [-1.000E+00 | -—= | DMFL
RO21 | Emanating power of Rn-222 gas | not used | 2.500E-01 ] - | EMANA(1)
RO21 | Emanating power of Rn-220 gas | not used | 1.500E-01 | -— | EMANA(2)

I I ! I I
TITL | Number of graphical time points ] 32 | ——= | —-= | wepTs
TITL | Maximum number of integration points for dose | 17 | - R - | Lymax
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Site-Specific Parameter Summary (continued)

| | User | | Used by RESRAD |  Parameter
Menu | ' Parameter |  Input | Default | (1f different from user input) | Name
| ) I ] |
1 1 T 1 1
TITL | Maximum number of integration points for risk ] 257. | -— ] - | xymax
i 1 I 1

Summary of Pathway Selections

User Selection

Pathway |
f
1 -~ external gamma ] active
2 -- inhalation {w/o radon) | active
3 -- plant ingestion | active
4 -- meat ingestion | suppressed
5 -- milk ingestion | subpressed
6 ~- aquatic foods | suppressed
7 ~-= drinking water | active
8'-- 80il ingestion | active
9 -- radon ) | suppressed
Find peak pathway doses f active
1
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Contaminated Zone Dimensions

Area: 752.49 square meters ’ Th-232 3.000E+00

Thickness: 0.15 meters.

Cover Depth: 0.00 meters

Total Dose TDOSE(t), mrem/yr
2.500E+01 mrem/yr

= Fraction of Basic Dose Limit Received at

Basic Radiation Dose Limit =
Total Mixture Sum M(t)

8

File: Indian Head 3 pCi.RAD

Initial Soil Concentrations, pCi/g

t (years): 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1,000E+0

TDOSE(t): 1.182E+00 2.710E+00 5.949E+00 1.391E+01 1.738E+01 1.0AOE+0

M(t): 4.730E-02 1.084E-01 2.380E-01 5,563E-01 6.950E-01 4,1S59E-0Q
Maximum TDOSE(t): 1.748&+01 mrem/yr at t = 25.44 + 0.05 years

Time (t)

2 3.000E+02 1.000E+03
1 0.000E+00 0.000E+00
1 0.000E+00 0.000E+00

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t

Water Independent Pathways (Inhalation

= 2.544E+01 years

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. nrem/yr fract
Nuclide
Th-232 1.571E+01 0.8989 2.314E-01 0.0132 0.000E+00 0.0000 1.307E+00 0.0748 0.000E+OO 0.0000 0.000E+00 0.0000 2.282E-01 0.013
Total 1.571E+01 0.8989 2.314E-01 0.0132 0.000E+00 0.0000 1.307E+00.0.0748 0.000E+00 0.0000 0.000E+00 0.0000 2.282E-01 0.013

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 2.544E+01 years
Water Dependent Pathways

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

Nuclide

Th-232  0.000E+00 0.0000 0.000E+00 0.0000 0©.000E+00 0.0000 0.000E+00 0.0000

0.000E+00 0.0000 0.000E+00 0.0000

1.748E+01 1.000

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

*Sum of all water- independent and dependent pathways.

.0.000E+00 0.0000 0.000E+00 0.0000

1.748E+01 1.000
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Summary : Indian Head DCGIL 3 pCi/g File: Indian Head 3 pCi.RAD
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 0.000B+00 years
Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation Radon Plant Meat Milk Sdil
Radio-
Nuclide mrem/yr fract. mrem/yr. fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract

Th-232 5.775E-01 0.4884

2.402E-01 0.2032 0.000E+00 0.0000 1.912E-01 0.1617 0.000E+00 0.0000 0.000E+00 0.0000

1.735E-01 0.146

Total  5.77SE-01 0.4884 2.402E-01 0.2032 0.000E+00 0.0000 1.912E-01 0.1617 0.000E+00 0.0000 0.000E+00 0.0000 1.735E-01 0.146
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years
Water Dependent Pathways
Water Fish Radon Plant Meat "Milk All Pathways*
Radio-
Nuclide mrem/yr fract. fract. mrem/yx fract. mrem/yr fract. - mrem/yx fract. mrem/yr fract. mrem/yr fract

mrem/yr

Th-232 0.000E+00 0.0000

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 .0.000E+00 0.0000 0.G00E+00 0.0000

1.182E+00 1.000

Total  0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000 0.006E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

*Sum of all water independent and dependent pathways.

1.182E+00 1.000
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Summary : Indian Head DCGL 3 pCi/g .  File: Indian Head 3 pCi.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+00 years ’

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat Milk
Radio- v

Soil

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

mrem/yr fract

Th-232 1.901E+00 0.7015 2.403E-01 0.0887 0.000E+00 0.0000 3.857E-01 0.1423 0.000E+00 0.0000 0.000E+00 0.0000

1.831E~01 0.067

Total 1.901E+00 0.7015 2.403E-01 0.0887 0.000E+00 0.0000 3.857E-01 0.1423 0.000E+00 0.0000 0.000E+00 0.0000
"Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (1)} and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000BE400 years
Water Dependent Pathways

Water : Fish Radon Plant Meat Milk

1.831E-01 0.067

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

Th~-232 0.000E+00 0.0000 ©0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 6.0000 0.000E+00 0.0000 O0.000E+00 0.0000

2.710E+00 1.000

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.00O0E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

*Sum of all water independent and dependent. pathways.

2.710E+00 1.000
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Summary : Indian Head DCGL 3 pCi/g File: Indian Head 3 pCi.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+00 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

Th-232 4.814E+00 0.8093 2.428E-01 0.0408 0.000E+00 .0.0000 6.914E-01 0.1162 0.000E+00 0.0000 -0.000E+00 0.0000

2.006E-01 0.033

Total 4.814E+00 .0.8093 2.428E-01 0.0408 0.000E+00 0.0000 6.914E-01 0.1162 0.000E+00 0.0000 0.000E+00 0.0000
Total Dose Contributions TDOSE (i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+00 years
Water Dependent Pathways

Water Fish Radon Plant Meat Milk

2.006E-01 0.033

All Pathways*

Radio-

Nuclide mrem/yr fract. nrem/yr. fract. mrem/yr fract. qmrem/yr fract. mrem/yr fract. mrem/yr fract.

mrem/yx fract

Th-232. 0.000E+00 0.00dO 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 6.0000 ©0.000E+00 0.0000 0.000E+00 0.0000

5.949E+00 1.000

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

*Sum of all water independent and dependent pathways.

5.949E+00 1.0060
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File: Indian Head 3 pCi.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

Ground

As mrem/yr and Fraction of Total Dose At t = 1.000E+01 years

Water Independent Pathways {Inhalation excludes radon)

Inhalation

Radon Plant Meat Milk

Soil

Radio-

Nuclide mrem/yr fract.

mrem/yr fract.

mrem/yr. fract. mrem/yr fract. mrem/yr fract. nrem/yxr fract.

mrem/yr fract

Th-232 1.222E+01 0.8784

2.491E-01 0.0179

0.000E+00 0.0000 1.208E+00 0.0868 0.000E+00 0.0000 0.000E+00 0.0000

2.337E-01 0.016

Total 1.222E+01 0.8784

2.491E-01 0.0179

0.000E+00 0.0000 1.208E+00 0.0868 0.000E+00 0.0000 0.000E+00 0.0000

Total Dose Contxibutions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

Water

As mrem/yr and Fraction of Total Dose At t = 1.000E+01 years

Fish

Water Dependent Pathways

Radon Plant . Meat Milk

2.337E-01 0.0l6

All Pathways*

Radio-

. Nuclide mrem/yr £fract.

mrem/yr fract.

mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

mrem/yx fract

Th-232 0.000E+00 0.0000

0.000E+00 ©0.0000

0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0006 0.000E+00 0.0000

1.391E+01 1.000

Total 0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

*Sum of all water independent and dependent pathways.

1.391E+01 1.000
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Summary : Indian Head DCGL 3 pCi/g File: Indian, Head 3 pCi.RAD

Total Dose Contributions TDOSE{i,p,t) for Individual 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
Radio- -

Soil

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

mrem/yr fract

Th-232 1.566E+01 0.9013 .2.234E-01 0.0129 0.000E+00 0.0000 1.271E+00 0.0731 0.000E+00 0.0000 0.000E+00 0.0000

2.209E-01 0.012

Total 1.566E+01 0.9023 2.234E-01 0.0129 0.000E+00 0.0000 1.271E+00 0.0731 0.000E+00 0.0000 0.000E+00 0.0000
Total Dose Contributions TDOSE (i,p,t) for Individual Radionuclides (i) 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
Radio-

2.209E-01 0.012

All Pathways*

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yx fract.

mren/yr fract

Th-232 0.000E+00 0.0000 0.000E+00 0,0000 0.000E+00 0.0000, 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

1.738E+01 1.000

Total 0.000E+00 0.0000 0.000E+00 0.0000 C.000E+00 0.0000 0.000E+00 0.0000_ 0.000E+00 0.0000 0.000E+00 0.0000

*Sum of all water independent and dependent pathways.

1.738E+01 1.000
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Summary : Indian Head DCGL 3 pCi/g File: Indian Head 3 pCi.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

Ground

Radio-

As mrem/yr and Fraction of Total Dose At t = 1.000E+02 years
Water Independent Pathways (Inhalation excludes radon)

Inhalation Radon Plant Meat Milk

Soil

Nuclide mrem/yr fract.

mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

Th-232 9.684E+00 0.9313

mrem/yr fract

9.253E-02 0.0089 0.000E+00 0.0000 5.301E-01 0.0510 0.000E+00 0.0000 0.000E+00 0.0000

9.170E-02 0.008

Total 9.684E+00 0.9313

9.253E-02 0.0089 0.000E+00 0.0000 5.301E-01 0.0510 0.000E+00 0.0000 0.000E+00 0.0000

Total Dose Contributions TDOSE({i,p,t) for Individual Radionuclides (i) and Pathways (p)

Water

Radio-

As mrem/yr and Fraction of Total Dose At t = 1.000E+02 years
Water Dependent Pathways

Fish Radon Plant Meat . Milk

9.170E-02 0.008

All Pathways*

Nuclide mrem/yx fract.

mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

mrem/yr fract

Th-232 0.000E+00 0.0000

0.600E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

1.040E+01 1.000

Total 0.000E+00 0.0000

0.000E+00 0.0000 0.000E+00. 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

*Sum of all water independent and dependent pathways.

1.040E+01 1.000



RESRAD, Version 6.3 T Limit = 180 days 11/16/2007 09:24 Page 15
Summary : Indian Head DCGL 3 pCi/g File: Indian Head 3 pCi.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat Milk Soil
Radio-

Nuclide mrem/yr fract. mrem/yx fract. mrem/yr Ffract. mrem/yr fract. mrem/yr fract. mrem/yx fract. mrem/yr fract

“Th-232  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.000

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.000

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t = 3.000E+02 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/yxr fract. mrem/yr fract. mrem/yr fract

Th~232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.000

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.000

*Sum of all water independent and dependent pathways.
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Summary : Indian Head DCGL 3 pCi/g File: Indian Head 3 pCi.RAD
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
" As mrem/yr and Fraction of Total Dose At t = 1.000E+03 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

Th~232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.000

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 - 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0C0E+00 G.000
Total.Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i} and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+03 years
Water Dependent Pathways
Water Fish Radon Plant Meat Milk All Pathways*
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yx - fract. mrem/yr fract. mrem/yx fract. mrem/yr fract. mrem/yr fract

Th-232 0.000E+00 0.0000 0.000E+00 0.6000 0.000E+00 0.0000

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 ' 0.000E+00 0.000

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

*Sum of all water independent and dependent pathways.

