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EXECUTIVE SUMMARY

This report summarizes the investigation results and corrective actions taken by Tetra Tech EC,
Inc. (TtEC) in response to a Navy inquiry into discrepancies between the first two sets of
systematic sample results and the third set at the Former Building 517 site located at Hunters
Point Naval Shipyard (HPNS).

The discrepancy was first identified during a routine telephone call on October 4, 2012. On that
call, a Navy official with the Radiological Affairs Support Office (RASO) suggested that the
third set of systematic samples for Survey Unit 2 within the Former Building 517 footprint
(B517 SU-002) had been collected from locations different than the ones specified in the Final
Status Survey Report. The conclusion was based on final systematic (post-remediation) soil
sample results reported by the the on-site Department of Defense accredited laboratory. These
results reported low potassium-40 (K-40) sample activity (i.e., < 5 picocuries per gram) coupled
with low activity for radium-226 (Ra-226), bismuth-214 (Bi-214), and lead-214 (Pb-214) in 36
out of 36 samples. The set of systematic samples were purportedly collected post-remediation at
a depth no more than 6 inches below ground surface (bgs). Since the on-site laboratory results
were replicated by the off-site gamma spectroscopy laboratory, TestAmerica-St. Louis, the
possibility of instrument error as the cause of the anomalous results was ruled out.

TtEC immediately responded to the Navy inquiry by conducting an investigation to determine
the source of the discrepancy. The first step of the investigation consisted of potholing adjacent
to the four locations reporting anomalous results in order to determine whether a contiguous fill
layer was present near the surface and to compare soils observed in the potholes with those of the
original final systematic samples, which had been archived. The final (or third) set of systematic
samples was uniformly gray in color and similar to Franciscan-derived fill material.

Multiple lithologies were encountered in each pothole, and contiguous layers were not observed
from location to location. Only one pothole contained light grayish soil similar to the archived
material. Additional locations were potholed and sampled at multiple depths to determine
whether the samples had been potentially collected at depths other than those indicated on the
chain-of-custody (COC). Only 2 of 24 samples reported similar low K-40 concentrations and
both were collected at depths greater than 6 inches bgs.

The second step of the investigation was to conduct a database review to identify other survey
units with large proportions of low K-40 soil sample results. Over 70,000 results reported since
2008 were queried and approximately 2,500 samples were identified as meeting the criteria of
low K-40 (< 5 picocuries per gram). The 2,500 results were then evaluated to determine whether
the concentrations correlated with previous sample sets from the same area. Based on this
evaluation, an additional 12 survey units at 3 additional sites in Parcels C and E were identified
as survey units for which a high probability existed that the soil samples were not representative
of the respective survey units. Seven other locations reported anomalously low K-40
concentrations for some samples within systematic sample sets and were identified for potential
further evaluation as well.

Since laboratory error and subsurface conditions were ruled out as the cause of the discrepancies
in K-40 results, the next step consisted of conducting interviews with sampling personnel to
determine if human error was the cause. The TtEC Radiation Safety Officer (RSO) and the
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Program Quality Control Manager (PQCM) conducted interviews with the individuals listed on
the COCs, direct supervisors, members of the sampling crews, and laboratory workers. The
results of the interviews were inconclusive.

Since the interviews did not provide any information on how the discrepancies in K-40 could
have occurred, the investigation looked into the physical features of the suspect samples,
including color and grain size. This investigation began at B517 SU-002. The samples with low
K-40 from B517 SU-002 were uniformly gray in color and had similar grain size. The RSO,
PQCM, site RSO Representative, and the Construction Manager conducted a site inspection at
B517 SU-002, the North Pier, the former Building 707 Triangle Area, and various import fill
piles to attempt to discern if the source of the low K-40 samples may have come from a stockpile
or other convenient material source located on the site. Soil samples were collected from the
North Pier, the former Building 707 Triangle Area, and the various import fill piles located at
HPNS and were analyzed to determine if they had a similar radionuclide signature. Low K-40
values similar to those reported in the anomalous sample sets were found in samples of road base
from the former Building 707 Triangle Area. The material’s color was also similar to the suspect
soil from B517 SU-002.

Subsequent investigation of other potential source materials and analyses revealed that grayish
green drill cuttings found stockpiled on the ground floor of Building 253/211 have both
lithologic and radioanalytical characteristics consistent with the suspect soil. The significance of
this discovery was that if individuals decided to substitute samples from one source, it would be
easier to do so within the confines of a building where the actions are less likely to be observed
by others. Either the former Building 707 Triangle Area or the Building 253/211 drill cuttings,
or a combination of both, may have been used as substitute soil samples; however, the
investigators were unable to conclusively determine a source.

TtEC also resampled the 12 survey units with samples that were likely to not be representative of
the survey unit, and four of the seven potential further evaluation sites, as identified in the
database search. While duplicate soil samples are rarely correlative, the resampling was
performed to provide representative soil sample data sets to compare against the anomalous
results. Results from the resampling indicated significant differences in the K-40 values, which
suggest that the initial data collected from those survey units may not have been representative of
these survey units.

The remaining three potential further evaluation survey units that were not resampled were
trench survey units. Uniform soil sample results are possible due to the complex fill history of
HPNS, such as in samples collected from subsurface trench survey units where large lenses of
homogeneous material are located. In addition, it is not unusual to have soil samples with low
concentrations of K-40 in areas within HPNS, especially in samples collected from materials that
have been derived from the Franciscan Formation or samples collected directly from the
Franciscan bedrock. Soils and bedrock associated with the Franciscan are a distinctive dark gray
to grayish green color. These materials are observed in the areas within Parcel C where the three
former trench survey units identified for potential further evaluation are located.
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Based on the investigation activities above, TtEC initiated a series of corrective actions as
follows:

e Sampling personnel on the COC forms for anomalous samples were removed from TtEC
projects. The two TtEC health physics supervisors responsible for the soil sample
collection work were disciplined. All other project management personnel involved in
the sampling process, including the project management team, quality control team, and
radiation safety team, were issued letters of caution.

e All individuals directly involved in soil sample collection at HPNS attended refresher
training on proper soil sample collection per the Sampling and Analysis Plan and
Standard Operating Procedure (SOP) HPO-Tt-009, as well as proper filling out of COC
forms.

e All individuals involved in soil sample collection, as well as every TtEC employee and
subcontractor on the HPNS site, attended training on ethical behavior.

o TtEC resampled all 12 survey units recommended for resampling. Any survey units
exhibiting activity concentrations exceeding the release criterion for a respective
radionuclide of concern were remediated and resampled until all release criteria were
met. All suspect data, including anomalous soil sample data and gamma static survey
results, were rejected.

e TtEC resampled four of the seven locations identified for potential further investigation.
These seven locations reported anomalously low K-40 concentrations for some samples
within systematic sample sets. Further evaluation of photographs and samples from the
remaining three trenches indicated that the low K-40 was likely due to the distinct
Franciscan Formation visible in these trenches. The color and gradation of the samples
from these trenches also support that they are from the Franciscan Formation.

e A protocol has been implemented that ensures a member of the HPNS quality control
team conducts a surveillance of a minimum of 10 percent of final systematic sample
collection. Issues identified during the surveillances are documented and corrected.

e A protocol has been implemented for the corporate RSO to be notified if sampling result
trends are inconsistent with previous sampling results. This protocol includes K-40 and
other radionuclides that are not radionuclides of concern.

Completion of these corrective actions has resulted in consistent, high-quality Final Status
Survey results. These corrective actions ensured that additional samples have been collected and
handled in full compliance with the Sampling and Analysis Plan. TtEC has not had a recurrence
of the type of soil sample results that led to this investigation, indicating that the corrective
actions have addressed the problem.

A chronology of events is presented on the following pages, beginning with identification of the
data discrepancy in early October 2012 and ending with the responses to Navy comments
incorporated into this April 2014 revised report.
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INVESTIGATION CHRONOLOGY

DATA DISCREPANCY IDENTIFIED

During a phone call with the Navy, the Radiological Affairs Support Office points out a possible
discrepancy in sampling results from the Survey Unit 2 within the Building 517 footprint (8517 SU-002).
Anomalous samples have atypically low concentrations of K-40, Ra-226, Pb-214, and Cs-137.

The possibility of laboratory instrument error is ruled out.

TtEC pulls together a team to investigate.

POTHOLING

Potholes are excavated at four of the sample locations with anomalous results to determine if the
samples were from the prescribed sampling depth.

Multiple lithologies are encountered in each pothole.

The hypothesis that individuals sampling soil may have sampled bedrock soil with low concentrations of
K-40, Ra-226, and its progeny is not supported by potholing observations.

SUBSURFACE SAMPLING

Additional locations are potholed and sampled.

Results do not support the hypothesis that the individuals may have sampled bedrock soil with low
concentrations of K-40, Ra-226, and its progeny.

The Corporate RSO and others review soil sample data from other HPNS sites around the former
Building 517 Site.

DATABASE REVIEW

Investigative team members review soil sample results from the on-site database looking for similar
anomalous data.

The data review shows a pattern of consecutive samples with uncharacteristically low K-40, Ra-226,
and progeny concentrations in 12 survey units at 3 additional sites in the Parcel C and E areas.

The scope of the investigation is expanded to cover other survey units.

SYSTEMATIC SAMPLING

The QCPM oversees the resampling of the systematic samples at B517 SU-002.

The investigative team takes action to collect systematic samples in these areas to determine if the
radionuclide signature of low K-40, Ra-226, and progeny could be replicated.

The systematic sample results are substantially more elevated than the anomalous set of systematics,
suggesting that the anomalous set of systematic samples is not representative of its respective survey
unit.

INTERVIEWS

To investigate the possibility of human error, the RSO and QCPM conduct interviews with individuals on
the COCs for the anomalous soil sample results.

Also interviewed are TtEC Health Physics Supervisors, subcontracted Radiation Control Technicians
(RCTSs), laboratory employees, quality control personnel, and the basewide supervisor.

All individuals interviewed claim that all appropriate soil sampling techniques were used and all work
was completed in an ethical manner.

INSPECTION OF SITES WITH ANOMALOUS DATA

Investigative team members conduct a visual inspection of soil surfaces at B517 SU-002, examine
import fill soil, examine the North Pier, and examine the former Building 707 Site.

The exposed layer of “road base” at the former Building 707 Site is found to be similar in color and
composition to the anomalous soil samples from B517 SU-002.
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November 7 and @
8, 2012

November 2012 ®

November29, @
2012

December 3, ®
2012
December 2012 ®
through early
2013

September 2013 ®

October 2013 ®

October 21, ®
2013

December 9, ®
2013

January 9, 2014 ©

VISUAL COMPARISON OF ARCHIVED SOIL SAMPLES

The Corporate RSO and QCPM compare visual characteristics of different soil samples from the four
different systematic sets collected within B517 SU-002.

Because of color uniformity and the homogeneity of the low K-40, Ra-226, and progeny concentrations
in an area with many visually distinct soil types, the investigators conclude that the soil samples were
not collected from B517 SU-002.

The investigative team rules out various possible hypotheses for the anomalous soil samples leaving
one possible explanation: The persons listed as the sample collectors on the COC forms, either by
themselves or with others, collected soil samples in areas outside the designated survey units.
Possible sources may be the “road base” in the SU 22/23 areas of the former Building 707 Site or the
cuttings stored in Buildings 253/211.

TtEC issues to the Navy an investigation report titled Investigation of Low Potassium Activity
Concentrations in Soil Samples at Hunters Point Naval Shipyard.

TtEC provides a copy of the investigation report to the Nuclear Regulatory Commission (NRC).