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.000
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Summary : Indian Head DCGL 3 pCi/g File: Indian Head 3 pCi.RAD
Dose/Source Ratios Summed Over All Pathways
Parent and Progeny Principal Radionuclide Contributions Indicated
Parent Product Thread DSR(j,t) At Time in Years (mrem/yx) / (pCi/g)

(1) {(3) Fraction 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000B+01 1.000E+02 3.000E+02 1.000E+03
Th~232 Th-232 1.000E+00 1.662E-01 1.650E-01 1.628E-01 1.550E-01 1.327E-01 5.496E-02 0.000E+00 0.000E+00
Th-232 Ra-228+D 1.000E+00 1.985E-01 5.601E-01 1.131E+00 2.138E+00 2.452E+00 1.451E+00 0.000E+00 1.586E-31
Th~232 Th-228+D 1.000E+00 2.953E~02 1.783E-01 6.890E-0] 2.343E+400 3.207E+00 1.960E+00 0.000E+0Q 2.389E-34
Th-232 YDSR(3) 3.942E-01 9.0358-01 1.983E+00 4.636E+00 5.792E+00 3.466E+00 0.000E+00 1.589E-31
The DSR includes contributions from associated (half-life < 180 days) daughters.

Single Radionuclide Soil Guidelines G{i,t) in pCi/g
Basic Radiation Dose Limit = 2.500E+01 mrem/yr
Nuclide
(1) t= 0.000E+00 1.000E+00  3.000E+00 1.000E+01 3.000E+01 - . 1.000E+02 3.000E+02 1.000E+03
Th-232 6.343E+01 2.767E+01  1.261E+01  5.393E+00 4.316E+00 *1.097E+05 *1.097E+05

7.212E+00

*At specific activity limit

Summed Dose/Source Ratios DSR({i,t) in (mrem/yr)/ (pCi/g)

and Single Radionuclide Soil Guidelines G(i,t) in pCi/g

at tmin =

- and at tmax =

time of minimum single radionuclide s0il guideline

time of maximum total dose = 25.44 % 0.05 years

Nuclide Initial tmin

(1} (pCi/qg) {years) (pCi/g)

DSR{i, tmin) G(i,tmin) DSR (i, tmax) G(i,tmax)

(pCi/g)

Th-232 3.000E+00 25.44 + 0.05

5.826E+00. 4.291E+00 5.826E+00 4.291E+00
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Individual Nuclide Dose Summed Over All Pathways

Parent Nuclide and Branch Fraction Indicated

11/16/2007 09:24 Page 18
File: Indian Head 3 pCi.RAD

Nuclide Parent  THF(i) DOSE (j,t), mrem/yr

(3} (i) t= 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
Th-232 Th-232 1.000E+00 4.985E-01 4.951E-01 4.884E~01 4.650E-01 3.982$-01 1.649E-Q1 0.000E+00 0.000E+00
Ra-228 Th-232 1.000E+00 5.954E-01 1.680E+00 3.394E+00 6.413E+00 7.356E+00 4.353E+00 0.000E+00 0.000E+00
Th-228 Th-=232 1,000E+00 8.859E-02 5.350E~01 2.067E+00 7.029E+00 9.622E+00 5.881E+00 0.000E+00 0.000E+00
THF (i) is the thread fraction of the parent nuclide.

Individual Nuclide Soil Concentration
Parent Nuclide and Branch Fraction Indicated

Nuclide Parent  THF(i) S(j,t), pCi/g

(i) (i) t= 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1;000E+03
Th-232 Th~232 1.000E+00 3.000E+00 3.000E+00 3.000E+00 2.999E+00 2.997E+00 2.989E+00 2.967E+00 2.891E+00
Ra-228 fh—232 1.000E+00 0.000E+00 3.355E-01 8.709E-01 1;857E+00 2.349E+00 2.368E+00 2.350E+00 2.280E+00
Th-228 Th-232 1.000E+00 0.000E+00 5.534E-02 3.612E-01 1.527E+00 2.332E+00 2.368E+00 2.350E+00 2.290E¥00

THF(i) is the thread fraction of the parent nuclide.

RESCALC.EXE execution time

= 1.10 seconds
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Summary : Indian Head DCGL 4 pCi/g
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File: Indian Head 4 pCi.RAD

Dose Conversion Factor (and Related) Parameter Summary

File: FGR 13 MORBIDITY

A | Current | Base | Parameter

Menu | Parameter | value | case* | Name

} f } f
B-1 | Dose conversion factors for inhalation, mrem/pCi: | | |
B-1 | Ra-228+D | 5.078E-03 | 4.770E-03 | DCF2( 1)
B-1 | Th-228+D | 3.454E-01 | 3.420E-01 | DCF2( 2)
B-1 | Th-232 | 1.640E+00 | 1.640E+00 | DCF2{ 3)

I ! ] ‘i
D-1 | Dose conversion factors for ingestion, mrem/pCi: | ] |
D-1 | Ra-228+D | 1.442E-03 | 1.440E-03 | pCF3( 1)
D-1 | Th-228+D | 8.086E-04 | 3.960E-04 | DCF3{ 2)
D-1 | Th-232 | 2.730E-03 | 2.730E-03 | DCF3( 3)

I ! ! |
D-34 | Food transfer factors: | | |
D-34 | Ra-228+D , plant/soil concentration fatio, dimensionless | 4.000E-02 | 4.000E~02 | RTF{ 1,1)
D-34 | Ra-228+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 1.000E-03 | 1.000E-03 | RTF( 1,2)
D-34 | Ra-228+D , milk/livestock-intake ratio, (pCi/L) / (pCi/d) | 1.000E-03 | 1.000E-03 | RTF( 1,3)
p-34 | ' 1 | N
D-34 | Th-228+D ', plant/soil concentration ratio, dimensionless | 1.000E-03 | 1.000E-03 | RTF(. 2,1)
D~34 | Th-228+D , beef/livestock-intake ratio, (pCi/kg)/{pCi/d) | 1.000E-04 | 1.000E-04 | RTF{ 2,2)
D-34. | Th-228+D , milk/livestock~intake ratio, (pCi/L)/(pCi/d) | 5.000E-06 | 5.000E-06 | RTF( 2,3)
D-34 | ‘ [ | !
D-34 | Th-232 + plant/soil concentration ratio, dimensionless | 1.000E-03 | 1.000E-03 | RTF( 3,1)
D~34 | Th-232 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) ] 1.000E-04 | 1.000E-04 | RTF( 3,2)
D-34 | Th-232 , milk/livestock-intake ratio, (pCi/L) / {pci/d) | 5.000E-06 | 5.000E~06 | RTF( 3,3)

| . } ] I
D-5 | Bicaccumulation factors, fresh water, L/kg: | | |
D-5 | Ra-2284D , fish | 5.000E+01 | 5.000E+01 | BIOFAC( 1,1)
D-5 | Ra-228+D , crustacea and mollusks | 2.500E+02 | 2.500E+02 | BIOFAC( 1,2)
D=5 | J I I
D-5 | Th-228+D , fish | 1.000E+02 | 1.000E+02 | BIOFAC( 2,1)
D-5 | Th-228+D , crustacea and mollusks | 5.000E+02 | 5.000E+02 | BIOFAC{ 2,2)
-5 | I ! l
D-5 | Th-232 , fish ) | 1.000E+02 | 1.000E+02 | BIOFAC( 3,1)
D-5 | Th-232 , crustacea and mollusks | 5.000E+02 | 5.000E+02 | BIOFAC( 3,2)

] 1 1 1

*Base Case means

Default.Lib w/o Associate Nuclide contributions.
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| | User | i Used by RESRAD | Parameter
Menu | Parameter | Inmput | Default | (If different from user input) | Name

i . | : : :
RO1l | Area of contaminated zone (m**2) | 7.5258402 | 1.000E+04 | —— | area
R011 | Thickness of contaminated zone (m) | 1.500E-01 | 2.000E+00 | - | THICKO
RO11l | Length parallel to aquifer flow (m) | 1.000E+02 | 1.000E+02 | - | LczpaQ
RO11 | Basic radiation dose limit (mrem/yr) | 2.500E+01 | 3.000E+01 | - | BRDL
RO11 | Time since placement of material (yr) | 0.000E+00 | 0.000E+00 | —— | Tz
RO11 | Times for calculations (yr) | 1.000E+00 | 1.000E+00 | -— | T( 2)
RO1l | Times for calculations (yr) | 3.000E+00 | 3.000E+00 | = | o 3)
RO11 | Times for calculations (yr) | ¥.000E+01 | 1.000E+01 | - | (¢ 4)
RO11 | Times for calculations (yr) | 3.000E+01 | 3.000E+01 | ——— ] TC %)
RO11 | Times for calculations (yr) | 1.000E+02 | 1.000E+02 | ——— | T('6)
RO11 | Times for calculations (yr) | 3.000E+02 | 3.000E+02 | -— [ o¢n
RO11 | Times for calculations (yr) | 1.000E+03 | 1.000E+03 | ——— | T( 8)
RO11 | Times for calculations (yr) | not used | 0.000E+00 | -—= | ¢ 9
R011 | Times for calculations (yr) | not used | 0.000E+00 | -—- | T(10)

I [ I | I
RO12 | Initial principal radionuclide (pCi/g): Th-232 | 4.000E+00 | 0.000E+00 | ~—- | s1( 3
R012 | Concentration in groundwater (pCi/L): Th~232 | not used | 0.000E+00 | —— | wi(¢ 3)

I ! I ! |
R013 | Cover depth (m) | 0.000E+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 | = © ) vev
RO13 | Density of contaminated zone (g/cm**3) | 1.500E+00 | 1.500E+00 | == | pENScCz
R013 | Contaminated zone erosion rate (m/yr) | 1.000E-03 | 1.000E-03 | -—— | vcz
RO13 | Contaminated zone total porosity | 4.000E-01 | 4.000E-01 | - | TPCZ
RO13 | Contaminated zone field capacity | 2.000E~01 | 2.000E-01 | - | Fccz
RO13 | Contaminated zone hydraulic conductivity (m/yr) | 1.000E+01 | 1.000E+01 | ——= | Hcez
RO13 | Contaminated zone b parameter | 5.300E+00 | 5.300E+00 | - | BCZ
RO13 | Average annual wind speed (m/sec) | 2.000E+00 | 2.000E+00 | - | winp
RO13 | Humidity in air (g/m**3) | not used | 8.000E+00 | ——= | HOMID
RO13 | Evapotranspiration coefficient ] 5.000E-01 | 5.000E-01 | - | EVAPTR
RO13 | Precipitation (m/yr) | 1.000E+00 | 1.000E+00 | -— | PRECIP
RO13 | Irrigation (m/yr) | 2.000E-01 | 2.000E-0L |} --= | RI
RO13 | Irrigation mode | overhead | overhead | - | IpITCH
RO13 | Runoff coefficient | 2.000E-01 | 2.000E-0L1 | -—- | RUNOFF
RO13 | Watershed axea for nearby stream or pond (m**2) | 1.000E+06 | 1.000E+06 | ——= | WAREA
R0O13 | Accuracy for water/soil computations ] 1.0008-03 | 1.000E-03 | -— | EPS

| ! [ ! !
R014 | Density of saturated zone (g/cm**3) | 1.500E+00 | 1.500E+00 | - | DENSAQ
RO14 | Saturated zone total porosity | 4.000E-01 | 4.000E-01 | ——— | TPSZ
R014 | Saturated zone effective porosity | 2.000E-01 | 2.000E-01 | - | EPSZ
RO14 | Saturated zone field capacity | 2.000E-01 |} 2.000E-01 | - | FCsz
RO14 | Saturated zonme hydraulic conductivity (m/yr) | 1.000E+02 | 1.000E+02 | == | HCsz
RO14 | Saturated zone hydraulic gradient ’ | 2.000E-02 | 2.000E-02 | - | HeGwT
R014 | Saturated zone b parameter | 5.300E+00 | 5.300E+00 | - | BSz
R014 | Water table drop rate (m/yr) | 1.000E-03 | 1.000E-03 | —— | vwr
RO14 | Well pump intake depth (m below water table) | 1.000E+01 | 1.000E+01 } -—= | DWIBWT
RO14 | Model: Nondispersion (ND) or Mass-Balance (MB) | ND | ND | ——— '| MODEL
RO14 | Well pumping rate (m**3/yr) | 2.500E+02 | 2.500E+02 | -— | uw