CORRECTIVE ACTIONS
The following corrective actions are taken:;

The three remaining RCTs on the COC forms for anomalous samples are removed from TtEC projects.
The two TtEC health physics supervisors responsible for the soil sample collection work are disciplined.
All other project management personnel involved in the sampling process, including the project
management team, quality control team, and radiation safety team, are issued letters of caution.

All individuals directly involved in soil sample collection at HPNS attend refresher training on proper soil
sample collection per the Sampling and Analysis Plan and SOP HPO-Tt-009, as well as proper filling out
of COC forms.

All individuals involved in soil sample collection, as well as every TtEC employee and subcontractor on
the HPNS site, attend training on ethical behavior.

TtEC resamples all survey units recommended for resampling. Any survey units exhibiting activity
concentrations exceeding the release criterion for a respective radionuclide of concern are remediated
and resampled until all release criteria have been met. All suspect data, including anomalous soil
sample data and gamma static survey results, are rejected.

TtEC resamples four of seven locations that reported anomalously low K-40 concentrations for some
samples within systematic sample sets.

A member of the HPNS quality control team conducts a surveillance of a minimum of 10 percent of final
systematic sample collection. Issues identified during the surveillances are documented and corrected.
A protocol is implemented for the corporate Radiation Safety Officer to be notified if sampling result
trends are inconsistent with previous sampling results. This protocol includes K-40 and other
radionuclides that are not radionuclides of concern.

The Navy provides comments to the November 29, 2012 investigation report.

Navy management holds a meeting with TIEC management to provide comments on the 2012
investigation report and to include a status of the corrective actions.

TtEC issues a report titled Investigation of Anomalous Soil Samples at Hunters Point Naval Shipyard.
The report, provided to the Navy and NRC, contains additional information, including the status of the
corrective actions.

The Navy requests additional clarification of the Investigation Report issued October 2013.

TtEC responds to Navy comments.
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February 2014 @ —  The Navy asks a question related to Survey Units 707-15 and -20 and whether they will be included in
the Investigation Report. The Navy also requests TtEC's concurrence to share the Investigation Report
with the Base Closure Team (BCT).

— TtEC responds to the additional Navy comment, stating it will not include a discussion of Survey Units
707-15 and -20 because those survey units were not flagged as potentially anomalous, so were not
included as part of the investigation. However, these survey units were addressed through TtEC's
technical peer review and quality control review process during development of the Final Status Survey
report. TtEC also provided the Navy concurrence with sharing the investigation report with the BCT.
Because the report is being shared with the BCT, TtEC added an executive summary and updated the
report with supplemental information.

March 3,2014 @ — TtEC issues a report titled Investigation Conclusion, Anomalous Soil Samples at Hunters Point Naval
Shipyard. The report is provided to the Navy and NRC.

April 23,2014~ ® —  TtEC updates the Executive Summary and issues a report titled Investigation Conclusion, Anomalous
Soil Samples at Hunters Point Naval Shipyard, Revision 1.
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INVESTIGATION CONCLUSION, ANOMALOUS SOIL SAMPLES AT
HUNTERS POINT NAVAL SHIPYARD

INTRODUCTION

This Root Cause Analysis (RCA) was undertaken to determine whether the final systematic soil
samples from Survey Unit 2 of the Former Building 517 Site had been collected at the locations
specified in the Final Status Survey (FSS) report. The analysis of evidence from both the past
sampling and from the investigation will help illuminate the causes that contributed to any
discrepancies. During the investigation, Tetra Tech EC, Inc. (TtEC) identified additional survey
units at Hunters Point Naval Shipyard (HPNS) that exhibited anomalous soil sample results.
TtEC investigated each set of anomalous results; resampled and completed additional
remediation, where necessary; and revised and resubmitted reports for these areas. TtEC also
developed corrective actions to address the possible root causes for these anomalous samples to
prevent recurrence of similar problems.

EVENT DESCRIPTION

On October 4, 2012, during a routine call with the Navy’s Radiological Affairs Support Office
(RASO), a RASO official suggested that the final systematic samples for Survey Unit 2 (within the
Building 517 footprint) had been collected from locations different than the ones specified in the
FSS report. Figure 1 is a map showing the sample locations and remediated areas.

This suggested discrepancy was based on low potassium-40 (K-40) sample activity

(< 5 picocuries per gram [pCi/g]) coupled with low radium-226 (Ra-226), bismuth-214 (Bi-214),
and lead-214 (Pb-214) reported by the on-site Department of Defense accredited laboratory in
the set of systematic samples collected post-remediation at a depth of no more than 6 inches
below ground surface (bgs) for Building 517 Survey Unit 2 (B517 SU-002). These samples are
described as “anomalous” soil samples because the sample results are not consistent with the
expected sample results from the survey unit in question. These samples, and other samples
meeting these conditions, are referred to as “anomalous samples” throughout this report

The determination of consistency was based on the professional judgment of the Radiation
Safety Officer, and on comparison of the results with results from other soil samples collected
concurrently or previously in the associated survey unit. Due to the complex fill history of
HPNS, the soil sample results in some cases can be expected to be somewhat uniform, as in
some surface survey units where the fill material appears homogeneous. In other cases, such as
trench survey units that cut through several layers of different fill materials, the soil samples
would be expected to exhibit a more varied distribution.

A subset of “anomalous samples” is often referred to as “low K-40” samples, because of an
atypical concentration of low K-40, Ra-226, Bi-214, Pb-214, and cesium-137 (Cs-137) activity
concentrations across a large number of soil samples within a survey unit. Such soil samples
have been, and continue to be, collected periodically in various locations at HPNS, most notably
along the 1935 shoreline (Figure 2 of Attachment 1). This was likely due to the expansion of the
HPNS through use of fill materials derived from native Franciscan bedrock from the inland hill
area. A description of the site conceptual model for the “low K-40” soil present throughout the
site, especially along the boundary of the HPNS 1935 shoreline located in Parcel C, is included
in Attachment 1. A listing of “low K-40 soil samples with a statistical analysis of “low K-40”
soil samples and all soil samples collected since January 2008 is contained in Attachment 2.
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Since January 1, 2008, approximately 2,500 samples meeting the definition of “low K-40”
samples have been collected at HPNS.

The activity levels from various isotopes from the B517 SU-002 anomalous samples were not
representative of previous systematic samples collected from the same trench unit, and were
conspicuous in that the sample activities were consistent and unvarying across 36 of 36 samples.
As shown in Attachment 3, the set of final systematic samples from B517 SU-002 had mean,
median, and standard deviations for K-40 of approximately 1.78 pCi/g, 1.75 pCi/g, and

0.6 pCi/g, respectively. In contrast, the previous set of systematic samples collected on
February 2, 2012, produced mean, median, and standard deviations for K-40 of 16.93 pCi/g,
15.83 pCi/g, and 7.62 pCi/g, respectively.

Since the on-site laboratory results were replicated by the off-site gamma spectroscopy
laboratory, TestAmerica-St. Louis, the possibility of instrument error as the cause of the
discrepancy was ruled out.

BACKGROUND
Geologic Setting

In the late 1930s and early 1940s, fill was used to create the land surface beyond the historic
shoreline at HPNS. This fill ranged from silty and sandy clays with gravel to poorly graded
sands, boulders, and debris deposits. A majority of the coarse fill material was locally derived
from the Franciscan Formation bedrock consisting of serpentinite, greenstone, shale, greywacke,
and chert. Competency of the bedrock material encountered near the surface at Parcel E ranges
from low to very hard, and fractures are common. The weathered material is decomposed and is
friable. The unweathered Franciscan bedrock is hard and fractured. In general, samples
collected from Franciscan-derived materials report low radiological readings. The bedrock
material is often referred to as “serpentinite” by the HPNS field workers.

Former Building 517 Site Final Status Survey Summary

The Former Building 517 Site is located in Parcel E at HPNS, San Francisco, California. The
original building measured approximately 50 feet by 50 feet. The Former Building 517 Site was
previously used as a brig (jail) and the Naval Radiological Defense Laboratory Cobalt Animal
Irradiation Facility.

The radionuclides of concern at the Former Building 517 Site are Cs-137, cobalt-60, and
strontium-90. Due to its potential presence, Ra-226 is included as an additional radionuclide of
concern. These radionuclides cover alpha, beta, and gamma emitters, all three possible kinds of
radioactivity that could be emitted by these radionuclides.

An FSS for the Former Building 517 Site was designed in accordance with the Multi-Agency
Radiation Survey and Site Investigation Manual (NUREG-1575; DoD et al. 2000). To perform
the survey, the Former Building 517 Site was divided into two Class 1 survey units. Class 1
survey unit 1 consisted of a concrete slab. After the survey operations for the Class 1 concrete
survey unit were completed, the concrete surface was removed to allow surveying of the Class 1
soil survey unit beneath the concrete. Although no Class 2 survey surrounding the Class 1 soil
survey was performed, the designated Class 1 soil survey area extended beyond the foundation
footprint of the Former Building 517 Site.

Investigation of Anomalous Soil Samples at HPNS.docx 3 Investigation Conclusion
Anomalous Soil Samples

at Hunters Point Naval Shipyard, Revision 1

April 2014



INVESTIGATIVE TEAM AND METHODS

TtEC initiated the investigation to evaluate potential causes for the discrepancy. The
investigation team consisted of:

e Erik Abkemeier, PE, CHP, CSP, CHMM, Nuclear Regulatory Commission (NRC)
license Radiation Safety Officer (RSO)

e Greg Joyce, CQM, Program Quality Control Manager
e Adam Berry, Radiation Safety Officer Representative
¢ Rich Kanaya, Project Quality Control Manager

e Rick Weingarz, Assistant Project Manager

For this RCA, the investigative team used potholing, additional subsurface analysis, database
review, on-site interviews, and visual comparison of soil samples.

CHRONOLOGY OF EVENTS/TIMELINE
October 5, 2012
B517 SU-002 Subsurface Investigation

Because the composition of the backfill within Parcel E may consist of bedrock debris and the
depth of the actual bedrock can be extremely variable, the first step in the investigation was to
determine if the set of systematic samples with the anomalous readings was collected from a
specific layer in the subsurface that may or may not have been at the depth prescribed for
sampling. The sampling depth for the systematic samples, as described in Standard Operating
Procedure (SOP) HPO-Tt-009, is 15 centimeters (6 inches) bgs. The SOP is included as
Attachment 4.

B517 SU-002 was located and marked out by TtEC on-site engineers. Final systematic sample
locations and associated building footprints (B-509/B-517) were also located and marked. Once
all markings were completed, stakes and rope were erected to establish a perimeter around
SU-002. Signs reading “Do Not Enter” were hung around the perimeter to negate foot and
equipment traffic.

October 5 to 8, 2012
Locations #141, #148, #149, and #155 Potholes

On October 8, 2012, potholes were excavated with a backhoe to a depth of 3 feet bgs at four of
the sample locations with anomalous results (#141, #148, #149, and #155) to identify lithology
(Figure 1). Excavation at each location was performed in 6-inch lifts, with photographs and
measurements collected between lifts. A geologist was present to aid in the identification of
lithology. Multiple lithologies were encountered in each pothole. This created distinct layers of
differing material types which varied with depth. A summary of the initial investigation and
photographs of the sample locations potholed are included in Attachment 5.

In tandem with securing the B517 SU-002 area on October 5, all archived samples taken from
the survey unit were pulled aside and secured for comparison with the lithology observed in the
potholes. In general, the archived samples are light gray in color. Photographs of samples
pulled from the archive for locations #141, #148, #149, and #155 are included in Attachment 5.
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The samples matched the lithology at only one location (#155) where a lens of light grayish
bedrock material was observed. The hypothesis that individuals sampling soil may have either
consciously or accidentally sampled bedrock soil that had low concentrations of K-40, Ra-226,
and its progeny was not supported by observations from the potholing at locations #141, #148,
and #149.