I ! f i |
RO15 | | 1 i1 | - | ws

Number of unsaturated zone strata
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| | Uuser | | Used by RESRAD | Parameter
Menu | Parameter | Input | Default | (If differxent from user input) | Name

f } I f f
R015 | Unsat. zone 1, thickness (m) | 4.000E+00 | 4.000E+00 |} - | 5H(1)
RO15 | Unsat. zone 1, soil density (g/cm**3) | 1.500E+00 | 1.500E+00 | - | DENSUZ (1)
RO15 | Unsat. zone 1, total porosity | 4.000E-01 | 4.000E-01 | -—- | TPUZ(1)
RO15 | Umsat. zone 1, effective porosity | 2.000E-01 | 2.000E-01 | -— | EPUZ(1)
RO15 | Unsat. zone 1, field capacity | 2.000E-01 | 2.000E-01 | - | FCUz (1)
RO15 | Unsat. zone 1, soil-specific b parameter | 5.300E+00 | 5.300E+00 | —— | BUZ (1)
RO15 | Unsat. zone 1, hydraulic conductivity (m/yr) | 1.000E+01 | 1.000E+01 | - | HCuZ (1)

I I I I I
RO16 | Distribution coefficients for Th-232 | | | |
R016 | Contaminated zone (cm**3/g) | 6.000E+04 | 6.000E+04 | - | pcrucc( 3)
R016 | Unsaturated zone 1 (cm**3/g) | 6.000E+04 | 6.000E+04 | ——- | bcnucu( 3,1)
RO16 | Saturated zone (cm**3/g) | 6.000E4+04 | 6.000E+04 | -—= | pcnucs( 3)
RO16 | Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 3.704E-05 | ALEACH({ 3)
R0O16 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | SOLUBK( 3)

[ I I ! I
RO16 | Distribution coefficients for daughter Ra-228 ] | | |
RO16 | Contaminated zone (cm**3/g)’ | 7.000E+01 | 7.000E+01 | —— | benuce( 1)
RO16 | Unsaturated zone 1 (em**3/g) | 7.000E+01 | 7.000E+01 | —-— | pcnucu( 1,1)
RO16 | = Saturated zone (cm**3/g) | 7.000E+01 | 7.000E+01 | ——— | pcwucs( 1)
RO16 | Leach rate (/yx) | 0.000E+00 | 0.000E+00 | 3.165E-02 | ALEACH( 1)
RO16 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | SOLUBK( 1)

o | I I I

RO16 | Distribution coefficients for daughter Th-228 | ] | |
RO16 | Contaminated zone (cm**3/g) | 6.0008+04 | 6.000E-+04 | - | pewucc( 2)
RO16 | Unsaturated zone 1 (cm**3/g) | 6.000E+04 | 6.000E+04 | - | pcNocu( 2,1}
RO16 | Saturated zone {cm**3/g) | 6.000E+04 | 6.000E+04 | - |. DCNUCS ( 2)
RO16 | Leach rate (/yx) | 0.000E+00 | 0.000E+00 | 3.704E-05 | ALEACH( 2)
RO16 | Solubility constant | 0.000E+00" | 0.000E+00 | not used | sSOLUBK( 2)

I | i | | '
RO17 | Inhalation rate (m**3/yr) | 8.400E+03 | 8.400E+03 | —— | INHALR
RO17 | Mass loading for inhalation (g/m**3) | 1.000E~04 | 1.000E~04 | -—= | MLINH
RO17 | Exposure duration | 3.000E+01 | 3.000E+01 | - | ED
RO17 | Shielding factor, inhalation | 4.000E-01 | 4.000E-01 | —— | sHF3
RO17 | Shielding factor, external gamma | 7.000E~01 | 7.000E-01 | - | sHF1
RO17 | Fraction of time spent indoors | 5.000E~01 | 5.000E-01 | —— | FIND
RO17 | Fraction of time spent outdoors (on site) | 2.500E~01 | 2.500E-01 | ——- | FoTD
RO17 | Shape factor flag, external gamma | 1.000E+00 | 1.000E+00 | >0 shows circular AREA. | Fs
RO17.| Radii of shape factor array (used if FS = ~-1}): | | | |
RO17 | Outer annular radius (m), ring 1: | not used | 5.000E+01 | —— | RAD_SHAPE( 1)
RO17 | Outer annular radius {(m), ring 2: | not used | 7.071E+01 | ——— | RAD_SHAPE( 2)
RO17 ] Outer annular radius (m), ring 3: | not used | 0.000E+00 | — | RAD_SHAPE( 3)
RO17 | ~Outer annular radius (m), ring 4: | not used | 0.000E+00 | —— | RAD_SHAPE( 4)
RO17 | Outer annular radius (m), ring 5: | not used | 0.000E+00 | - | RAD_SHRPE( 5)
R017 | Outer annular radius (m), ring 6 | not used | 0.000E+00 | -—- | RAD_SHAPE( 6)
RO17 | Outer annular radius (m)}, ring 7: | not used | 0.000E+00 | -—= | RAD_SHAPE( 7)
RO17 | Outer annular radius (m), ring 8: | not used | 0.000E+00 | ——= { RAD_SHAPE( 8)
RO17 | Outer annular radius (m), ring 9: | not used | 0.000E+00 | - | RAD_SHAPE( 9)
R0O17 | Outer annular radius (m), ring 10: | not used | 0.000E+00 | —— | RAD_SHAPE(10)
R017 | Outer annular radius (m), ring 11: | not used | 0.000E+00 | -—- | RAD_SHAPE(11)
RO17 | Outer annular radius (m), ring 12: | not used | 0.000E+00 | —— | RAD_SHAPE(12)

I | | I !
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Site-Specific Parameter Summary (continued)

Used by RESRAD

] |  User | | | Parameter
Menu | Parameter | Input ~ | Default | (If different from user input) | Name

; ] ! f ;
RO17 | Fractions of annular areas within AREA: | | | |
R017 | Ring 1 | not used | 1.000E+00 | == | FRACA( 1)
RO17 | Ring 2 | not used | 2.732E-01 | - | FRACA( 2)
RO17 | Ring 3 | not used | 0.000E+00 | - | FRACA( 3)
RO17 | Ring 4 | not used | 0.000E+00 | - | FRACA{ 4)
R017 | Ring 5 | not used | 0.000E+00 | — | FRACA( 5)
RO17 | Ring 6 | not used | 0.000E+00 | -—- | FRACA( 6)
R017 | Ring 7 | not used | 0.000E+00 | - | FRACA( T)
RO17 | Ring 8 | not used | 0.000E+00 | - | FRACA{ 8)
RO17 | Ring 9 | not used | 0.000E+00 | -—= | FRACA( 9)
R0O17 | Ring 10 | not used | 0.000E+00 | — | FRACA(10)
RO17 | Ring 11 | not used | 0.000E+00 | - | FRACA(11)
RO17 | Ring 12 | not used | 0.000E+00 | ~— | FRACA{12)

| . ! | ! |
RO18 | Fruits, vegetables and grain consumption (kg/yr) | 1.600E+02 | 1.600E+02 | -— | DIET(1)
RO18 | Leafy vegetable consumption (kg/yr) | 1.400E+01 | 1.400E+01 | —— | DIET(2)

. RO18 | Milk consumption (L/yr) | not-used | 9.2008+01 | ——- { DIET(3)
R018 | Meat and poultry consumption (kg/yr) | not used |.6.300E+01 | ~—— | DIET(4)
R018 | Fish consumption (ka/yr) ) | not used | 5.400E+00 | -—- | DIET(S5)
RO18 | Other seafood consumption (kg/yr) | not used | 9.000E-01 | -— | DIET(6)
RO18 | Soil ingest-:ion rate {(g/yr) \, . | 3.650E401 | 3.650E+01 | —— | soIin
RO18 | Drinking water intake (L/yr) | 5.100E+02 | 5.100E+02 | -— | owr
R018 | Contamination fraction of drinking water | 1.000E+00 | 1.000E+00 | -— | ¥ow
R018 | Contamination fraction of household water | not used | 1.000E+00 | - | FHHW
R018 | Contamination fraection of livestock water | not used | 1.000E+00 |~ ——- | FLW
R018 | Contamination fraction of irrigation water | 1.000E+00 | 1.000E+00 f — | FIRW
R018 | Contamination fraction of aquatic food | not used | 5.000E-01 | — | FR9
RO18 | Contamination fraction of plant food -1 [-1 . | 0.376E+00 | FPLANT
RO18 | Contamination fraction of meat | not used |-1 | ——— | FMEAT
R0O18 | Contamination fraction of milk ‘ | not used |-1 | - | FMILK

{ | | o I
R019 | Livestock fodder intake for meat (kg/day) | not used | 6.800E+01 | - | LFIS
RO19 | Livestock fodder intake for milk (kg/day) | not used | 5.500E+01 | —— | vFI6
RO19 | Livestock water intake for meat (L/day) | not used | 5.000E+01 | ——- | LW15
R019 | Livestock water intake for milk (L/day) | not used | 1.600E+02 | - | Lwie
RO19 | Livestock soil intake (kg/day) | not used | 5.000E-01 | - | LsI
RO19 | Mass loading for foliar deposition (g/m**3) | 1.000E-04 | 1.000E-04 | —-— | MLFD
RO19 | Depth of soil mixing layer (m) | 1.500E-01 | 1.500E-01 | —— | M
R019 | Depth of roots (m) ) | 9.000E-01 | 9.000E-01 | - | DROOT
RO19 | Drinking water fraction from ground water | 1.000E+00 | 1.000E+00 | —-—- | FGWDW
RO19 | Household water fraction from ground water | not used | 1.000E+00 | == | FGWHH
RO19 | Livestock water fraction from ground water | not used | 1.000E+00 | == | FGWLW
RO19 | Irrigation fraction from ground watex | 1.000E+00 | 1.000E+00 | == | PGWIR
[ | I ! |

R19B | Wet weight crop yield for Non-Leafy (kg/m**2) | 7.000E-01 | 7.000E-01 | = | Yv(1)
R19B | Wet weight crop yield for Leafy (kg/m**2) | 1.500E+00 | 1.500E+00 | —— | yv(2)
R19B | Wet weight crop yield for Fodder (kg/m**2) | not used | 1.100E+00 | -—= | Yv(3)
R19B | Growing Season for Non-Leafy (years) | 1.700E-01 | 1.700E-01 | -—- | TE(1)
R19B | Growing Season for Leafy (years) | 2.500E-01 | 2.500E-01 | -—= | TE(2)
R19B | Growing Season for Fodder (years) | not used | 8.000E-02 | - | TE(3)
R19B | | —— | TIV(1)

Translocation Factor for Non-Leafy | 1.000E-01 | 1.000E-01
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Site-Specific Parameter Summary (continued)

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

; I f f f
R19B | Translocation Factor for Leafy { 1.000E+00 | 1.000E+00 | ——= | TIV(2)
R19B | Translocation Factor for Fodder | not used | 1.000E+00 | -— [ TIV(3)
R19B | Dry Foliar Interception Fraction for Non-Leafy | 2.500E-01 | 2.500E-01 | — | RDRY{1)
R19B | Dry Foliar Interception Fraction for Leafy | 2.500E~01 | 2.500E-01 | - | RDRY(2)
R19B | Dry Foliar Interception Fraction for Fodder | not used | 2.500E-01 | - | RDRY(3)
R19B | Wet Foliar Interceptio.n Fraction for Non-Leafy | 2.500E-01 | 2.500E-01 | —— | RWET (1)
R19B | Wet Foliar Interception Fraction for Leafy | 2.500E-01 | 2.500E-01 | —-—- | RWET(2)
R19B | Wet Foliar Interception Fraction for Fodder | not used | 2.500E-01 | - | RWET (3)
R19B | Weathering Removal Constant for Vegetation | 2.000E+01 | 2.000E+01 | -—- | woam

l | I l | I
€14 | C-12 concentration in water (g/cm**3) | not used | 2.000E-05 | -— | ci2wTr
Cl4 | C-12 concentration in contaminated soil (g/g) | not used | 3.000E-02 | —— | cizcz
Cl4 | Fraction of vegetation carbon from soil | not used | 2.000E-02 | - | csoiL
Cl4 | Fraction of vegetation carbon from air | not used | 9.BOOE~01 | -— | cair
Cla | C-14 evasion layer thickness in soil (m) | not used | 3.000E-01 | -— | bMC
C14 | C-14 evasion flux rate from soil (1/sec) | not used | 7.000E-07 | -— | EvsN
Cl4 | C-12 evasion flux rate from soil (1/sec) | not used | 1.000E-10 | -— | REVSN
Cl4 | Fraction of grain in beef cattle feed | not used | 8.000E-01 | - | AVFG4
Cl4 | Fraction of grain in milk cow feed | not used | 2.000E-01 | -— | avres
Cl4 | DCF correction factor for gaseous forms of C14 | mot used | 0.000E+00 | - | cozr

I I ! I -
STOR | Storage times of contaminated foodstuffs (days): | | | |
STOR |  Fruits, non-leafy vegetables, and grain | 1.400E+01 | 1.400E+01 | ——— | STOR_T(1)
STOR | Leafy vegetables | 1.000E+00 | 1.000E+00 | - " | sTorR_T(2)
STOR | Milk { 1.000E+00 | 1.000E+00 | -— | sTOR_T(3)
STOR | Meat and poultry | 2.000E+01 | 2.000E+01 | —- | STOR_T(4)
STOR | Fish | 7.000E+00 | 7.000E+00 | - | STOR_T(5)
STOR | Crustacea and mollusks | 7.000E+00 | 7.000E+00 | ——— | sTOR T(6)
STOR |  Well water } 1.000E+00 | 1.000E+00 | - | STOR_T(7)
STOR |  Surface water | 1.000E+00 | 1.000E+00 | -— | STOR_T(8)
STOR | Livestock fodder | 4.500E+01 | 4.500E+01 | ——- | sTOR_T(9)

[ ! ! J f
RO21 | Thickness of building foundation (m) | not used | 1.500E-01 | - | FLOOR1
RO21 | Bulk density of building foundation {g/cm**3) | not used | 2.400E+00 | -— | DEWSFL
R0O21 | Total porosity of the cover material | not used | 4.000E-01 | - | TPCV
R021 | Total porosity of the building foundation | not used | 1.000E-01 | - | TPFL
RO21 | Volumetric water content of the cover material | not used | 5.000E-02 | -— | pr2ocv
RO21 | Volumetric-water content of the foundation | not used | 3.000E-02 | - | PH20FL
RO21 | Diffusion coefficient for radon gas (m/sec):. | | | | A
R021 |  in cover material | not used | 2.000E-06 | -—- | orFcv
R021 |  in foundation material | not used | 3.0008-07 | -—- | DIFFL
R021 |  in contaminated zone soil | not used | 2.000E-06 | - | pIFcz
RO2L | Radon vertical dimension of mixing (m) | not used | 2.000E+00 | - | HMIX
RO21 | Average building air exchange rate (1/hr) | not used | 5.000E-01 } —— | REXG
R021 | Height of the building (room) (m) | not used | 2.500E+00 | —_— | HRM
R021 | Building interior area factor | not used | 0.000E+00 | -—= | FAI
R021 | Building depth below ground surface (m) | not used |-1.000E+00 ] —— | DMFL
R021 | Emanating power of Rn-222 gas | not used | 2.500E-01 | - | EMANA(1)
RO21 | Emanating power of Rn-220 gas | not used | 1.500E-01 | - | EMANA(2)

! f ! ! f
TITL | Number of graphical time points | 32 | - | - | neTS
‘TITL | Maximum number of integration points for dose ] 17 | -—- | -—- | LYmMax
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KYMAX

| User ] | Used by RESRAD | Parameter
Menu |- Parameter | Input | Default | (If different from user input) . | Name
] ] ] i [l
L T 1 1 1
TITL | Maximum number of integration points for risk ] 257 | - | -—- i
1 I I 1

Summary of Pathway Selections

WO N U s W N
|
1

Find

Pathway | User Selection
}
external gamma | active
inhalation (w/o radon) | active
plant ingestion | active
meat ingestion | suppressed
milk ingestion |  suppressed
: aquatic foods | suppressed
drinking water | active
soil ingestion | active
radon | suppressed
peak pathway doses ] active
t
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Contaminated Zone Dimensions

Area:
Thickness:

752.49 square meters
0.15 metexs

Cover Depth: 0.00 meters

days 11/16/2007 09:27 Page

Initial Soil Concentrations, pCi/g

8
File: Indian Head 4 pCi.RAD

Th-232 4.000E+00

Total Dose TDOSE(t), mrem/yr

Basic Radiation Dose Limit =

Total Mixture Sum M{t) =

2.500E+01 mrem/yr

Fraction of Basic Dose Limit Received at Time (t)

t (years): 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
TDOSE(t): 1.577E400 3.614E+00 7.932E+00 1.854E+01 2.317E+01 1.386E+01 0.000E+00 0.000E+00
M(t): 6.306E-02 1.446E-01 3.173E-01 7.4178-01 9.267E-01 5.546E-01 0.000E+00 0.000E+00

Maximum TDOSE(t): 2.330E+01 mrem/yr

Total Dose Contributions TDOSE (i, p,

at t =

25.44 + 0.05 years

t} for Individual Radionuclides (i) and Pathways (p}

As mrem/yr and Fraction of Total Dose At t = 2.544E+01 years

Water Independent Pathways (Inhalation excludes radon}

Radon

Ground Inhalation 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
Nuclide
. Th-232 2.095E+01 0.8989 3.086E-01 0,0132 0.000E+00 0.0000 '1.743E+00 0.0748 0.000E+00 0.0000 0.000E+00 0.0000 3.043E-01 0.013
Total  2.095E+01 0.8989 3.086E-01 0.0132 0.000E+00 0.0000 - 1.743E+00 0.0748 0.000E+00 0.0000 0.000E+00 0.0000 3.043E-01 0.013
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At ¢ 2.544E4+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. ,m;em/yr fract. mrem/yr fract
Nuclide

Th-232 0.000E+00 0.0000 0.0dOE+00 0.0000 0.000E+00 0.0000

0.000E+G0 0.0000

0.000E+00 0.0000 0.000E+00 0.0000

2.330E+01 1.000

Total

0.000E+00 0.0000 0.000E+00 0.0000

0.000E+00 0.0000 0.000E+00 0.0000

*Sum of all water independent and dependent pathways.

0.000E+00 0.0000 0.C00E+00 0.0000

2.330E+01 1.000
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Summary : Indian Head DCGL 4 pCi/g File: Indian Head 4 pCi.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

Ground

As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years
Water Independent Pathways {Inhalation excludes radon)

Inhalation Radon Plant Meat Milk

Soil

Radio-

Nuclide nmrem/yr fract.

mrem/yr fract. —mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

mrem/yr fract

Th-232 7.7008~-01 0.4884

3.203E-01 0.2032 0.000E+00 0.0000 2.549E-01 0.1617 0.000E+00 0.0000 0.000E+00 0.0000

2.314E-~01 0.146

Total 7.700E-01 0.4884

3.203E-01 0.2032 0.000E+00 0.0000 2.549E-01 0.1617 0.000E+00 0.0000 0.000E+00 0.0000

Total Dose Contxibutions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

Water

As mrem/yr and Fraction of Total Dose At t.= 0.000E+00 years
Water Dependent Pathways

Fish Radon Plant i Meat Milk

2.314E-01 0.146

All Pathways*

Radio—~

Nuclide mrem/yx fract.

nrem/yr fract. mrem/yxr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

mrem/yr fract

Th-232 0.000E+00 0.0000

7

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.00CE+00 0.0000

1.577E+00 1.000

Total 0.000E+00 0.0000

0.0C0E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

*Sum of all water independent and dependent pathways.

1.577E+00 1.000
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Summary : Indian Head DCGL 4 pCi/g File: Indian Head 4 pCi.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+00 years

Water Independent Pathways {Inhalation excludes radon)

" Ground Inhalation Radon Plant Meat Milk
Radio— -

Soil

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

mrem/yr fract

Th-232 2.535E+00 0.7015 3.20SE-01 0.0887 O0.000E+00 0.0000 5.142E-01 0.1423 0.000E+00 0.0000 0.000E+00 0.0000

2.442E-01 0.067

Total 2.535E+00 0.7015 3.205E-01 0.0887 0.000E+00 0.0000 5,.142E~01 0.1423 0.000E+00 0.0000 0.000E+00 0.0000
Total Dose Contributions TDOSE(i,p,t)} for Individual Radionuclides (i) and Pathways (p)’
’ As mrem/yr and Fraction of Total Dose-At t = 1.000E+00 years
Water Dependént Pathways

Water Fish Radon Plant Meat Milk

2.442E-01 0.067

All Pathways*

Radio-

Nuclide mrem/yr fract. mrem/yxr fract. mrem/yxr fract. mrem/yr fract. mrem/yr fract. mrem/yxr fract.

mrem/yr fract

Th-232 0.000E+00° 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000

3.614E+00 1.000

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000  0.C00E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

*Sum of all water independent and dependent pathways.

3.614E+00. 1.000
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Summary : Indian Head DCGL 4 pCi/g . File: Indian Head 4 pCi.RAD

Total Dose Contributions TDOSE (i,p,t) for Individual Radionuclides (1) and Pathways (p)
’ As mrem/yr and Fraction of Total Dose At t = 3.000E+00 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat Milk
Radio-

Soil

Nuclide mrem/yr fract. nrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

mrem/yr fract

Th-232 6.419E+00 0.8093 3.237E-01 0.0408 0.000E+00 0.0000 9.219E-01 0.1162 0.000E+00 0.0000 0.000E+00 0.0000

2.674E-01 0.033

Total 6.419E+00 0.8093 3.237E-01 0.0408 0.000E+00 0.0000 9.219E-01 0.1162 0.000E+00 6.0000 0.000E+00 0.0000
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+00 years
" Water Dependent Pathways

Water Fish Radon Plant Meat . Milk
Radio-

2.674E-01 0.033

All Pathways*

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract,

mrem/yr fract

Th~232 ° 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

7.932E+00 1.000

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0006 0.000E+00 0.0000 0.000E+00 0.0000

*Sum of all water independent and dependent pathways.

7.932E+00 1.000
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Summary- : Indian Head DCGL 4 pCi/g File: Indian Head 4 pCi.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+01 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat Milk
Radio-

Soil

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mren/yr fract. mrem/yr fract.

mrem/yr fract

Th-232 1.629E+01 0.8784 3.321E-01 0.0179 0.000E+00 0.0000 1.610E+00 0.0868 0.000E+00 0.0000 0.000E+00 0.0000

3.116E-01 0.016

Total 1.629E+01 0.8784 3.321E-01 0.0179 0.000E+00 0.0000 1.610E+00 0.0868 0.000E+00 0.0000 0.000E+00 0.0000
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+01 years
Water Dependent Pathways

Water Fish Radon Plant Meat Milk
Radio-

3.116E-01 0.016

All Pathways*

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. nrem/yr fract. mrem/yr fract. mrem/yr fract.

mrem/yr fract

Th-232  0.0008+00 0.0000 0.0C0E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

1.854E+01 1.000

Total 0.000E+00 0.0000 ©0.000E+00 0.0000 0.000E+00.0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

*Sum of all water independent and dependent pathways.