October 16, 2012
B517 SU-002 Subsurface Sampling

Since the potholing was not conclusive at locations #141, #148, #149, and given the potential for
variability in fill materials that may be present across B517 SU-002, additional locations in
different quadrants of B517 SU-002 were potholed using a backhoe and sampled on October 16,
2012. The potholes were advanced in 6-inch intervals to a depth of 3 feet bgs. Samples were
collected at 6-inch intervals to acquire information about the radionuclide concentrations at
multiple depths to verify if sampling technique may have been a factor in the anomalous soil
sample results. All sampling was verified and documented by an independent party, Rich
Kanaya, Project Quality Control Manager, in surveillance reports included as Attachment 6.
Photographs of the potholes are included as Attachment 7.

A summary of the Bi-214, Pb-214, Ra-226, and K-40 concentrations is provided in Table 1. A
pothole sample map is shown as Figure 2.

TABLE 1
FORMER BUILDING 517 SITE SU-002 INVESTIGATIVE POTHOLE RESULTS

Sample ID Bi-214 Pb-214 Ra-226 K-40
07AB517-039 0.334 0.4707 0.7022 11.09
6inches 07AB517-045 0.4849 0.6182 0.9035 11.89
07AB517-051 0.4115 0.5577 0.819 13.81
07AB517-057 0.3598 0.2577 0.5537 11.45
07AB517-040 0.4547 0.4334 0.7448 12.73
12 inches 07AB517-046 0.9698 0.9118 1.245 12.45
07AB517-052 0.2658 0.3691 0.3634 10.76
07AB517-058 0.3278 0.2753 0.5787 12.08
07AB517-041 0.3203 0.4782 0.752 11.77
18 inches 07AB517-047 0.07622 0.1602 0.4654 9.22
07AB517-053 0.3269 0.3247 0.6957 7.926
07AB517-059 0.101 0.1701 0.6186 8.725
07AB517-042 0.01964 | 0.02277 | 0.06388 0.476
>4 inches 07AB517-048 0.04757 0.1221 -0.1024 10.2
07AB517-054 0.3334 0.2329 0.5851 6.622
07AB517-060 0.4268 0.3673 0.5442 12.14
07AB517-043 0.1168 0.1369 0.1389 5.773
30inches 07AB517-049 0.1962 0.2484 0.4376 8.74
07AB517-055 0.1217 0.1549 0.4367 8.374
07AB517-061 0.08145 0.1993 0.1689 6.603
07AB517-044 0.08985 0.1425 0.6409 10.85
36inches 07AB517-050 0.6213 0.591 1.016 9.783
07AB517-056 0.2989 0.3047 0.3685 10.39
07AB517-062 -0.02878 | 0.06787 0.1407 4.778

K-40< 5 pCi/g
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FIGURE 2
POTHOLE SAMPLE MAP
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The complete set of soil sample results is available upon request.

Given that all 36 final systematic samples collected on April 10, 2012, in B517 SU-002 showed
K-40 at concentrations less than 5 pCi/g, it would be expected that sample results from the four
quadrant locations at 6-inch intervals to depths of 3 feet bgs would have similar results.
However, only two locations had results similar to the final systematic results, and both of these
locations were significantly deeper than the targeted 6 inches bgs.

B517 SU-002 Subsurface Investigation Conclusions

The hypothesis that individuals sampling soil may have either consciously or accidentally
sampled bedrock soil that had low concentrations of K-40, Ra-226, and progeny was not
supported by observations from the potholing or the subsurface sampling. No lithological
evidence suggests that a bedrock soil layer exists, light gray in color, that is contiguous across
B517 SU-002 at depths less than 2 feet bgs, which would account for anomalous readings in all
36 final systematic sample locations. In addition, even though two results from subsurface
sampling were similar to the anomalous K-40 results, neither sample was located at a depth that
could be credibly attributed to misjudging a 6-inch sampling depth.

October 16, 2012
Investigation to Identify Other Sites with Low K-40 Data

While waiting for the results from the subsurface sampling, the NRC licensed RSO, Erik
Abkemeier, and others reviewed soil sample data collected from other HPNS sites surrounding
the Former Building 517 Site. The review looked specifically for soil samples with K-40
concentrations less than 5 pCi/g.

Previous to this investigation, patterns of radionuclide concentrations were not specifically analyzed
by anyone on the HPNS team. Concentrations of Ra-226 and its progeny were carefully monitored
on gamma spectroscopy results to ensure that the Ra-226 release criterion was not exceeded. As
K-40 is not a radionuclide of concern, K-40 concentrations were not monitored other than in
conjunction with evaluating gamma scan and static readings that appear more elevated than usual
but do not exhibit elevated concentrations of any of the radionuclides of concern.

October 15 through 19, 2012
Database Review

From October 15 through October 19, Erik Abkemeier, George Chiu, and Thorpe Miller
reviewed soil sample results from the on-site database, as well as survey unit sampling maps.
The review was to:

e Identify areas with similar anomalous K-40, Ra-226, and progeny concentrations that do
not correlate with previous samples in the area in the event that multiple soil sample sets
were collected.

e Evaluate soil sample sets exhibiting similar radionuclide concentrations that appear
divergent from other soil samples in the area.

The key radionuclides, sampling date, and individual listed as the sample collector on the sample
chain of custody are provided in the spreadsheets in Attachment 3. Note that not all survey units
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listed in the spreadsheet show anomalous soil sample results. Some survey units are listed for
comparison of soil sample results for other survey units in the same general area.

The review of the data showed a pattern of consecutive samples with uncharacteristically low
K-40, Ra-226, and progeny concentrations in 12 survey units at 3 additional sites in the Parcel C
and E areas. In many of these areas, previous systematic samples collected in the same vicinity
did not show the same low K-40 concentration. As these anomalies are consistent with the K-40
sample concentrations as evidenced in B517 SU-002, the scope of the investigation was
expanded to cover other survey units.

October 24 through November 28, 2012
Additional Systematic Sampling

From October 24 through November 28, the HPNS team took action to collect systematic
samples in these areas to determine if the radionuclide signature of low K-40, Ra-226, and
progeny could be replicated. An additional surveillance was conducted by Greg Joyce on
October 24, 2012, for B517 SU-002. The surveillance report is contained in Attachment 8. A
listing of survey units that warranted further investigation is provided as Table 2. Soil sample
survey maps for the former Building 517 Site, Building 707 Triangle Area (707 Area), Shack
79/80, and North Pier are included in Attachment 3.

TABLE 2
SURVEY UNITS RECOMMENDED FOR RESAMPLING

Area Sur\{ey Sample Date cocC Radi'ol_ogical
Unit Numbers Collected Technician
517 2 123-158 10-Apr-12 Jeff Rolfe
707 9 59-78 08-Jun-11 Jeff Rolfe
707 16 67-86 07-Jun-11 Jeff Rolfe
707 17 64-83 08-Jun-11 Jeff Rolfe
707 22 81-100 12-Aug-12 Anthony Smith
707 23 5-24 31-Jul-12 Jeff Rolfe
North Pier 1 28-47 31-May-12 Ray Roberson
North Pier 7 30-49 04-Jun-12 Justin Hubbard
North Pier 8 32-51 31-May-12 Ray Roberson
North Pier 10 27-46 31-May-12 Ray Roberson
North Pier 11 27-46 31-May-12 Ray Roberson
79/80 2 3, 5-6, 8-22 04-Apr-12 Jeff Rolfe

Additional Systematic Sampling Results

Results, including calculation of the mean, median, and standard deviation values for the
complete systematic sample data sets, are contained in the spreadsheets of Attachment 3. The
systematic sample results collected as a result of this investigation are substantially more
elevated than the anomalous set of systematics, suggesting that the anomalous set of systematic
samples is not representative of its respective survey unit.

For example, in the set of final systematic samples from B517 SU-002 that led to this
investigation, the mean, median, and standard deviation for K-40 concentrations were
approximately 1.78 pCi/g, 1.75 pCi/g, and 0.6 pCi/g, respectively. The set of systematic samples
collected as part of this investigation on October 24, 2012, produced results for K-40
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concentration mean, median, and standard deviations of 15.16 pCi/g, 14.77 pCi/g, and
5.13 pCi/g, respectively.

Note that in some cases, such as in the Shack 79/80 Survey Unit 2, soil samples collected as a
result of the anomalous set of systematic samples identified radionuclides of concern at a level
exceeding a radionuclide-specific release criterion. In these cases, additional characterization
samples were collected to bound the extent of contamination and remediate the affected area.
These soil sample results are included in Attachment 3 as well.

Table 3 is a listing of survey units showing some low K-40 concentrations but not exhibiting the
need for collection of an entire systematic sample set, due either to a mix of more elevated K-40
concentrations and/or no other sets of samples that conflict the low K-40 results. These survey
units warrant further review and may require resampling.

TABLE 3
SURVEY UNITS WITH LOW K-40 CONCENTRATIONS FOR POSSIBLE
RESAMPLING
Area Surv_ey Sample Date cocC Radipl_ogical
Unit Numbers Collected Technician

500 3 45-56 4/4/12, 4/13/12 | Jeff Rolfe/Anthony Smith

707 3 37-56 24-Feb-11 Jeff Rolfe

707 13 31-50 4-Mar-11 Jeff Rolfe
Parcel C Trench 234 1-18 18-Nov-11 Joe Cunningham
Parcel C Trench 238 18-35 12-Apr-12 Joe Cunningham
Parcel C Trench 242 25-42 17-Apr-12 Joe Cunningham
Parcel C Trench 302 5-22 22-May-12 Joe Cunningham

Note that the Building Area 500, Survey Unit 3 samples are the result of post-remediation
samples collected at a deeper point than surface samples. The final set of systematics in that
survey unit showed a typical radionuclide concentration distribution for K-40, Ra-226, and
progeny. These samples lend credence to the possibility that soil samples from B517 SU-002
were dug below a depth of 6 inches. As that theory has been effectively disproven, these soil
samples are questionable as well.

Additionally, the Parcel C trenches listed in Table 3 have been backfilled and are not easily
accessible. Because trenches to remove pipe are at a depth that frequently intersects with the
native bedrock soils, there is a possibility that the soil type at which the trench samples were
collected is of a uniform naturally occurring radionuclide concentration, such that the samples
are all valid; however, these trenches do have sets of final systematic samples that are anomalous
when compared to other survey units. Recommendations regarding these trenches are included in
Attachment 19.

Week of November 5, 2012
On-Site Interviews and Examination of Samples

Because laboratory error and the presence of a near-surface contiguous bedrock soil were ruled
out as a possible cause for the B517 SU-002 discrepancy and results from vertical sampling and
another set of systematic samples, collected within feet of the anomalous locations, did not report
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similar low K-40 results, the next step was to investigate the potential of human error as the
cause for the discrepancies.

During the week of November 5, 2012, Erik Abkemeier and Greg Joyce conducted
investigations at HPNS consisting of:

e Interviews with individuals listed on the chains of custody for the anomalous soil samples
listed in Table 2, as well as direct supervisors, members of the sampling crews, and
individuals listed on the receiving end of the soil samples at the Curtis and Tompkins on-
site laboratory

e Inspection of the sites with anomalous systematic sample sets to determine the
homogeneity of surface soil type as well as examine the soil strata in the potholes dug in
B517 SU-002

e Visual comparison of all sets of systematic soil samples collected at B517 SU-002

Interviews with Personnel

Interviews were conducted with a predetermined set of questions, including prompts for any
knowledge of improprieties or unethical behavior, as well as a lead-in by Erik Abkemeier and
Greg Joyce describing the situation, the seriousness of the situation, and the likelihood of follow-
up questions from other entities. Individuals were often asked follow-up questions to further
understand the sample collection, sample receipt, or sample preparation process, as well as to
probe for any direct or indirect pressures. A synopsis of the interview with each individual is
included in Attachment 9.