1.854E+01 1.000
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Summary : Indian Head DCGL 4 pCi/g File: Indian Head 4 PCi.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+01 years

Water Independent Pathways (Inbalation 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

Th-232 2.088E+01 0.9013 2.979E-01 0.0129 0.000E+00 0.0000 1.694E+00 0.0731 0.000E+00 0.0000 0.000E+00 0.0000 2.945E-01 0.012

Total 2.088E+01 0.9013 2.979E-01 0.0129 0.000E+00 0.0000 1.694E+00 0.0731 0.000E+00 0.0000 0.000E+00 0.0000 2.945E-01 0.012
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathwgys {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 fraect. mrem/yr fract. mrem/yr fract. nrem/yr fract. mrem/yr fract

Th~-232  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.317E+01 1,000

Total 0.000E+00 0,0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 6.0000 2.317E+01 1.000

*Sum of all water independent and dependent pathways.
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Summary : Indian Head DCGL 4 pCi/qg File: Indian Head 4 PpCi.RAD

Total Dose Contributions TDOSE (i,p, t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+02 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat Milk
Radio-

Soil

Nuclide mrem/yr fract. mrem/yxr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yx fract.

mrem/yr fract

Th-232 1.291E+01 0.9313 1.234E-01 0.0089 0.000E+00 0.0000 7.069E-01 0.0510 0.000E+00 0.0000 0.000E+00 0.0000

1.223E-01 0.008

Total 1.291E+01 0.9313 1.234E-01 0.0089 0.000E+00 0.0000 7.069E-01-0.0510 0.000E+00 0.0000 0.0008+00 0.0000
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+02 years
Water Dependent Pathways

Water Fish Radon Plant Meat : Milk
Radio~

1.223E~01 0.008

All Pathways*

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

mrem/yr fract

Th-232  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

1.3868401 1.000

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.C00E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

*Sum of all water independent and dependent pathways.

1.386E+01 1.000
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Summarxy : Indian Head DCGL 4 pCi/g File: Indian Head 4 pCi.RAD

Total Dose Contributions TDOSE (i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant
Radio-

Meat Milk

Soil

Nuclide mrem/yr fract. mrem/yr fract. mrem/yxr fract. mrem/yr fract.

mrem/yr fract. mrem/yr fract.

mrem/yr fract

© Th-232  0.000E+00 0.0000 .0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

0.000E+00 0.0000 0.000E+00 0.0000

0.000E+00 0.000

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Total Dose Contributions TDOSE{i,p,t) for Individual Radi
As mrem/yr and Fraction of Total Dose At t =

Water Dependent Pathways

Water Fish Radon Plant

Radio-

0.000E+00 0.0000 - 0.000E+00 0.08000

onuclides (i) and Pathways (p)
3.000E+02 years

Meat Milk

0.000E+00 0.000

All Pathways*

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.,

mrem/yr fract. mrem/yr fract.

mrem/yr fract

Th-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

0.000E+00 0.0000 0.000E+00 0.0000

0.000E+00 0.000

Total 0.000E+00 ©.0000 0.000E+0C 0.0000 .0.000E+00 0.0000 0.000E+00 0.0000

*Sum of all water independent and dependent pathways.

0;000E+00 0.0000 O0.000E+00 0.0000

0.000E+00 0.000
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Summary : Indian Head DCGL 4 pCi/g : File: Indian Head 4 pCi.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+03 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

Th-232  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

0.C00E+00 0.000

Total . 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i} and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+03 years
Water Dependenﬁ'Pathways

Water Fish Radon " Plant Meat . Milk

0.000E+00 0.000

All Pathways*

Radio~

Nudlide mrem/yr‘ fract. mrem/yr fract. nmrem/yr fract. mrem/yr fract. mrem/yr fract. mrxem/yr fract.

mrem/yr fract

Th-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

0.000E+00 0.000

Total '~ 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

*Sum of all water independent and dependent pathways.

0.000E+00 0.000
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Summary : Indian Head DCGL 4 pCi/g File: Indian Head 4 pCi.RAD
Dose/Source Ratios Summed Over All Pathways
Parent and Progeny Principal Radionuclide Contributions Indicated
Parent Product Thread DSR(j,t) At Time in Years (mrem/yr)/(pci/g)

(1) (3) Fraction 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
Th-232 Th-232 1.000E+00 1.662E-01 '1.650E-01 1.628E-01 1.550E-01 1.327E-01 5.496E-02 0.000E+00 0.000E+00
Th-232 Ra-228+D 1.000E+00 1.985E-01 5.601E-01 1.131E+00 2.138E+00 2.452E+00 1.451E+00 0.000BE+00 1.586E~31
Th-232 Th-228+4D 1.0008+00 2.953E-02 1.783E-01 6.890E-01 2.343E+00 3.207E+00 1.960E+00 0.000E+00 2.389E-34
Th-232 ZDSR(3) 3.942E-01 9.035E-01 1.983E+00 4.636E+00 5.792E+00 3.466E+00 0.000E+00 1.589E-31
The DSR includes contributions from associated (half-life < 180 days) daughters.

Single Radionuclide Soil Guidelines G(i,t) in pCi/g
Basic Radiation Dose Limit = 2.500E+01 nrem/yr
Nuclide
(i) = 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000B+02 3.000E+02 1.000E+03
Th~232 6.343E+01 1.261E+01 5.393E+00  4.316E+00

2.767E+01

7.212E+00° *1.097E+05 +*1.097E+05

*At specific activity limit

Summed Dose/Source Ratios DSR(i,t) in (mrem/yx} / {pCi/g)
and Single Radionuclide Soil Guidelines G(i,t) in pCi/g
at tmin = time of minimum single radionuclide soil guideline

and at tmax = time of maximum total dose = 25.44 £ 0.05 years

Nuclide . Initial tmin DSR (i, tmin) G (i, tmin) DSR (i, tmax) G(i}tmax)
(1) (pCi/g) (years) (pCi/g) (pCi/g)
'Th-232  4,000E+00 25.44 % 0.05 5.826E+00 4.291E+00 5.826E+00 4.291E+00
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Summary : Indian Head DCGIL 4 pCi/g. File: Indian Head 4 éCi.RAD

Nuclide Parent THF (i)
(3) (i)

Individual Nuclide Dose Summed Over All pPathways

Parent Nuclide and Branch Fraction Indicated

DOSE({j, t}, mrem/yr
t= 0.000E+00 1.000E+00 3.000E+00 1.000E+01" 3.000E+01 1.000E+02 3.000E+02

1.000E+03

Th~232 Th-232 1.000E+00

Ra-228 Th-232 1.000E+00

Th-228 Th-232 1.000E+00

6.646E-01 6.602E-01 6.512E-01 6:200E—01 5.309E-01 2.198E-01 0.000E+00
7.939E-01 2.240E+00 4.525E+00 8.551E+00 9.808E+00 5.803E+00 0.000E+00

1.181E~-01 7.134E-01 2.756E+00 9.372E+00 1.283E+01 7.842E+00 0.000E+00

0.000E+00

0.000E+00

0.000E+00

THF (i) is the thread fract

Nuclide Parent THF (i)
(3) (i)

ion of the parent nuclide.

Individual Nuclide Soil Concentration

Parent Nuclide and Branch Fraction Indicated

8(j,t), pCi/g
t= 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02

1.000E+03

Th-232 Th-232 1.000E+00
Ra-228 Th-232 1.000E+00

Th-228 Th-232 1.000E+00

4.000E+00 4.000E+00 4.000E+00 3.999E+00 3.996E+00 3.98SE+00 3,956E+00
0.000E+00 4.473E-01 1.161E+00 2.476E+00 3.132E+00 3.157E+00 3.134E+00

0.000E+00 7.379E-02 4.816E-01 2.036E+00 3.109E+00 3,157E+00 3.134E+00

7

3.855E+00

3.054E+00

3.054E+00

THF (i) is the thread fract

RESCALC.EXE execution time

ion of the parent nuclide.

= 0.99 seconds
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RESRAD,
Summary : Indian Head DCGL 5 pCi/g

Version 6.3 * T Limit = 180 days

11/16/2007 09:28 Page
File: Indian Head 5 pCi.RAD

.Dose Conversion Factor (and Related) Parameter Summary

File: FGR 13 MORBIDITY

| | cCurrent | Base | Parameter
Menu | Parameter | Value | Case* | Name
; ; f i
B-1 | Dose conversion factors for inhalation, mrem/pCi: | | |
-1 | Ra-228+D | 5.078E-03 | 4.770E-03 | DCF2( 1)
-1 | Th~228+D { 3.454E-01 | 3.4208-01 | DCF2( 2)
| Th-232 | 1.640E+00 | 1.640E+00 | DCF2( 3)
! I ! |
D-1 | Dose conversion factors for ingestion, mrem/pCi: | | |
D-1 | Ra-228+D | 1.442E-03 | 1.440E-03 | DCF3( 1)
D-1 | Th-228+D | 8.086E-04 | 3.960E-04 | DCF3( 2)
D-1 | Th-232 | 2.730E-03 | 2.730E-03 [ DCF3( 3)
| ] ! I
D-34 | Food transfer factors: | | |
D-34 | Ra-228+D , plant/soil concentration ratio, dimensionless | 4.000E-02 | 4.000E-02 | RTF( 1,1)
D-34 | Ra-228+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 1.000E-03 [ 1.000E-03 | RTF( 1,2)
D-34 | Ra-228+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 1.000E-03 | 1.000E-03 | RTF( 1,3)
D-34 | ‘ ! | |
D-34 | Th~228+D , plant/soil concentration ratio, dimensionless | 1.000E-03 | 1.000E-03 | RTF{ 2,1)
D-34 | Th-228+D , beef/livestock-intake ratio, "(pCi/kg)/ (pCi/d) | 1.000E-04 | 1.000E-04 | RTF( 2,2)
D-34 | Th-228+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 5.000E-06 | 5.000E-06 | RTF( 2,3)
p-34 | o , L |
D-34 } Th-232 ¢ Plant/soil concentration ratio, dimensionless | 1.000E-03 | 1.000E-03 | RTF( 3,1)
D-34 | Th-232 . beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 1.000E-04 | 1.000E-04 | RTF( 3,2)
D~34 | Th-232 » milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 5.000E-06 | 5.000E-06 | RTF( 3,3)
| ' [ ! !
D-5 | Bicaccumulation factors, fresh water, L/kg: | | i
D-5 | Ra-2284D , fish | 5.000E+01 | 5.000E+01 | BIOFAC( 1,1)
D-5 | Ra-228+D , crustacea and mollusks | 2.500E+02 | 2.500E+02 | BIOFAC({ 1,2)
p-5 | ’ ‘ ! ! o
D-5 | Th-228+D , fish | 1.000E402 | 1.000E+02 | BIOFAC( 2,1)
D-5 |'Th—228+D , crustacea and mollusks | 5.000E+02 | 5.000E+02 | BIoFAC( 2,2)
p-5 | f I !
D-5 | Th-232 , fish | 1.000E+02 | 1.000E+02 | BIOFAC( 3,1)
D-5 | Th-232 , crustacea and mollusks | 5.000E+02 | 5.000E+02 | BIOFAC( 3,2)
1 )3 H )

*Base Case means Default.Lib w/o Associate Nuclide contributions.
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Site-Specific Parameter Summary

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

: : i ; |
RO11 | Area of contaminated zone (m**2) | 7.525E402 | 1.000E+04 | —-— | ARER
R011 | Thickness of contaminated zone (m) | 1.500E-01 | 2.000E+00 | - | THICKO
RO11 | Length parallel to aquifer flow (m) | 1.000E+02 | 1.000E+02 | - | Lczpag
R0O11 | Basic radiation dose limit (mrem/yr) | 2.500E+01 | 3.000E+01 | - | BRDL
R011 | Time since placement of material (yx) | 0.000E+00 | 0.000E+00 | ——— | T
RO11l | Times for calculations (yr) | 1.000E+00 | 1.000E+00 | - | ot 2)
RO11 | Times for calculations (yr) | 3.000E+00 | 3.000E+00 | -—= | T( 3)
RO11 | Times for calculations (yr) | 1.000E+01 | 1.000E+01 | e | (9
RO11l | Times for calculations (yx) | 3.0008+01 | 3.000E+01 | -——- | T( 5)
RO11 | Times for calculations (yr) | 1.000E+02 | 1.000E+02 | -— | T( )
R011 | Times for calculations (yr) | 3.000E+02 | 3.000E+02 | - | TN
RO11 | Times for calculations (yr) | 1.000E+03 | 1.000E+03 | -— | T( 8)
R011l | Times for calculations {(yr) | not used | 0.000E+00 | - | T( 9
RO11 | Times for calculations (yr) | not used | 0.000E+00 | - | T(10)
o . . 1 ! |
RO12 | Initial principal radionuclide (pCi/g): Th-232 | 5.000E+00 | 0.000E+00 | -— | s1( 3)
RO12 | Concentration in groundwater  (pCi/L}: Th-232 | not used | 0.000E+00 | -— | wi( 3)

J | ! | [
RO13 | Cover depth {(m) | 6.000E+00 | 0.000E+00 | == | COVERQ
R013 | Density of cover material (g/cm**3) | not used. | 1.500E+00 | -—— | DENSCV
RO13 | Cover depth erosion raté (m/yr) | not used | 1.000E-03 | -— | vev
RO13 | Density of contaminated zone (g/cm**3) | 1.500E+00 | 1.500E+00 | ——— | DENSCZ
R013 | Contaminated zone erosion rate' (m/yr) | 1.000E-03 | 1.000E-03 | - | vez
RO13 | Contaminated zone total porosity | 4.000E-01 | 4.000E-O1 | — | TeCz
R0O13 | Contaminated zone field capacity | 2.000E-01 [ 2.000E-01 | -—— | Fccz
RO13 | ‘Contaminated zome hydraulic conductivity (m/yr) | 1.000E+01 | 1.000E+01 | -— | Heez
R013 | Contaminated zone b parameter . | 5.300E+00 | 5.300E+00 | == | BCZ
RO13 | Average arnnual wind speed (m/sec) | 2.000E+00 | 2.000E+00 | -— | winp
R0O13 | Humidity in aix (g/m**3) | not used | 8.000E+00 | -—= | HOMID
R013 | Evapotranspiration coefficient | 5.000E-01 | 5.000E-01 | —— | EVAPTR
RO13 | Precipitation (m/yr) ‘ | 1.000E+00 | 1.000E+00 | - | PRECIP
RO13 | Irrigation (m/yr) | 2.000E-01 | 2.000E-01 | - | RT
R013 | Irrigation mode / | overhead | overhead | - | IDITCH
RO13 | Runoff coefficient | 2.000E-01 | 2,000E-01 | -— | RUNOFF
R013 | Watershed area for negrby stream or pond (m**2) | 1.000E+06 | 1.000E+06 . ——- | WAREA
R013 |. Accuracy for water/soil computations | 1.000E-03 | 1.000E-03 | - | EPS

i | i | P
RO14 | Density of saturated zone (g/cm**3) | 1.500E+00 | 1. 500E+00 | — | DENSAQ
R014 | Saturated zone total porosity | 4.0008-01 { 4.000E-01 | —— | TPsz
R014 | Saturated zone effective porosity | 2.000E-01 | 2.000E~01 | ——— | EPSZ
RO14 | Saturated zone field capacity | 2.000E-01 | 2.000E-01 | - | Fcsz
R014 | Saturated zone hydraulic conductivity (m/yr) | 1.000E+02 | 1.000E+02" | ——— | Hesz
R014 | Saturated zone hydraulic gradient | 2.0008-02 | 2. 000E-02 | - | HGWT
R014 .| Saturated zone b parametex | 5.300E+00 | 5.300E+00 | == | BSz
R0O14 | Water table drop rate (m/yr) | 1.000E-03 | 1.000E-03 | -— | vur
R014 | Well pump intake depth (m below water table) | 1.000E+01 { 1.000E+01 | ——= | DWIBWT
R014 | Model: Nondispersion (ND) or Mass-Balance (MB) | §p | wp | -—- | MODEL
R014 | Well pumping rate (m**3/yr) | 2.500E+02 | 2.500E+02 | - | uw

| I | I |
RO15 | Number of unsaturated zone strata |1 |1 | —-— | Ns
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Site-Specific Parameter Summary {(continued)

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

; : I f ; =
RO15 | Unsat. zone 1, thickness (m) | 4.000E+00 | 4.000E+00 | ——— | H(1)

"RO15 | Unsat. zone 1, soil density (g/cm**3) | 1.500E+00 | 1.500E+00 | —-—- | DENSUZ (1)

R015 | Unsat. zone 1, total porosity | 4.000E-01 | 4.000E-01 | - | TPUZ (1)
RO15 | Unsat. zone 1, effective porosity | 2.000E-61 | 2.000E-01 |} ——— | EPUZ(1)
RO15 | Unsat. zone 1, field capacity | 2.000E-01 | 2.000E-01 | —— | FCUZ (1)
RO15 | Unsat. zonme 1, soil-specific b parameter | 5.300E+00 | 5.300E+00 | -— | BUZ (1)
R0O15 |} Unsat. zone 1, hydraulic conductivity (m/yr) | 1.000E+01 | 1.000E+01 | - | BCuz (1)

| : l 1 | !
RO16 | Distribution coefficients for Th-232 | ] | |
R016 | Contaminated zone (cm**3/g) | 6.000E+04 | 6.000E+04 | - | bewuce( 3)
RO16 | Unsaturated zone 1 (cm**3/g) | 6.000E+04 | 6.000E+04 | -— | pcnucu( 3,1)
RO16 | Saturated zone (cm**3/g) | 6.000E+04 | 6.000E+04 | ——— | bcnocs( 3)
R016 | Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 3.704E-05 | BLEACH{ 3)
RO16 | Solubility constant | 6.000E+00 | 0.000E+00 | not used | SOLUBK( 3)

! | { l | '
RO16 | Distribution coefficients for daughter Ra-228 i | | |
‘ROL6 | Contaminated zone (cm**3/g) | 7.000E+01 | 7.000E+01. | -— | bcwuec( 1)
RO16 | Unsaturated zone 1 (cm**3/g) | 7.000E+01 | 7.000E+01 | —~— | bcnocu( 1,1)
RO16 | Saturated zone (cm**3/g) | 7.000E+01 | 7.000E+01 | - | pewoes( 1)
RO16 | Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 3.165E-02 | ALEACH( 1)
R016 |  Solubility constant | 0.C00E+00 | 0.000E+00 | not used | SOLUBK( 1)

| ‘ . | | | l
R0O16 | Distribution coefficients for daughter Th-228 | | | |
RO16 | Contaminated zone (cm**3/g) | 6.000E+04 | 6.000E+04 | - | pcnucc( 2)
RO16 | Unsaturated zone 1 (cm**3/g) | 6.000E+04 | 6.000E+04 | -— | pcwucu( 2,1)
R016 | Saturated zone (cm**3/g) | 6.000E+04 | 6.000E+04 | - | bcnucs( 2)
RO16 | Leach rate {/yr) | 0.000E+00 | 0.000E+00 | .3.704E-05 | ALEACH( 2)
R016 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | SOLUBK({ 2)

! | I : !
R017 | Inhalation rate (m**3/yr) | 8.400E+03 | 8.400E+03 | - | INHALR
RO17 | Mass loading for inhalation (g/m*+*3) | 1.000E-04 | 1.0008-04 | —— | MLINH
RO17 | Exposure duration . | 3.000E+01 | 3.000E+01 | - | BD
RO17 | Shielding factor, inhalation | 4.000E-01 | 4.000E-01 | - | sHF3
ROL7 | Shielding factor, external gamma | 7.000E-01 | 7.000E-01 | ——— | sur1
RO17 | Fraction of time spent indoors | 5.000E-01 | 5.000E-01 | -—- | FIND
R017 | Fraction of time spent outdoors (on site) | 2.500E-01 | 2.500E-01 | - ]‘E‘OTD
RO17 | Shape factor flag, external gamma | 1.600E+00 | 1.000E+00 | >0 shows circular AREA. | Fs
R017 | Radii of shape factor array (used if FS = -1): | | ] ]
RO17 | Outer annular radius (m), ring 1: | not used | 5.000E+01 | - | RAD_SHAPE( 1)
RO17 | Outer annular radius {(m), ring 2: | not used | 7.071E+01 | ——— | RAD_SHAPE( 2)
RO17 | Outer annular radius (m), ring 3: | not used | 0.000E+00 | —-—- | RAD_SHAPE( 3)
RO17 | Outer annular radius (m), ring 4: | not used | 0.000E+00 | m——— | RAD_SHAPE( 4)
R017 | Outer annular radius {(m), ring 5: | not used | 0.000E+00 | -—- | RAD_SHAPE( 5)
R017 | Outer annular radius (m), ring 6: | not used | 0.000E+00 | —— | RAD_SHAPE( 6)
RO17 | Outer annular radius (m), ring 7: | not used | 0.000E+00 | - | RAD_SHAPE( 7)
RO17 |  Outer annular radius (m), ring 8: | not used | 0.000E+00 | ——= | RAD_SHAPE( 8)
R017 [  Outer annular radius (m), ring 9: ‘| not used | 0.000E+00 | -— | RAD_SHAPE( 9)
R017 | Outer annular radius (m), xing 10: | not used | 0.000E+00 | -— | RAD_SHAPE (10)
RO17 | Outer annular radius {(m), ring 11: | not used | 0.000E+00 | ——- | RAD_SHAPE(11)
RO17 |  Outer annular radius (m), ring 12: | not used | 0.000E+00 | —— | RAD_SHAPE(12)

f l I I !