Field Emplovees

The individuals interviewed as a part of the teams collecting soil samples in the field consisted of
TtEC Health Physics Supervisors, Steve Rolfe and Justin Hubbard; Radiological Survey &
Remedial Services, LLC (RSRS) subcontracted Radiation Control Technicians (RCTs), Jeff
Rolfe and Ray Roberson; and TtEC laborers Jorge Colonel, Reggie Young, and Jeff Langston.
Although listed on the chains of custody for some anomalous systematic soil sample survey
units, Anthony Smith and Joe Cunningham were not interviewed as they were no longer working
at the HPNS project site at the time of the investigation. Shortly after this investigation, Ray
Roberson passed away.

From these interviews, the following points were corroborated consistently:

e Only HPNS Health Physics Supervisors or RCTs fill out chain-of-custody paperwork.

e HPNS Health Physics Supervisors give direction on what tools to use, consisting of
picks, shovels, chipper hammers, and sometimes backhoes for hard surfaces, as well as
what depth to collect the samples.

e Sample locations are selected using Visual Sample Plan software as described in the
approved work plans. Engineers provide a map and orange markings with numbers on
the ground in each survey unit to mark areas where samples are to be collected and field
crews sampled only where the sample location was marked.

e Only one to two sets of survey unit samples could be collected in one day. Collecting
greater numbers of samples would be difficult.
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e No one knew of any sample collection outside the points that samples were marked to be
collected or of sampling outside the survey unit sites.

e The teams were under no pressure or schedule deadlines for completing survey units.
The only indication of any sense of urgency came from Steve Rolfe, who had been told
that there had been no completed work that could be invoiced for Parcel E in some time.

During these interviews, both Justin Hubbard and Ray Roberson stated that collection of more
than two sets of systematic samples in one day would be difficult. However, the investigation
revealed that Ray Roberson was listed on chains of custody for four sets of systematic samples
from the North Pier, which is extremely rocky and difficult to sample, as well as an additional
trench segment survey unit, all on May 31, 2012. These chains of custody are in conflict with
the statements made by these two individuals.

Laboratory Emplovees

The individuals interviewed as a result of being listed on the chains of custody for sample receipt
of anomalous systematic soil samples at the Curtis and Tompkins on-site laboratory were Phil
Smith and Robin Fluty, laboratory supervisors, and Jeff Fluty, Andy Alexander, and Jon
Alexander, laboratory technicians. All are Curtis and Tompkins employees.

For these interviews, the following points were consistently corroborated:

e Verifying the sample bag numbers against the chain-of-custody forms is an established
process.

e Sample preparation is an established process.

e Sample bags are stored in the receipt or processing Conex to which only the laboratory
technicians and laboratory manager have lock access.

e The Conex is never left unattended or unlocked.

e Laboratory employees have minimal knowledge of where soil samples are collected in
the field.

e Laboratory employees have minimal knowledge of whether specific soil samples are
above or below a release criterion for a radionuclide of concern.

e All laboratory technicians can perform all functions, all sample receipt, sample analysis,
and gamma spectroscopy.

Other HPNS Emplovees

Additionally, Bryan White, Basewide HPNS Supervisor at the time of investigation and former
Radiological Quality Control personnel, and Jarvis Jensen, Health Physicist, were interviewed.
Bryan White provided background and insight into the manner in which soil samples are
typically collected, as he had performed quality control surveillances of the evolution in the past.
He knew of no intentional soil tampering, and did not believe anyone on-site would engage in
such an activity. Jarvis Jensen was not aware of any known or rumored soil sample tampering.
He had originally suspected the anomalous soil sample results found in the B517 SU-002 had
been the result of digging too deep because he believed it was fairly common knowledge among
the RCTs that the “blue-green” serpentinite rock provided favorably low Ra-226 results.
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November 7, 2012
Inspection of Sites with Anomalous Data

On November 7, 2012, Erik Abkemeier and Greg Joyce accompanied Construction Manager
Dennis McWade and Radiation Safety Officer Representative Adam Berry to inspect BS17
SU-002, various import fill piles, the North Pier, and the 707 Site.

Examination of Soil Surfaces at Former Building 517 Site, Survey Unit 2

A visual inspection of the surface soils at B517 SU-002 showed that there appears to be a
number of different soil types throughout the surface area, of which little appears to match the
gray soil from the anomalous set of systematic samples. Additionally, the four potholes
contained materials in a variety of colors, but the depths were not consistent. Therefore,
collecting an entire set of 36 systematic samples in a contiguous soil stratum at depth, by
accident, seemed unlikely.

Examination of Import Fill Piles

The same individuals visited the site of several import fill piles to look for soil that appeared
similar to the soil of the anomalous B517 SU-002 samples. Soil samples collected for gamma
spectroscopy analysis from the import fill piles did not have any results similar to the anomalous
sample results.

Examination of North Pier

The North Pier had been covered by crushed asphalt at the conclusion of remediation several
months earlier; however, it was evident where samples had been collected as part of the
investigative process. A test pit was dug to a depth of 3 feet bgs. The soil beneath the asphalt was
a mixture of rocks, gravel, and clays, and was not consistent throughout the area. Results from the
test pit on the North Pier are shown in the following Table 4, and sampling locations are shown on
Figure 3. Photographs are provided in Attachment 10. No results at any depth were comparable to
the anomalous soil samples with low concentrations of K-40, Ra-226, and progeny.

TABLE 4
NORTH PIER TEST PIT SAMPLES COLLECTED TO ADEPTH OF 3 FEET
Sample ID K-40 (pCi/g) | Ra-226 (pCi/g) | Cs-137 (pCi/g) | Bi-214 (pCi/g) | Pb-214 (pCi/g)

07A-5B04-002 13.73 0.5723 0 0.5101 0.4946
02ANPR-1100 6.796 0.3756 -0.01209 0.0923 0.2235
02ANPR-1101 9.391 0.3323 -0.008652 0.2755 0.4686
02ANPR-1102 9.294 0.4989 -0.006876 0.4131 0.3777
02ANPR-1103 6.227 0.3655 -0.0004954 0.09775 0.1739
02ANPR-1104 8.076 0.3324 0 0.3696 0.2369
02ANPR-1105 8.011 0.1466 0 0.3387 0.3623
02ANPR-1106 10.64 0.5653 -0.006999 0.3513 0.4925
02ANPR-1107 10.51 0.4341 0.007666 0.3817 0.5214
02ANPR-1108 17.77 1.359 0.01339 0.4399 0.5899
02ANPR-1109 6.758 -0.1163 -0.004885 0.1066 0.2448
02ANPR-1110 7.906 0.4756 0.004713 0.143 0.2897
02ANPR-1111 7.847 0.5883 0.001557 0.3008 0.3195
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FIGURE 3
NORTH PIER SAMPLE LOCATIONS
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Examination of Site 707

Due to performance of the Task-specific Plan for the Building 707 Triangle Area Remedial
Action Support and Final Status Surveys, the 707 Site had varying degrees of remediation

performed, so that there were different depths across the area. An exposed layer of “road base,’

b

looked similar in color (gray) and composition (relatively homogeneous) to the soil samples
from B517 SU-002. Photographs are provided in Attachment 11, and sample locations are
shown on Figure 4. Samples of the road base were analyzed, and results are shown in Table 5.

FIGURE 4

SITE 707 TRIANGLE MAP

TABLE 5
SITE 707 ROAD BASE SAMPLE RESULTS

Sample ID K-40 (pCi/g) | Ra-226 (pCi/g) | Cs-137 (pCi/g) | Bi-214 (pCi/g) | Pb-214 (pCi/g)
03AB707-243 0.9625 -0.0327 0 0.04739 0.05083
03AB707-244 10.66 0.2727 0.0003179 0.2967 0.2651
03AB707-245 1.387 -0.005944 0 0.05911 0.003418
03AB707-246 1.767 0.1753 -0.003111 0.04795 0.1434
03AB707-247 4.043 0.3342 0.002867 0.09128 0.2231
03AB707-248 4.025 0.2588 0 0.2039 0.2427
03AB707-249 1.819 0.2468 0.00544 0.1213 0.1636
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As the results of all but one sample seemed to closely match the low K-40, Ra-226, and progeny
concentrations seen in the anomalous results, this site is a potential source of the material. Note
that the only result that did not match the radionuclide signature (Sample ID 03AB707-244) was
collected at the surface, and not in the actual “gray road base” stratum.

November 7 to 8, 2012
Visual Comparison of B517 SU-002 Archived Soil Samples and Associated Tuna Cans

On November 7 to 8, 2012, Erik Abkemeier, Greg Joyce, and Rick Weingarz compared visual
characteristics of different soil samples from the four different systematic sets collected within
B517 SU-002. Samples 8 to 43 were the original set of systematics, samples 72 to 107 were the
second set of systematics, samples 123 to158 were the third set of systematics (with anomalously
low K-40, Ra-226, and progeny concentrations), and samples 159 to 194 were the fourth set of
systematics collected and analyzed as a result of this investigation. Because there was a
comparatively small amount of remediation performed, one would not expect a significant
change in the radionuclide concentration or physical characteristics within a small area.
Attachment 12 provides photographs and locations of the various groupings of soil samples, both
from tuna cans and excess soil sample bags.

One clear feature is that the samples from the third set of systematic samples do not appear
similar in color to any of the other systematic samples, and all of the samples within the set look
extremely similar, if not identical. This color uniformity coupled with the homogeneity of the
low K-40, Ra-226, and progeny concentrations in an area with many visually distinct soil types
within the survey unit led the investigators to conclude that the soil samples were not collected
from B517 SU-002.

November 29 to December 3, 2012
Initial Investigation Report

The initial investigation report titled Investigation of Low Potassium Activity Concentrations in
Soil Samples at Hunters Point Naval Shipyard is provided to the Navy and the NRC.

October 5 to 21, 2013

Update and Response to Navy Letter

On October 3, 2013, Navy management held a meeting with TtEC management to discuss a
proposed update to the November 2012 initial investigation report. At the conclusion of this
meeting, the Navy issued a letter (Attachment 13) on the same date requesting additional
information.

TtEC agreed to reissue the initial report to include a status of corrective actions, as well as
provide additional information on the investigation since submitting the initial report on
November 29, 2012. The revised report incorporated the additional information requested by the
Navy and updated the status of corrective actions taken by TtEC as of October 2013.

The Navy asked that TtEC identify the origin of the “low K-40” soil that may have been
substituted in the sampling process (see question 1.c, Attachment 13). The investigators initially
suspected the source of the “low K-40" soil was the Building 707 Triangle Area. Subsequent
investigation of other potential source materials and analyses revealed that drill cuttings
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consisting of greenish/grayish soil present on the ground floor of Building 253/211 have
radioanalytical characteristics consistent with the “low K-40 soil. The radioanalytical results
for these soil samples are contained in Attachment 14 and are summarized in Table 6.

TABLE 6
BUILDING 253/211 DRILL CUTTING SOIL SAMPLE RESULTS

Sample ID |Bi-214 (pCi/g)|Cs-137 (pCi/g)| K-40 (pCi/g) | Pb-214 (pCi/g) | Ra-226 (pCi/g) Comments
04AB253-901 0.04346 0 0.1799 0.01653 0.02979|Green
04AB253-902 0.1198 0 3.64 0.1448 0.4302|Brownish-white
04AB253-903 0.001009 0 0.3812 0.1263 0.1748|Green
04AB253-904 0.3593 0.003745 8.103 0.4839 0.9601|Brown/White mix
04AB253-905 0.03367 -0.0001166 0.4592 -0.0007405 0.1023|Green
04AB253-906 0.1627 -0.002036 3.323 0.2025 0.3245|Dark Brown

The significance of this discovery was that if individuals decided to substitute samples from one
source, it would be easier in the confines of a building where the actions are less likely to be
observed by others. Either the Building 707 Triangle Area or the Building 253/211 drill cuttings,
or both, may have been used as substitute soil samples, as both soil sources exhibit similar
radiological characteristics. However, the investigators were unable to conclusively determine a

source.

Copies of chain-of-custody forms, gamma static surveys, scan surveys, daily report information,
and other ancillary information associated with the survey units listed in Tables 2 and 3 are
included as Attachment 15.

Several other issues were identified through a review of survey data and chain of custody records
(see request 1.d in Attachment 13):

The same individual, Ray Roberson, was listed on the chain-of-custody form as having

collected soil samples on May 31, 2012, at Survey Unit 304 at the same time he was
listed as collecting soil samples at North Pier Survey Unit 11. The purpose for discussing
Ray Roberson as the signatory on chain-of-custody forms is to pinpoint any unusual
documentation; it is not meant to imply that Mr. Roberson was the sole cause or
contributor to the anomalous data.

Gamma static surveys were conducted in North Pier Survey Units 1, 8, 10, and 11 on

May 31, 2012, from 14:52 to 16:25. The soil samples from these areas were documented
as having been received at the Curtis and Tompkins laboratory from 16:12 to 16:45. If

the soil samples had been collected appropriately, gamma static surveys would have been
collected prior to collection of the soil samples.

The collection of 1-minute statics in Survey Unit 1 on May 31, 2012, for 20 samples from

14:52 to 15:14 (22 minutes), Survey Unit 8 from 15:18 to 15:39 (21 minutes), Survey
Unit 10 from 15:41 to 16:03 (22 minutes), and Survey Unit 11 from 16:04 to 16:25

(21 minutes) is not consistent with the typical times to collect 1-minute gamma static
measurements (typically in the 28- to 32-minute range for 20 measurements). This is
indicative that the gamma static measurements may have been collected in a smaller area
than a typical survey unit.
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Chain-of-custody forms for the North Pier Survey Units 1, 8, 10, and 11 in
Attachment 15 list the name of the sampler as “Ray Roberson,” but the chain-of-custody
form for Survey Unit 304 lists the name of the sampler as “R. Roberson.”

In the Site 707 Survey Unit 17 area, only a minor remedial action was taken. Prior to the
remediation, 40 percent of the gamma static surveys exceeded the mean background plus
three sigma investigation limit. On June 8, 2011, during the collection of soil samples,
none of the gamma static survey measurements was above the mean background plus
three sigma investigation level. This brings into question whether soil samples collected
on June 8, 2011, were from the same area from which previous samples were collected.

All of the individuals who appeared to be involved based on these ancillary records are the same
individuals identified as either signing as the sample collector for anomalous soil samples and/or
the Health Physics Supervisor responsible for the sample collection. As such, these individuals
received disciplinary action, and the associated data had already been rejected from inclusion in
any FSS reports, as the associated resampling work was conducted in its entirety.

FINDINGS

The investigation was conducted to assess a discrepancy regarding the final systematic soil
samples from B517 SU-002, which may not have been collected at the locations specified in the
FSS report. The following are findings based on various possible scenarios that might have
contributed to or caused the discrepancy:

Hypothesis: Did Instrument Error Cause the Discrepancy?

0 The excellent correlation between on-site laboratory gamma spectroscopy results
and the off-site gamma spectroscopy results for K-40, Ra-226, Bi-214, and
Pb-214 effectively rules out instrument error as a cause for the anomalously low
K-40, Ra-226, and progeny results. A comparison of onsite and offsite laboratory
results is contained in Attachment 3.

Hypothesis: Did Laboratory Error Cause the Discrepancy?

0 Curtis and Tompkins laboratory technicians are essentially blind of field sampling
events.

0 Curtis and Tompkins chain of custody and sample control are robust and well
controlled. Information provided by Curtis and Tompkins laboratory technicians
corroborating chain of custody and sample control is contained in Attachment 9.

Hypothesis: Were the Anomalous Samples Collected at the Prescribed Depth?

0 The idea that individuals sampling soil may have either consciously or
accidentally sampled bedrock soil with low concentrations of K-40, Ra-226, and
its progeny was not supported by either observations from the potholing or the
subsurface sampling. Information is contained in Attachments 6 and 7.

0 No lithological evidence suggests that there is a bedrock soil layer, light gray in
color and contiguous across B517 SU-002 at less than 2 feet bgs, that would
account for anomalous readings in all 36 final systematic sample locations.
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e Hypothesis: Can Sample Results in Question Be Replicated?

0 Samples collected during the investigation fail to yield results that match the
uniform results for K-40, Ra-226, and progeny produced in the anomalous set of
systematic results for each survey unit in question. Collection of soil samples at
various depths within a survey unit does not result in replicating anomalously low
K-40, Ra-226, and progeny results, with few exceptions. The exceptions noted
are at depths significantly below the surface.

e Hypothesis: Does Visual Inspection and Comparison Show Soil Homogeneity?

0 Visual inspection of the survey units in question shows a wide variety of soil
types, such that a consistent concentration of naturally occurring radioactive
materials within an individual survey unit is unlikely.

0 Visual inspection of the anomalous soil samples as compared to other soil
samples collected in the area shows a homogeneity in the anomalous soil samples
that is not produced in any other soil sample collected within the area.

e Hypothesis: Did Inappropriate Sampling Techniques Result in Discrepancies?

0 All individuals interviewed claimed all appropriate soil sampling techniques were
employed. Personnel interview information is contained in Attachment 9.

e Hypothesis: Did Management Commitment to Schedule Create a Motive to
Complete Work by Unethical Means?

0 Field RCTs, lab technicians, and laborers from the sampling crew, when directly
asked during individual interviews if they felt pressure to meet a schedule, all
stated that they felt no pressure to complete work. The one exception was Steve
Rolfe’s comments that the work in the 707 Area had not been completed within
the period of performance, and that there was an extended period of time that
billable work had not been completed in Parcel E.

0 As the RCTs are subcontracted workers typically migrating to different projects at
the completion of contract work, it is counterintuitive for them to complete work
in an unethical manner. When the work is completed, the RCTs associated with
the contract are released from work, and must seek employment on another
contract. Thus, it appears to be beneficial to the RCTs for a work period to be
extended as long as possible, such as through more remediation work resulting
from systematic soil samples with concentrations of radionuclides of concern
exceeding the radiological release criteria. Personnel interview information is
contained in Attachment 9.

CONCLUSIONS

With the above hypotheses ruled out, there is one feasible explanation for samples exhibiting
consistently low concentrations of K-40, Ra-226, and progeny, with visual characteristics that
are similar, if not identical, but not representative of the heterogeneous soil types within the
survey units in question. That explanation is that the persons listed as the sample collectors on
the chain-of-custody forms, either by themselves or in conjunction with others, collected soil
samples in areas outside the designated survey units. Note that Mr. Anthony Smith and Mr.
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Joseph Cunningham were listed on the chain-of-custody forms but were not available for
interviews because they had left the HPNS project before the investigation began.

The homogeneity of the soil sample results and visual characteristics indicate that the soil
samples may have been collected from one homogeneous soil type, possibly from a small area.
The soil referred to as the “road base” in the Survey Unit 22/23 areas of the Site 707 may be a
source of the material, as its radionuclide signature is similar to that of the soil from the
“anomalous” samples, and the grayish color is similar. Sample results collected from drill
cuttings from another contractor and stored in Buildings 253/211 show similar “low K-40”
results as discussed previously. This may have also served as the source of the “low K-40” soil.
Additionally, in the case of sample collection at the North Pier, soil samples were collected from
four survey units at the North Pier and one other survey unit all in one day according to the
chain-of-custody forms. This quantity of sample collection performed in one day is unrealistic
based on interviews with members of the sampling team. The sample collection rate of one to
two survey units per day appears to be corroborated by the sample collection rate performed for
this investigation.

The motivation for collecting soil samples in areas outside the assigned survey units is unclear.
The radioanalytical and physical evidence contradicts the oral testimony provided by members
listed on the sampling section of the chain-of-custody forms. Note that multiple survey units in
the Site 707 area were remediated primarily as a result of Cs-137 concentrations exceeding the
release criterion. The five survey units within the North Pier that showed anomalous results
provided a basis for an FSS report to radiologically release the North Pier.

It is counterintuitive for RCTs and HPNS supervisors to want to complete the release of an area
rapidly, as this may shorten the length of employment. On the other hand, if the RCT and/or
supervisors believed that rapidly finishing survey units would result in future work awards from
the Navy at HPNS, or if they wanted to collect samples from an area that did not require
significant manual effort, such as the uses of picks and chipper hammers, some motivation to
sample in an area outside a survey unit may exist. It is not believed that the anomalous soil
samples were a result of sabotage, as the soil sample results all yielded radionuclide of concern
concentrations well below any respective release criterion.

To maximize the Navy’s confidence in the overall quality of data provided in the future, and to
minimize the likelihood of accidental and/or purposeful inappropriate soil sampling to the
maximum extent possible in the future, TtEC developed corrective actions to strengthen the
quality of all aspects of the soil sample collection and quality control review process. For
example, one corrective action focused on retraining the field teams in proper sample collection
procedures including proper use and documentation of chain-of-custody forms. As another
example, to send a message to all workers that any apparent deviation from sampling protocol
will not be tolerated, TtEC proactively removed the three remaining RCTs who had signed the
majority of the chains of custody for the identified unacceptable soil samples from any TtEC
projects, and severely disciplined the two health physics supervisors responsible for supervising
the RTCs. As a third example, to provide increased soil sample collection quality across the
entire process, TtEC significantly increased the number of quality control surveillances by the
Project QC Manager or another authorized independent party during the final systematic soil
sample collection process. In addition to close personal scrutiny by health physics professionals,
TtEC also uses Microsoft Excel conditional formatting in soil sample result spreadsheets to
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screen and identify soil sample results for closer review and evaluation. A detailed listing of
each of the corrective actions implemented by TtEC is included in the “Corrective Actions”
section.

Since implementing these corrective actions, TtEC has performed numerous quality control
surveillances to confirm the corrective actions were correctly implemented. These inspections
have validated that the corrective actions were implemented in accordance with TtEC’s plan.
More importantly, since implementing these corrective actions, a recurrence of anomalous
sample results similar to the results identified in this investigation report has not occurred

ROOT CAUSE

A TtEC Quality Event RCA summary form is provided as Attachment 16. This form is used to
conduct the causal analysis of events that resulted in a deficient condition. Each item identified
as a cause has a corrective action that is associated with it.