RESRAD, Version 6.3 T Limit = 180 days 11/16/2007 09:28 Page 5
Summary : Indian Head DCGL 5 pCi/g File: Indian Head 5 pCi.RAD

Site-Specific Parameter Summary {continued)

Used by RESRAD

i | User | | | Parameter
Menu | Parameter | Input | Default | (If different from user input) | Name

; _ I { } I
RO17 | Fractions of annular areas within AREA: ] | | |
R0O17 | Ring 1 | not used | 1.000E+00 | —— | FRACA( 1)
R017 | Ring 2 | not used | 2.732E-01 | -— | FRACA( 2)
R017.} Ring 3 | not used | 0.000E+00 | - | PRACA( 3)
RO17 | Ring 4 | not used | 0.000E+00 | ——— | FRACA( 4)
R017 | Ring 5 | not used | 0.000E+00 | - | FRACA{ 5)
RO17 | Ring 6 | not used | 0.000E+00 | - | FRACA( 6)
ROY7 | Ring 7 | not used | 0.000E+00 | -— | FRACA( 7)
R017 | Ring 8 | not used | 0.000E+00 | -—= | FRACA( 8)
R017 | Ring 9 | not used | 0.000E+00 | —— | FRACA( 9)
R017 | Ring 10 | not used | 0.000E+00 | ——= | FRACA(10)
RO17 | Ring 11 | not used | 0.000E+00 | - | FRACA(11)
RO17 | Ring 12 | not used | 0.000E+00 | —-— | FRACA(12)

I ! I | I
RO18 | Fruits, vegetables and grain consumption (kg/yr) | 1.600E+02 | 1.600E+02 | ——— | DIET (1)
RO18 | Leafy vegetable consumption (kg/yr) | 1.400E+01 | 1.400E+01 | - | DIET(2)
RO18 | Milk consumption (L/yx) | not used | 9.200E+01 | - | DIET(3)
RO18 | Meat and poultry consumption (kg/yr) | not used | 6.300E+01 | ——— | DIET(4)
RO18 | Fish consumption (kg/yr) | not used |} 5.400E+00 |- —— | DIET(5)
RO18 | Other seafood consumption (kg/yr) | not used | 9.000E-01 | - | DIET(6)
RO18 | Soil ingestion rate (g/yr) | 3.650E+01 | 3.650E+01 | — | soiL
R018 | Drinking water intake (L/yr) | 5.100E+02 | 5.100E+02 | -— | pwI
RO18 | Contamination fraction of drinking water- | 1.000E+00 | 1.000E+00 | - . | Fow
RO18 | Contamination fraction of household water | not used | 1.000E+00 | ~ - | FHHW
R018 | Contamination fraction of livestock water | not used | 1.000E+00 | -— | FLW
R018 | Contamination fraction of irrigation water | 1.000E+00 | 1.000E+00 | —— | FIRW
R018 | Contamination fraction of aquatic food | not used | 5.000E-01 | —— | FR9
RO18 | Contamination fraction of plant food [-1 -1 | 0.376E+00 | FPLANT
RO18 | Contamination fraction of meat | not used |-1 | -—= | FMEAT
RO18B | Contamination fraction of milk | not used |-1 | - | FMILK

| I | | |
RO19 | nivestock fodder intake for meat (kg/day) | not used | 6.800E+01 | - | LFI5
RO19 | Livestock fodder intake for milk (kg/day) | not used | 5.500E+01 | -— | LFi6
R019 | Livestock water intake for meat (L/day)- | not used | 5.000E+01 | ——— |. LWIS
RO19 | Livestock water intake for milk (L/day) | not used | 1.600E+02 | - | LwI6
R0O19 | Livestock soil intake (kg/day) [ not used | 5.000E-01 | -—- | Lsx
RO19 | Mass loading for foliar deposition (g/m**3) | 1.000E-04 | 1.000E-04 | —— | MLFD
RO19 | Depth of soil mixing layer (m) | 1.500E~ 01 | 1.500E-01 | —— | pM
R019 | Depth of roots (m) | 9.000E-01 | 9.000E-01 | - | orooT
RO19 | Drinking water fraction from ground watex | 1.000E+00 | 1.000E+00 | . - | rewbw
RO19 | Household water fraction from ground water | not used | 1.000E+00 | - | FGWHH
RO19 | Livestock water fraction from ground water | not used | 1.000E+00 | - | rGWLW
RO19 | Irrigation fraction from ground water | 1.000E+00 | 1.000E+00 | ——— | FGWIR

I | l ! l
R19B | Wet weight crop yield for Non-Leafy (kg/m**2) | 7.000E-01 | 7.000E-01 | - b oyv()
R19B | Wet weight crop yield for Leafy (kg/m**2) | 1.500E+00 | 1.500E+00 | -—- | Yv(2)
R19B | Wet weight crop yield for Fodder (kg/m**2) | not used | 1.100E+00 | ——= | Yv(3)
R19B | Growing Season for Non-Leafy (years) | 1.700E-01 | 1.700E-01 | - | TE(1)
R19B | Growing Season for Leafy (years) | 2.500E-01 | 2.500E-01 | -— | TE(2)
R19B | Growing Season for Fodder (yeaxs) | not used | 8.000E-02 | ——= | TE(3)
R19B | Translocation Factor for Non-Leafy | 1.000E-01 | 1.000E-01 | ——— | TIV(1}
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Site-Specific Parameter Summary (continued)

Used by RESRAD

| | User | | | Parameter
Menu | Parameter | Input | Default | (If different from user input) | Name
f - f ; } f
R19B | Translocation Factor for Leafy | 1.000E+00 | 1.000E+00 | - | TIV(2)
R19B | Translocation Factor for Fodder | not used | 1.000E+00 | - | TIv(3)
R19B | Dry Foliar Interception Fraction for Non-Leafy | 2.500E-01 | 2.500E-01 | —-— | RORY (1
R19B.| Dry Foliar Interception Fraction for Leafy | 2.500E-01 | 2.500E-01 | —-—= | RDRY (2}
R19B | Dry Foliar Interception Fraction for Fodder | not'used | 2.500E-01 | - | RDRY (3}
R19B | Wet Foliar Iﬁterception Fraction for Non-Leafy | 2.500E-01 | 2.500E-01 | ——— | RWET (1)
R19B | Wet Foliar Interception Fraction for Leafy | 2.500E~01 | 2.500E-01 | et | RWET (2)
R19B | Wet Foliar Interception Fraction for Fodder | not used | 2.500E-01 | —— | RWET(3)
R19B | Weathering Removal Constant for Vegetation | 2.000E+01 | 2.000E+01 | - | wram
| [ i I |
Cl4 | C-12 concentration in water (g/cm**3) | not used | 2.000E-05 | —_— | Cl2wTR
Cl4 | C-12 concentration in contaminated soil (g/g) | not used | 3.000E-02 | - | cizcz
Cl4 | Fraction of vegetation carbon from soil | not used | 2.000E-02 | ——— | csoiL
Cl4 | Fraction of vegetation carbon from air | not used | 9.800E-01 | —— | CAIR
Cl4 | C-14 evasion layer thickness in soil '(m) | not used | 3.000E-01 | - | bMc
Cl4 | C-14 evasion flux rate from soil (1/sec) | not used | 7.000E-07 | ——= | EVSN
€14 | c-12 evasion flux rate from soil (1/sec) | not used. | 1.000E-10 | - | REVSN
Cl4 | Fraction of grain in beef cattle feed | not used | 8.000E-01 | -— | avrG4
Cl4 | Fraction of grain in milk cow feed | not used | 2.000E-01 | - | AVFGS
Cl4 | DCF correction factor for gaseous forms of C14 | not used | 0.000E+00 | -—- | cozr
! [ I I !
STOR' | Storage times of contaminated foodstuffs (days): | | | |
STOR | Fruits, non-leafy vegetables, and grain | 1.400E+01 | 1.400E+01 | -— | STOR_T(1)
STOR | Leafy végetables | 1.000E+00 | 1.000E+00 | -~ | STOR_T(2)
STOR |  Milk | 1.000E+00 | 1.000E+00 | -=- | STOR_T(3)
STOR | = Meat and poultry | 2.000E+01-| 2.000E+01 | - | STOR_T(4)
“STOR |  Fish | 7.000E+00 | 7.000E+00 | --= | sTOR_T(5)
STOR | Crustacea and mollusks | 7.000E+00 | 7.000E+00 | = | sTOR_T (6)
STOR |  Well water | 1.0008+00 | 1.000E+00 | - [ sTOR T(7)
STOR |  Surface water | 1.000E+00 | 1.000E+00 | --= | STOR_T(8)
STOR | Livestock fodder | 4.500E+01 l 4.500E+01.| —_— | STOR_T(9)
| I ! | !
RO21 | Thickness of building foundation (m) | not used | 1.5008-01 | -—- | FLOOR1
R021 | Bulk density of building foundation (g/cm**3) | not used | 2.400E+00 | - | DENSFL
R021 | Total porosity of the cover material . | not used | 4.000E-01 | -—- | TPCV
RO21 | Total porosity of the building foundation | not used | 1.000E-01 | -— | TPFL
R021 | Volumetric water content of the cover material | not used | 5.000E-02 | --- | pH20CV
RO21 | Volumetric water content of the foundation | not used | 3.000E-02 | -— | PH20FL
RO21 | Diffusion coefficient for radon gas (m/sec): ] ‘[ | ]
R021 |  in cover material | not used | 2.000E-06 | - | prFCY
R021 |  in foundation material | not used | 3.000E-07 | = | DIFFL
R021 |  in contaminated zone soil | not used | 2.000E-06 | —-—- | DIFCZ
R021 | Radon vertical dimension of mixing (m) | not used | 2.000E+00 | -—- | BMIX
R021 | Average building air exchange rate (1/hr) | not used | 5.000E-01 | — | REXG
R021 | Height of the building (room) (m) | not used | 2.500E+00 | - | HRM
R021 | Building interior area factor | not used | 0.000E+00 | - | FAI -
R021 | Building depth below ground surface {m) | not used |-1.000E+00 | --~ | DMFL
RO21 | Emanating power of Rn-222 gas | not used | 2.500E-01 | - | EMANA(1)
R021 | Emanating powexr of Rn-220 gas | not used | 1.500E-01 | -— | EMANA(2)
! f [ [ | .
TITL | Number of graphical time points i 32 | -— | -— | wpTS
TITL | Maximum number of integration points for dose | 17 ] - | -—- | pyMax
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Site-Specific Parameter Summary {continued)

257

|  User | | Used by RESRAD | Parameter
Menu | Parameter | Input | Default | (If different from user input) | Name
1 ) - ! !
1 1 T i 1
TITL | Maximum number of integration points for risk | | — | -— | KyMax
i 1 1 1

Summary of Pathway Selections

Pathway

User Selection

W X oD W N e
' .
|

Find

external gamma
inhalation (w/o radon)
plant ingestion

meat ingestion

aquatic foods
drinking water
soil ingestion
radon

|

]

i

]

|

|

I

milk ingestion ]
' |
|

|

|

peak pathway doses |
)

active
active
active
suppressed
suppressed
suppressed
‘active
active
suppressea

active
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Summary : Indian Head DCGL 5 pCi/g

Contaminated Zone Dimensions

Area: 752.49 square meters
Thickness: 0.15 meters
Cover Depth: 0.00 meters

File: Indian Head 5 pCi.RAD

Initial Soil Concentrations, pCi/g

Th-232 5.000E+00

Total Dose TDOSE(t), mrem/yr

Basic Radiation Dose Limit = 2.500E+0l mrem/yr

Total Mixture Sum M(t)

Fraction of Basic Dose Limit Received at Time (t)

t (years): O0.000E+00 1.000E+00
TDOSE(t): 1.971E+00 4.517E+00
M(t):- 7.883E-02 1.8078-01

Maximum TDOSE(t): 2.913E+01 mrem/yr

3.000E+00 1.000E+01 3.000E+01 1.000E+02 3,000E+02 1.000E+03
9.915E+00 2.318E+01 2.896E+01 1.733E+01 0.000E+00 0.000E+00
3.966E-01 .9.272E-01 1.158E+00 6.932E-01 0.000E+00 0.000E+00

at t = 25.44 £ 0.05 years

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t = 2.544E+01 years

Water Independent Pathways (Inhalation excludes radon)

GrouPd - Inhalation Radon Plant Meat Milk Soil
Radio- —
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. nrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract
Nuclide

" Th-232 2.618E+01 0.8989 3.857E-01 0.0132 0.000E+00 0.0000 2.17SE+00 0.0748 0.000E+00 0.0000 0.000E+00 0.0000

3.804E-01 ©0.013

Total 2.618E+01 0.8989 3.857E~01 0.0132 0.000E+00 0.0000 2.179E+00 0.0748 -0.000E+00 0.0000 0.000E+00 0.0000

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t = 2.544E+01 years

Water Dependent Pathways

3.804E-01 0.013

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

Th-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

2.913E+01 1.000

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

*Sum of all water independent and dependent pathways.