PROCESSES THAT MAY HAVE CONTRIBUTED TO THE CONDITION

Using the Systematic Cause Analysis Technique (SCAT), the following potential processes that
may have contributed to mishandling of soil samples and falsified data are listed. The corrective
actions in the following section provide a means to prevent the same events from occurring in the
future.

e [IMPROPER FOCUS ON PRODUCTION — The HPNS project management team may
have conveyed a message to workers that completion of work by a scheduled date was of
undue importance.

e [INADEQUATE FIELD SUPERVISION — The HPNS project management team may
not have shown adequate supervision over health physics supervisors. Health physics
supervisors may not have provided adequate supervision over radiation control
technicians and laborers.

e INADEQUATE QUALITY CONTROL SURVEILLANCES — HPNS QC personnel
may not have conducted a sufficient number or adequately detailed surveillances during
soil sample collection.

e INADEQUATE REVIEW OF DATA — The Radiation Safety Officer may not have
sufficiently reviewed radioanalytical data collected during the soil sampling process.

e INADEQUATE CONCERN FOR OTHERS — HPNS individual workers may not have
questioned actions by co-workers that appeared to be nonstandard.

CORRECTIVE ACTIONS

The following is an update on corrective actions from the initial investigation report dated
November 29, 2012. The corrective actions are shown in italics, followed by a listing of the
status of the corrective action, as well as a reference to evidence of completion.

1. Take disciplinary action for individuals identified as the sample collector on the chain-of-
custody forms for sample sets containing anomalous data reflecting uniformly low K-40,
Ra-226, and progeny concentrations. Disciplinary action will also be taken with the
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management team, quality control team, and radiological supervision responsible for
overseeing and inspecting the work.

Disciplinary action has been taken in that the three RCTs still working at the site and
whose signatures appeared as sample collector on the chain-of-custody forms for
anomalous samples in the survey units as identified in Tables 2 and 3 of the report were
removed from TtEC projects. Additionally, the two TtEC health physics supervisors who
were responsible for the soil sample collection work in the survey units with the
anomalous samples were given one month leave without pay, and letters of caution. One
of the two Health Physics Supervisors is no longer employed by TtEC. All other project
management personnel who were involved in the sampling process or could have
identified the sampling malfeasances, including the project management team, quality
control team, and radiation safety team, were issued letters of caution.

This action item is closed.

2. Retrain all personnel involved in sampling on proper sampling as detailed in SOP HPO-
Tt-009, or corporate equivalent procedure, focusing on sample collection depth,
representativeness of soil sample, and use and decontamination of equipment.

All individuals directly involved in soil sample collection at HPNS were provided
refresher training on December 5, 2012, by the site Radiation Safety Officer
Representative (RSOR) on proper soil sample collection per SOP HPO-Tt-009, as well as
proper filling out of chain-of-custody forms. Training sign-in sheets are provided in
Attachment 17. Refresher training is held annually.

This action item is closed.

3. Train all individuals at HPNS involved with soil sampling on importance of ethical
behavior, and company and personal ramifications of falsified data. Note that this
training has already been initiated with TtEC employees and subcontractors associated
with sample collection.

All individuals involved in soil sample collection, as well as virtually every TtEC
employee and subcontractor on the HPNS site, were provided training on ethical behavior
by the HPNS RSOR on November 28, 2012; January 29, 2013; February 12, 2013; and
January 30, 2014. A copy of the training presentation and copies of sign in sheets are
provided in Attachment 18.

This action item is closed.

4. Determine, with Navy input, whether survey units identified for possible resampling in
Table 3 and/or other survey units need to be resampled.

TtEC, under its own initiative, resampled all survey units listed in Table 3 with the
exception of the Parcel C Trench Survey Units 234, 238, and 242. Any survey units
exhibiting activity concentration exceeding the release criterion for a respective
radionuclide of concern were remediated and resampled until all release criteria had been
met. All suspect data, including anomalous soil sample data and gamma static survey
results, were rejected.

FSS reports are in the process of being drafted for survey units associated with the North
Pier and the Former 707 Triangle Area. Each FSS report will contain a reference to data
being rejected due to identification during the quality assurance review process.
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The four Parcel C trench units listed in Table 3 had already been backfilled, and draft
SUPR reports submitted to the regulatory agencies for concurrence. TtEC submitted
recommendations concerning Trench Units 234, 238, 242, and 302 in the October 2013
investigation report. A summary of TtEC’s final recommendations for these four trench
units has been updated and is included as Attachment 19.

Ancillary soil samples were collected on January 14, 2013 outside of the footprint of the
trench backfill for Trench Unit 234. The results were compared to the original soil
systematic sample results and were found to be similar, which indicates the original low
K-40 results were representative of subsurface conditions.

Trench Units 238 and 242, located outbound of the former shoreline in Parcel C, reported
low K-40 concentrations. Statistical analysis of original and ancillary data for Trench
Units 238 and 242 indicated the samples may be representative of the trench conditions,
but the data were not conclusive. Fill encountered in the trench excavations was
compared to fill materials described in the Site Conceptual Model for Parcel C
(Attachment 1). Both trench units contained greenish gray soils as shown in excavation
photographs, and are in proximity to other locations with documented Franciscan-derived
fill material. Franciscan-derived fill is well documented as having very low levels of
K-40 and other isotopes. Based on this association, the low K-40 concentrations reported
for these trenches were found to be correlative to typical concentrations observed at
Parcel C in the presence of Franciscan-derived fill material.

Trench Unit 302 has been re-excavated, and soil samples re-collected and analyzed. All
soil samples were less than the HPNS site radiological release criteria. A revised SUPR
for Trench Unit 302 was submitted to the Navy for review in January 2014.

This action item is closed.

5. Continue to resample, and remediate as necessary, survey units identified in Table 2.
Once the survey units have verified sample analytical data supporting a recommendation
of radiological free release, final status survey reports will be prepared and submitted to
the Navy for review and approval.

TtEC resampled all survey units listed in Table 2. Any survey units exhibiting activity
concentrations exceeding the release criterion for a respective radionuclide of concern
were remediated and resampled until all release criteria were met. All suspect data,
including anomalous soil sample data and gamma static survey results, were rejected.
FSS reports are in the process of being drafted. Each FSS report will contain a reference
to data being rejected due to identification during the quality assurance review process.

This action item is closed.

6. Implement a protocol such that an independent QC person, or health physicist, will verify
through a quality control surveillance that a minimum of 10 percent of final systematic
samples for each survey unit have been collected in accordance with the appropriate
work documents (SOPs, Task-specific Plans, etc.).

A member of the HPNS quality control team has conducted a surveillance of a minimum
of 10 percent of final systematic sample collection. Issues identified during the
surveillances have been documented and are corrected. Documentation of QC
surveillances is contained in Attachment 20.

This action item is closed.
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7. Develop and implement a protocol for reviewing sample sets to identify radionuclide
concentration trends for radionuclides quantified in gamma spectroscopy reports that are
inconsistent with previous sampling within a survey unit and/or surrounding survey units.
Note that this will include K-40 and other radionuclides that are not radionuclides of
concern.

As soil sample results are imported into the database, the results are screened by the use
of Microsoft excel filters to highlight any results with K-40 at concentrations less than

5 pCi/g. Note that low K-40 soil exists at HPNS as shown by soil sample results in
Attachment 2, and in the site conceptual model as shown in Attachment 1. For any results
that meet this criterion, the corporate Radiation Safety Officer is notified by e-mail to
make a further evaluation. The number of low K-40 results, the location of the samples
collected, and previous data for the survey unit (if applicable) are used to determine
whether the data are suspect. Using this process provides another level of quality
assurance to ensure that soil sample collection is representative of soil sample from the
respective survey units.

This action item is closed.

FINAL CONCLUSION

Collectively, completion of the above action items has resulted in high-quality FSS results.
These corrective actions ensured that all samples were collected and handled in full
compliance with the Sampling and Analysis Plan. TtEC has not had a recurrence of the
type of anomalous soil sample results that led to this investigation, indicating that the
corrective actions have addressed the problem.
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Site Conceptual Model for Hunters Point Naval Shipyard Parcel C Soil
Containing Low Concentrations of Potassium-40, Radium-226, Bismuth-214
and Lead-214

During the wartime expansion of Hunters Point Naval Shipyard (HPNS), the Navy moved vast
quantities of soil in and around Parcel C as can be seen in the photograph provided on Figure 1.
Most of Parcel C consists of flat lowlands that were constructed by placing borrowed fill
material from various sources, including crushed serpentinite bedrock from the adjacent
highland. These historical cut, fill, and grading activities support the conceptual site model
(CSM) that the wide-range of potassiuim-40 (*’K) values identified in the soil sample results
from Parcel C trenches correlates to the site geology and widely varying soil types used for fill.
Figure 1 also includes the relevant section of the 1998 Preliminary Geologic Map of the San
Francisco South 7.5’ Quadrangle and Part of the Hunters Point 7.5’ Quadrangle, San Francisco
Bay Area, California (Bonilla 1998) to demonstrate the significant variety of soil types within
Parcel C. As mapped by the United States Geological Survey (USGS), the upland portion of
HPNS consists of Franciscan bedrock and includes serpentine, chert, altered volcanic rocks, and
interbedded sandstones and shales.

Figure 2 shows the Parcel C excavated storm drain and sanitary sewer trenches, identifies the
geographic distribution of those Parcel C trenches with low K results, and shows the
approximate location of the 1935 shoreline. Also shown are nearby groundwater monitoring
wells. The near surface (less than 10 feet below ground surface) lithologies mapped in the
boring logs are varied and range from dark gray serpentinite sands, clays, and gravels to
yellowish brown clayey sands with serpentinite gravels. The boring logs are included as
Attachment 1, and the monitoring well locations are identified on Figure 2.

Survey Unit (SU) 326 from Parcel C provides an example of the variety of soil types located at
HPNS. Nineteen of the twenty-one samples from SU 326 were provided for classification of
color and soil type post-analytical processing. The samples were classified using the Munsell
Soil Color Charts (2009) and the Unified Soil Classification System (USCS) visual-manual
procedure (Howard 1986). As part of the analytical procedure, soil samples were either oven or
air dried, and then passed through a number 10 sieve until enough soil was acquired for analysis
(300 to 400 grams). The remainder of each soil sample was bagged and labeled. This remaining
bagged soil is what has been described below. Given that the soil samples were baked and a
portion mechanically removed, the soil colors and USCS classifications provided below have
been generalized. Examples from samples 6 and 11 were unavailable for examination since the
excess soil had been sent for off-site laboratory strontium-90 analysis as required by TtEC’s
Sampling and Analysis Plan. Since SU 326 remains open, photographs were taken at 15 of the
soil sample collection locations as shown on Figure 3. Photographs of the samples discussed
below are shown on Figure 4.

The 19 soil samples were grouped as follows to evaluate radiological characteristics in relation to
soil type and/or color:

Four samples with YK results below 1 picocurie per gram (pCi/g)
Seven samples with *’K results between 1 and 4 pCi/g

Seven samples with “°K results between 4 pCi/g and 19 pCi/g
One sample with *’K results greater than 20 pCi/g
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Two of the four samples with *’K results below 1 pCi/g (Samples 16 and 17) are composed of
the same material: light greenish gray (GLEY1 7/1) angular coarse sands of bluish green lithic
fragments with minor iron oxide staining. The remaining two samples (Samples 9 and 12) are
composed of light gray (10YR 7/2) coarse sand and fine gravels of angular volcanic, serpentine,
and gray sandstone fragments. The lithology and color of all four samples are consistent with
Franciscan-derived fill materials.

Five of the seven samples with *’K results between 1 and 4 pCi/g (Samples 1, 13, 14, 18, and 21)
are composed of light gray (10YR 7/2) to light greenish gray (GLEY'1 7/1) coarse sand and fine
gravel composed of angular volcanic, serpentine, and gray sandstone fragments of the Franciscan
Formation. The remaining two samples vary in color. Sample 3 is composed of dark grayish
brown (10YR 4/2) silt and coarse angular sands composed of gray and brown sandstone and
volcanic fragments. Sample 8 is composed of pale brown (10YR 6/3) fine to coarse sands of
angular volcanic, serpentine, and gray sandstone fragments. Despite the range in color
differences, the lithology and color of all seven samples are consistent with Franciscan-derived
fill materials.

The seven samples with *’K results between 4 pCi/g and 19 pCi/g (Samples 2, 4, 5, 7, 10, 15,
and 19) are composed of the same material: dark grayish brown (10YR 4/2) angular fine gravels
and sand composed of volcanics and gray sandstone fragments of the Franciscan Formation. The
lithology and color of all seven samples are consistent with Franciscan-derived fill materials.

The one sample with “°K results greater than 20 pCi/g (Sample 20) is composed of gray
(GLEY1 6/1) angular coarse sand and fine gravels of gray sandstone likely derived from
Franciscan gray sandstone (greywacke) with silt.

In conclusion, TtEC has demonstrated a direct correlation between the various soil types and
the *’K results identified in the Parcel C trench survey units. This conclusion is based on:

1) The CSM that the vast quantities of soil moved in and around Parcel C during wartime
expansion of HPNS resulted in widely varying soil types used for fill

2) The significant variety of soil types within Parcel C based on the USGS map

3) The varying *’K analytical results correlated with the soil descriptions
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FOLLOW-UP
INVESTIGATION AND CONCLUSIONS
PARCEL C TRENCH UNITS 234, 238, 242, AND 302

INTRODUCTION

On November 29, 2012, Tetra Tech EC, Inc. (TtEC) issued a report titled Investigation of Low
Potassium Activity Concentrations in Soil Samples at Hunters Point Naval Shipyard San Francisco,
California: Root Cause Analysis Former Building 517 Site, Survey Unit 2. The report was sent to
the Navy and Nuclear Regulatory Commission. The investigation documented in the report had
been initiated after the Navy Radiological Affairs Support Office identified soil sample results with
lower than expected bismuth-214 (Bi-214) and lead-214 (Pb-214) concentrations and
correspondingly low gamma spectroscopy results for potassium-40 (K-40); i.e., generally less than
5 picocuries per gram (pCi/g) while typical concentrations are in the 8 to 15 pCi/g range. The
definition of low Bi-214 and Pb-214 is not pronounced because the results are typically less than

1 pCi/g. Therefore, systematic soil samples with consistently lower than expected levels of K-40
were selected for further investigation.

TtEC queried its analytical database for all systematic soil sample results with unusually low
concentrations of radionuclides of concern, including K-40 results with concentrations less than

5 pCi/g. Using this criteria, the TtEC Radiation Safety Officer (RSO) investigated a number of soil
survey units and trench units and has determined that the individuals listed on the chain-of-custody
forms, either by themselves or with others, deliberately submitted soil for analysis from a location
other than the referenced survey unit. TtEC has determined that very low K-40 results are the best
indicator of systematic sample results that have been manipulated.

Although not stated directly in the initial investigation report, the same individuals implicated in
misrepresentative soil sample collection likely collected gamma static readings in areas outside the
corresponding survey units, as well as documented false soil sample collection times on the chain-
of-custody forms. As documented during the initial investigation, several individuals admitted that
the sample collection times were filled in after all soil samples had been collected, usually at 5-
minute intervals between samples. As a result, TtEC rejected the corresponding gamma scans and
static data.

TtEC has since concluded that a number of individuals deliberately submitted soil, scan, and static
data that were not representative of the survey unit(s) in question. Individuals who signed the
chain-of-custody forms submitting false soil samples, as well as field supervisors, were removed
from TtEC radiological remediation projects and/or received disciplinary actions. Although
initially referred to as the “low K-40 investigation,” that reference was dropped when discussing the
investigation and associated rework with the Navy. As such, TtEC changed the title of the follow-
up report to Investigation of Anomalous Soil Samples at Hunters Point Naval Shipyard, dated
October 21, 2013.

TtEC has assumed both professional and financial responsibility for the improper actions of the
unidentified individuals. Accordingly, TtEC has rejected the questionable data and has taken
corrective actions including, but not limited to, performing rework that included resurveying,
resampling, and remediation when required for the survey units identified in the initial report. This
rework has been performed at no additional cost to the Navy.
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TtEC’s investigation had three major components. The first was to continue to rework all of the
affected survey units until they meet the project objective of free release; the second was to
continue the investigation and report subsequent findings; and the third was to implement the
corrective actions described in the initial report and summarized below.

Since submitting the initial investigation report in November 2012, TtEC has completed reworking
the affected survey units and is in the process of submitting updated reports associated with those
survey units. This first component of the investigation is nearly complete.

TtEC has also completed the second and third component of the investigation by finishing the
investigation and implementing corrective actions. Both TtEC’s Program Quality Control Manager
and RSO have completed several surveillances of site activities to verify that the corrective actions
have been implemented, the procedures are being followed, and, most importantly, the corrective
actions are preventing a recurrence.

TtEC continued to evaluate other areas recommended for potential further action, specifically
Corrective Action #4 and the four Parcel C trenches discussed in both the November 2012 and
October 2013 reports. These reports requested Navy input on proceeding with further work on
these Parcel C trenches. TtEC performed additional investigation and evaluation to assist the Navy
in deciding a path forward for the trenches.

The information provided below addresses these four Parcel C trenches: Trench Units (TUs) 234,
238, 242, and 302. The RSO initially identified these trench units as potentially requiring additional
investigation because the systematic sample sets have K-40 concentrations less than 5 pCi/g.

Table 1 lists the four trench units and systematic sampling sets identified as containing uniformly
low K-40 concentrations.

Sampling Methodology

Prior to commencing this investigation, the four trenches in question had been backfilled, and
resampling from the same location was not possible. Additional soil samples were collected
adjacent to each of the four trench units to determine whether the K-40 concentration results from
the final systematic soil samples were representative of the surrounding soil and whether these data
correlate with the K-40 data contained in their respective Survey Unit Project Reports (SUPRS).

For each of the suspect survey units, the RSO reviewed the systematic sample results for the
location and distribution of the samples with low K-40 concentration results. Based on this review,
the RSO selected four to five systematic soil sample locations from each of the survey units and
directed that a corresponding soil sample be collected 2 to 5 feet outside the trench unit boundary, at
the same depth as the systematic sample. The intent was to collect a sample of the native material
adjacent to systematic sampling locations with low K-40 concentrations and compare the results to
the systematic samples, which are believed to be the same native material.

Results from the additional sampling for K-40, radium-226 (Ra-226), Bi-214, Pb-214, and cesium-
137 (Cs-137) were compared to respective concentrations reported in samples from the original
trench unit to determine whether the low values represent naturally occurring subsurface conditions.
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Parcel C Trench Unit 234

The RSO review of TU234 found that 14 of the 18 final systematic samples collected on
November 18, 2011 showed K-40 concentrations of less than 5 pCi/g as well as a number of
corresponding Ra-226, Bi-214, and Pb-214 concentrations less than 0.2 pCi/g. The remaining four
final systematic soil samples had K-40 results ranging from 7.169 to 8.562 pCi/g and were thus not
flagged as anomalous.

Ancillary samples were collected from the same depth as the original sample at four areas adjacent
to final systematic soil sample locations on January 14, 2013. The locations of TU234 final
systematic samples and ancillary samples are shown on Figure 1. Original final systematic sample
results and ancillary sample results are included in Table 2. Ancillary soil sample gamma
spectroscopy results are provided in Appendix A.

Results from the ancillary sampling reported K-40 concentrations ranging from 0.5002 to

6.984 pCi/g. The K-40 concentrations reported in the systematic samples ranged from -0.2626 to
8.582 pCi/g with a mean of 2.6 pCi/g and a standard deviation of 3.2 pCi/g. All ancillary sample
K-40 results were within the mean plus two standard deviations of the systematic samples. The
corresponding Ra-226, Bi-214, Pb-214, and Cs-137 concentrations for the ancillary samples were
similar to the systematic samples results.

Conclusion and Recommendation: Since the ancillary samples collected from soils outside the
footprint of the trench backfill reported K-40 concentrations similar to the systematic samples
results, the low K-40 results initially identified as anomalies in the database appear to clearly be
representative of subsurface conditions. No further action will be taken at TU234.

Parcel C Trench Unit 238

The RSO review of TU238 found that 17 of the 18 final systematic samples collected showed K-40
concentrations of less than 5 pCi/g, as well as a number of corresponding Ra-226, Bi-214, and Pb-
214 concentrations less than 0.2 pCi/g. Of the initial investigative samples collected on December
16, 2011, two samples exhibited Ra-226 concentrations exceeding the release criterion and were
further remediated. The final systematic soil samples were collected on April 12, 2012.

Ancillary samples were collected from the same depth as the original sample at four areas adjacent
to final systematic soil sample locations on January 14, 2013. The locations of TU238 final
systematic samples and ancillary samples are shown on Figure 2. Original final systematic sample
results and ancillary sample results are included as Table 2. Ancillary soil sample gamma
spectroscopy results are provided in Appendix A.

Results from the ancillary sampling reported K-40 concentrations ranging from 0.3552 to

10.89 pCi/g. The K-40 concentrations reported in the systematic samples ranged from 0.6327 to
5.45 pCi/g, with a mean of 1.7 pCi/g and a standard deviation of 1.3 pCi/g. The K-40
concentrations reported in the investigative samples ranged from 1.973 to 18.04 pCi/g with a mean
of 7.8 pCi/g and a standard deviation of 5.1 pCi/g. Two of the four ancillary K-40 results were
within the mean plus three sigma values for the systematic samples, indicating that the ancillary
samples could be representative of the sample material from the systematic samples. The
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corresponding Ra-226, Bi-214, Pb-214, and Cs-137 concentrations for the ancillary samples were
similar to the investigative samples but not the overall uniformity of the systematic sample results.

Two of the four ancillary samples collected from soils outside the footprint of the trench backfill
reported K-40 concentrations within the mean plus three sigma of the systematic samples results,
indicating that the ancillary samples may be representative of the systematic sample material.

Because statistical review of the ancillary sampling data was not conclusive, the TU was evaluated
with respect to the Site Conceptual Model for Hunters Point Naval Shipyard Parcel C Soil
Containing Low Concentrations of Potassium-40, Radium-226, Bismuth-214 and Lead-214
(Parcel C SCM) presented as Attachment 1 to the main report. This evaluation provided an
expanded context for assessing the low K-40 data.

The location of TU238 is outbound of the historic Hunters Point Naval Shipyard (HPNS) shoreline
as depicted on Figure 2 of the Parcel C SCM. As stated in the Parcel C SCM:

Most of Parcel C consists of flat lowlands that were constructed by placing
borrowed fill material from various sources, including crushed serpentinite bedrock
from the adjacent highland. These historical cut, fill, and grading activities support
the conceptual site model (CSM) that the wide-range of potassiuim-40 (*°K) values
identified in the soil sample results from Parcel C trenches correlates to the site
geology and widely varying soil types used for fill.

The serpentinite bedrock is representative of the Franciscan formation and resulting soils generally
range in color from dark gray to greenish gray to light grayish green.

As shown on Figure 4 of the Parcel C SCM, samples from the differing fill materials (which are
differentiated by color) grouped by K-40 concentrations demonstrate a correlation between soils
that are greenish gray and composed of Franciscan-derived sediments and low K-40 concentrations.
A photograph taken during excavation of TU238 (Photograph 1) is included below and shows a
continuous reddish brown soil layer underlain by greenish gray soil that is visible on all sides of the
excavation. The greenish gray soil is analogous to the Franciscan-derived fill with corresponding
low K-40 concentrations as shown on Figure 4 of the Parcel C SCM.