2.913E+01 1.000
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Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (1) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 0.000E+00 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

Th-232 9.625E-01 0.4884 4.004E-01 0.2032 0.000E+00 0.0000 3.187E~01 0.1617 0.000E+00 0.0000 0.000CE+00 0.0000

2.892E-01 0.146

Total 9.625E-01 0.4884 4.004E-01 0.2032 0.000E+00 0.0000 3.187E-01 0.1617 0.000E+00 0.0000 0.000E+00 0.0000
Total Dose Contributions TDOSE({i,p,t) for Individual Radionuclides (i) and Pathways (p}
) As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years
Water Dependent Pathways

Watex Fish Radon Plant Meat Milk

2.892E-01 0.146

All Pathways*

Radio- 7

Nuclide mrem/yr f£ract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yx fract. mrem/yr fract.

mrem/yr fract

Th~232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.06000 0.000E+00 0.0000 0.000E+00- 0.0000 0.000E+00 0.0000

1.971E+00 1.000

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 -0.000E+00 0.0000 0.000E+00 0.0000

*Sum of all water independent and dependent pathways.

1.971E+00 1,000
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Summary : Indian Head DCGL 5 pCi/g File: Indian Head 5 pCi.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+00 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

Th-232 3.169E+00 0.7015 4.006E-01 0.0887 0.000E+00 0.0000 6.428E-01 0.1423 0,000E+00 0.0000 0.000E+00 0.0000 3.052E-01 0.067

Total ™ 3.169E+00 0.7015 4.006E-01 0.0887  0.000E+00 0.0000 6.428E-01 0.1423 0.000E+00 0.0000 0.000E+00 0.0000 3.052E-01 0.067
Total Dose Contributions TDOSE (i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+00 years
Water Dependent Pathways

Water Fish Radon - Plant Meat Milk All Pathways*

Radio-

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yx fract. mrem/yr fract. nrem/yr fract. mrem/yr fract

Th-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.517E+00 1.000

Total 0.000E+00 0.0000 . 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.517E4+00 1.000

*Sum of all water independent and dependent éathways.
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Summary : Indian Head DCGL 5 pCi/g File: Indian Head 5 pCi.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+00 years

Water Independent Pathways (Inhalation exclude§ radon)

Ground Inhalation Radon Plant Meat Milk
Radio- .

Soil

Nuclide mrem/yxr fract. mrem/yr fract. mrem/yr fract. mrem/yr £fract. mrem/yr fract. mrem/yxr fract.

mrem/yr fract

Th-232 8.024E+00 0.8093 4.046E-01 0.0408 0.000E+00 0.0000 1.152E+00 0.1162 0.000E+00 0.0000 0.000E+00 0.0000

3.3436-01 0.033

Total 8.024E+00 0.8093 4.046E-01 0.0408 0.000E+00 0.0000 1.152E+00 0.1162 0.000E+00 0.0000 0.000E+00 0.0000
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+00 years
Water Dependent Pathways

Water Fish Radon Plant. Meat © Milk
Radio- -

3.343E-01 0.033

All Pathways*

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr- fract. nrem/yr fract. mrem/yr fract.

mrem/yr fract

Th-232 0.000E+00 0.0000 0.000E+00 0.000C 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000  0.000E+00 0.0000

9.915E+00 1.000

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0090

*Sum of all water. independent and dependent pathways.

9.915E+00 1.000
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Summary : Indian Head DCGL 5 pCi/g File: Indian Head 5 pCi.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+01 years

Water Independent Pathways (Inmhalation excludes radon)

Ground Inhalation Radon . Plant Meat Milk
Radio-

Soil

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract, mrem/yr fract. mrem/yr fract.

mrem/yr fract

Th-232  2.036E+01 0.8784 4.151E~01 0.0179 0.000E+60 0.0000 2.013E+00 0.0868 0.000E+00 0.0000 0.000E+00 0.0000

3.895E-01 0.016

Total 2.036E+01 0.8784 4.151E-01 0.0179 0.000E+00 0.0000 2.013E+00 0.0868 0.000E+00 0.0000 0.000E+00 0.0000
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+01 years
Water Dependent Pathways

Water Fish V Radon Plant Meat Milk

3.895E-01 0.016

All Pathways*

-Radio-

Nuclide mrem/yr £ract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

mrem/yr  fract

Th-232  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

2.318E+01 1.000

Total 0.000E+00 0.0000 0.000E+00° 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000

*Sum of all water independent and dependent pathways.

2.318E+01 1.000
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Summary : Indian Head DCGL 5 pCi/g File: Indian Head 5 pCi.RAD

Total Dose Contrxibutions TDOSE(i,p,t) for Individual 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. nrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract

Th-232 2.610E+01 0.9013 3.724E-01 0.0129 0.000E+00 0.0000 2.118E+00 0.0731 0.0C0E+00 0.0000 0.000E+00 0.0000 3.681E-01 0.012

Total 2.610E+01 0.9013 3.724E-01 0.0129 0.000E+00 0.0000 2.118E+00A0.0731 0.000E+00 0.0000 O0.000E+00 0.0000 3.681E-01 0.012
Total Dose Contributions TDOSE(i,p,t)} for Individual Radionuclides’ (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+01 years
Water Dependent Pathways

‘Watex Eish Radon Plant Meat Milk . All Pathways*

Radio-

Nuclide mrem/yr Ffract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yxr fract. mrem/yr fract. mrem/yr fract

Th-232  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.896E+01 1.000

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.896E+01 1.000

*Sum of all water independent and dependent pathways.
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Summary : Indian Head DCGL 5 pCi/g File: Indian Head 5 pCi.Rab

Ground

Radio-

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+02 years

Water Independent Pathways {(Inhalation excludes radon)

Inhalation Radon Plant Meat Milk

Soil

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yxr fract.

mrem/yr fract

Th-232 1.614B+01 0.9313 1.542E-01 0.0089 0.000E+00 0.0000 8.836E-01 0.0510 0.000E+00 0.0000 0.00CE+00 0.0000

1.528E-01 0.008

Total 1.614E+01 0.9313

Water
Radio-

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+02 years

Water Dependent Pathways

Fish ‘ Radon Plant Meat Milk

1.542E-01 0.0089 0.000E+00 0.0000 8.836E-01 0.0510 0.000E+00 0.0000 0.000E+00 0.0000

1.528E-01 0.008

All Pathways*

Nuclide mrem/yr fract.

mrerm/yr fract. mrem/yr fract. mreﬁ/yz fract. mrem/yr fract. mrem/yr fract.

mrem/yr fract

Th-232 0.000E+00 0.0000° 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

1.733E+01 1.000

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 ' 0.000E+00 0.0000 0.000E+00 0.0000

*Sum of all water independent and dependent pathways.

1.733E+01 1.000
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Summary : Indian Head DCGL 5 pCi/g File: Indian Head 5 pCi.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation . Radon Plant Meat . Milk
Radio-

Soil

Nuclide wmrem/yr fract. mrem/yr fract. mren/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

mrem/yr fract

Th-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

0.000E+00 0.000

TPotal 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years
Water Dependent Pathways

Water . Fish Radon Plant Meat Milk

0.000E+00 0.000

All Pathways*

Radio-

Nuclide mrem/yx fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

nrem/yr fract

Th-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

0.000E+00 0.000

Total 0.b00E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0C0E+00 0.0000

*Sum of all water independent and dependent pathways.

0.000E+00 0.000
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File: Indian Head 5 pCi.RAD

Total Dose Contributions TDOSE (i,p,t) for Individual Radionuclides (i) and Pathways (p)

Ground
Radio-

As mrem/yr and Fraction of Total Dose At t = 1.000E+03 years

Water Independent Pathways (Inhalation excludes radon)

Inhalation Radon Plant Meat Milk

Soil

Nuclide mrem/yr fract.

mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

mrem/yr fract

Th-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.000
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 ©.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.000
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+03 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 fract

Th-232 0.000E+00 0.0000

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

0.000E+00 0.000

Total 0.000E+00 0.0000

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0060 0.000E+00 0.0000

*Sum of all water independent and dependent pathways.

0.000E+00 0.000
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Summary : Indian Head DCGL 5 pCi/g . File: Indian Head 5 pCi.RAD

Dose/Source Ratios Summed Over All Pathways

Parent and Progeny Principal Radionuclide Contributions Indicated

Parent Product Thread DSR{j,t) At Time in Years (mxem/yr) / (pCi/g)

{i) (1) Fraction 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
. Th-232 Th-232 1.000E+00 1.662E-01 1.650E-01 1.628E-01 1.550E~01 1.327E-01 5.496E-02 0.000E+00 0.000E+00
Th~232 Ra-228+4D 1.000E+00 1.985E-01 5.601E~01 1.131E+00 2.138E+00 2.452E+00 1.451E+00 0.000E+00 1.586E-31
Th~232 Th~228+D 1.000E+00 2.953E-02 1.783E-01 6.890E-01 2.343E+00 3.207E+00 1.960E+00 0.000E+00 2.389E-34
Th-232 LDSR(F) 3.942E-01 9.035E-01 1.983E+00 4.636E+00 5.792E+00 3.466E+00 0.000E+00 1.589E-31

The DSR includes contributions from associated (half-life £ 180 days) daughters.

Single Radionuclide Soil Guidelines G(i,t) in pCi/g

Basic Radiation Dose Limit = 2.500B+01 mrem/yr

Nuclide
(i) t= 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01

1.000E+02 3.000E+02  1.000E+03

Th-232 6.343E+01 2.767E+01 1.261E+01 5.393E+00 4.316E+00

7.212E400 *1.097E405 *1,097E+05

*Bt specific activity limit

Summed Dose/Source Ratios DSR(i,t) in (mrem/yx) / (pCi/q)
and Single Radionuclide Soil Guidelines G(i,t) in pCi/g

at tmin = time of minimum single radionuclide soil guideline

and at tmax = time of maximum total dose = 25.44 * 0.05 years
Nuclide Initial tmin DSR(i,tmin) G(i,tmin) DSR (i, tmax)
(1) (pCi/g) (years) (pCi/g)

G (i, tmax)
(pCi/g)

Th-232 5.000E+00 25.44 + 0.05 5.826E+00 4.291E+00 5.826E+00

4.291E+00
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Individual Nuclide Dose Summed Over All Pathways

Parent Nuclide and Branch Fraction Indicated

THF (i} DOSE (3, t}, mrem/yr
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Summary : Indian Head DCGL 5 pCi/g

File: Indian Head 5 pCi.RAD

Nuclide Parent

(3) (i) t= 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
Th-232 Th-232 1.000E+00 8.308E-01 8.252E-01 8.140E-01 7.750E-01 6.636E-01 2.748E-01 0.000E+00 0.000E+00
Ra-228 Th-232 1.000E+00 9.924E-01 27800E+Q0 5.656E+00 1.069E+01 1.226E+01 7.254E+00 0.000E+00 0.000E+00
Th-228 Th-232 1.000E+00 1.476E-01 8.917E-01 3.445E+00 1.172E+01 1.604E+01 9.802E+00 0.000E+00 0.000E+00
THF (i) is the thread fraction of the pafent nuclide.

Individual Nuclide Soil Concentration
Parent Nuclide and Branch Fraction Indicated

Buclide Parent  THF(i) ’ : S{j.t), pci/g

(3) (1) t= 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
Th-232 Th-232 1.000E+00 5.000E+00 5.000E+00 4.999E+00 4.998E+00 4.994E+00 4.982E+00 4.945E+00 4.818E+00
Ra-228 Th-232 1.000E+00 0.000E+00 5.591E-01 1.452E+00 3.095E+00 3.916E+00 3.947E+00 3.917E+00 3.817E+00
Th-228 Th-232 1.000E+00 0.000E+00 9.223E-02 6.020E-01 2.546E+00 3.886E+00 3l947E+00 3.917E+00 3.817E+00
THF (1)

is the thread fraction of the parent nuclide.

RESCALC.EXE execution time = 1.14 seconds
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