Groundwater monitoring well IR2ZBMW155A is located within approximately 50 to 100 feet of
TU238. Lithologies from the surface to 10 feet below ground surface (bgs) as logged in this well
range from light olive gray to dark gray serpentinite-derived materials (Attachment 1 to the main
report).

From a geologic point of view, the low K-40 concentrations reported for TU238 are correlative to
typical concentrations observed at Parcel C in the presence of Franciscan-derived fill material and
are not anomalous. This conclusion is based on the location of TU238 outbound of the former
shoreline, the presence of continuous greenish gray soils as shown in the excavation photograph,
and proximity to other locations with documented Franciscan-derived fill material.
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Photograph 1: Trench Unit 238 Excavation adjacent to Building 253.

Conclusion and Recommendation: Statistical analysis of the supplemental data indicated the
originally questioned samples may be representative of the trench conditions, but was not
conclusive. Geologic analysis of the soil conditions in the trench indicated the trench was primarily
Franciscan-derived fill material, which was evident in the trench photograph. Franciscan-derived
fill material is well documented as having low values for K-40 and other isotopes. TtEC will not
take further action at TU238.

Parcel C Trench Unit 242

The RSO review of TU242 found that 17 of the 18 final systematic samples collected on April 17,
2012, showed K-40 concentrations of less than 5 pCi/g, as well as a number of corresponding Ra-
226, Bi-214, and Pb-214 concentrations less than 0.2 pCi/g. Also, of the initial systematic samples
collected on March 22, 2012, two samples exhibited Ra-226 concentrations exceeding the release
criterion and were further remediated.

Ancillary samples were collected from the same depth as the original sample at four areas adjacent
to final systematic soil sample locations on January 14, 2013. The locations of TU242, final
systematic samples, and ancillary samples are shown on Figure 3. Original final systematic sample
results and ancillary sample results are included as Table 2. Ancillary soil sample gamma
spectroscopy results are provided in Appendix A.

Results from the ancillary sampling reported K-40 concentrations ranging from 2.35 to 6.759 pCi/g.
The K-40 concentrations reported in the final systematic samples ranged from 0.4508 to
20.63 pCi/g with a mean of 2.9 pCi/g and a standard deviation of 4.5 pCi/g. The K-40
concentrations reported in the initial systematic samples ranged from 0.8165 to 10.08, with a mean
of 4.6 pCi/g and a 3.0 pCi/g standard deviation. In most of the trench units where anomalous
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samples are suspected to have occurred, all of the final 18 samples had consistently lower results
than typically encountered. For this trench unit, the elevated sample result of 20.63 pCi/g is an
indication that the collected samples are representative of this trench location.

Two of the four ancillary samples reported values less than the mean plus three sigma of the final
systematic sample results, indicating that the ancillary samples may be representative of the
systematic sample material.

The location of TU242 is also outbound of the historic HPNS shoreline as discussed above in
relation to TU238. Photographs taken during excavation of TU242 do not clearly show the
excavation sidewalls; however, the presence of similar fill material to TU238 is shown in
Photograph 2 below.

Photograph 2. Trench Unit 242 excavation.
(Note greenish gray spoils in center of photo to the left of the trench)

Groundwater monitoring well IR2ZBMW127A is located within approximately 200 feet of TU242.
Lithologies from surface to 10 feet bgs as logged in this well range from dark grayish brown to
greenish gray sands and clays (Attachment 1 of the main report).

From a geologic point of view, the low K-40 concentrations reported for TU242 are correlative to
typical concentrations observed at Parcel C in the presence of Franciscan-derived fill material and
are not anomalous. This conclusion is based on the location of TU242 outbound of the former
shoreline, the presence of greenish gray soils as shown in the excavation photograph, and proximity
to other locations with documented Franciscan-derived fill material.

Conclusion and Recommendation: Statistical analysis of the supplemental data indicated the
originally questioned samples may be representative of the trench conditions, but was not
conclusive. The presence of an elevated sample result in the original systematic samples is an
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indication that the samples are representative of the trench and not anomalous. At nearly all sites
with anomalous results, all of the final 18 samples had unusually low K-40 results. Geologic
analysis of the soil conditions in the trench indicate the trench was primarily Franciscan-derived fill
material, which was evident in the trench photograph. Franciscan-derived fill material is well
documented as having low values for K-40 and other isotopes. TtEC will not take further action at
TU242.

Parcel C Trench Unit 302

The RSO review of TU302 identified that all 18 final systematic samples collected showed K-40
concentrations less than 3 pCi/g, as well as a number of corresponding Ra-226, Bi-214, and Pb-214
concentrations less than 0.2 pCi/g. For comparison purposes, the four investigative samples
collected on May 9, 2012, reported K-40 concentrations exceeding 10 pCi/g. The original final
systematic soil samples were collected on May 22, 2012.

Ancillary samples were collected from the same depth as the original sample at five areas adjacent
to final systematic soil sample locations on January 14, 2013. In addition, three locations outside
the footprint of the trench were potholed and sampled at depths of 1 foot, 2.5 feet, and 5 feet. The
locations of TU302, final systematic samples, ancillary samples, and the pothole locations and
corresponding ancillary results are shown on Figure 4. Original final systematic sample results and
ancillary sample results are included as Table 2. Ancillary soil sample gamma spectroscopy results
are provided in Appendix A.

Results from the ancillary sampling reported K-40 concentrations ranging from 5.881 to

12.93 pCi/g. The K-40 concentrations reported in the final systematic samples ranged from 0.3496
to 2.777 pCi/g with a mean of 1.3 pCi/g and a standard deviation of 0.7 pCi/g. The K-40
concentrations reported in the investigative samples ranged from 10.44 to 12.01 pCi/g.

TU302 was further investigated through potholing in three adjacent areas to a depth of
approximately 5 feet on March 19, 2013 Samples 02ATU302-006 through 02ATU302-014 were
collected at depths of 1 foot, 2.5 feet, and 5 feet within each pothole to provide a vertical profile of
K-40 concentrations and to compare against the results from the systematic sampling. The results
are embedded as a table on Figure 4.

Samples at a depth of 1 foot indicated K-40 concentrations of 13.71, 14.04, and 10.4 pCi/g.
Samples at a depth of 2.5 feet indicated K-40 concentrations of 3.648, 19.33, and 6.989 pCi/g.
Samples at a depth of 5 feet indicated K-40 concentrations of 3.749, 4.362, and 3.503 pCi/g. It
appears that soil at deeper depths of the trench approach the K-40 final systematic soil sample
results; however, all of the ancillary samples results exceed the mean plus three sigma value of the
K-40 final systematic soil sample results.

Because all ancillary samples collected from soil outside the footprint of the trench backfill reported
K-40 concentrations greater than the mean plus three sigma value of the final systematic samples
results, the significant change in mean and standard deviation in K-40 concentrations between the
investigative sample results and final systematic sample results, and the difference between the
mean and standard deviations of radionuclides of concern such as Bi-214 between the investigative
samples and the final systematic samples, the low K-40 results initially identified by the RSO as
anomalies in the database remain significantly outside the typical range. Based on this information,
TtEC concluded that resampling of Parcel C TU302 was warranted.
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On December 4, 2013, TU302 was re-excavated, and final systematic soil samples were collected
from the same areas as the original systematic soil samples. A photograph from that excavation is
included below (Photograph 3). The location of TU302 is within the former shoreline area and the
trench excavation contained a variety of Franciscan-derived materials consistent with the Parcel C
SCM.

All final systematic sample results were less than the radiological release criteria as included in the
Draft SUPR for TU302 submitted to the Navy for internal review in January 2014.

Photograph 3. Trench Unit 302 excavation showing a continuous brown
fill layer underlain by a variety of Franciscan-derived soils (dark
greenish black serpentinite and iron-oxide stained volcanic soils mixed
with light greenish gray soil)

Conclusion and Recommendation: Re-excavation and resampling of this trench proved
definitively that the trench met the radiological release criteria. TtEC will not take further action at
TU302.
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TABLES
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TABLE 1
TRENCH UNITS INVESTIGATED
Trench Sample Date
ATEE) Unit Numbers Collected
Parcel C Trench 234 1-18 18-Nov-11
Parcel C Trench 238 18-35 12-Apr-12
Parcel C Trench 242 25-42 17-Apr-12
Parcel C Trench 302 5-22 22-May-12
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Table 2 Page 1 of 4

On-Site Laboratory (pCi/ Off-Site/Definitive Laboratory (pCi/g)
Surve! Sample Sample Sample Date coc
Area d P P P Radiological cs137 | Bi214 | Po-214 cs137 | Bi214 | Po-214
Unit Point Type ID Collected =
Technician

PCT 234 1 Systematic 02-PCT-234-001 | 18-Nov-11 | Joe Cunningham 8.313 0.6043 0 0.3007 0.4543 7.86 0.692 0.0196 0.692 0.526
PCT 234 2 Systematic 02-PCT-234-002 | 18-Nov-11 | Joe Cunningham 8.562 1.431 -0.002319 0.934 1.004 8.48 0.935 -0.0073 0.935 1.23
PCT 234 3 Systematic 02-PCT-234-003 | 18-Nov-11 | Joe Cunningham 7.169 0.8778 -0.01044 0.9247 0.951 6.4 0.995 0 0.995 0.955
PCT 234 4 Systematic 02-PCT-234-004 | 18-Nov-11 | Joe Cunningham 8.149 1.286 -0.001832 0.9291 0.9074 6.79 1.07 -0.000584 1.07 1.08
PCT 234 5 Systematic 02-PCT-234-005 | 18-Nov-11 | Joe Cunningham 0.248 -0.0106 0.06531 0.1741 0.172 -0.039 0.172 0.272
PCT 234 6 Systematic 02-PCT-234-006 | 18-Nov-11 | Joe Cunningham 0.6272 0.01083 0.4595 0.4412 0.617 -0.000188 0.617 0.534
PCT 234 7 Systematic 02-PCT-234-007 | 18-Nov-11 | Joe Cunningham -0.05823 | 0.002334 | -0.02114 | 0.05094 0.00575 -0.033 0.00575 -0.0806
PCT 234 8 Systematic 02-PCT-234-008 | 18-Nov-11 | Joe Cunningham 0.2168 -0.00855 | 0.008804 0.0472 0.0616 0.000211 0.0616 0.0718
PCT 234 9 Systematic 02-PCT-234-009 | 18-Nov-11 | Joe Cunningham 0.04856 | 0.005777 | 0.006004 | -0.02829 -0.00773 0 -0.00773 0.0016
PCT 234 10 Systematic 02-PCT-234-010 | 18-Nov-11 | Joe Cunningham -0.1384 0 0.06766 0.02931 0.254 0.0142 0.254 0.265
PCT 234 11 Systematic 02-PCT-234-011 | 18-Nov-11 | Joe Cunningham -0.006391 0 0.006445 | 0.0004525 -0.0484 -0.00154 -0.0484 -0.0367
PCT 234 12 Systematic 02-PCT-234-012 | 18-Nov-11 | Joe Cunningham 0.006882 | 0.005648 0.05631 0.01932 0.191 0.0067 0.191 0.0951
PCT 234 13 Systematic 02-PCT-234-013 | 18-Nov-11 | Joe Cunningham 0.0248 | -0.002555 | 0.008482 | 0.01495 -0.0592 -0.0129 -0.0592 -0.0169
PCT 234 14 Systematic 02-PCT-234-014 | 18-Nov-11 | Joe Cunningham 0.3229 0.005011 0.1036 0.2166 0.0957 0 0.0957 0.22
PCT 234 15 Systematic 02-PCT-234-015 | 18-Nov-11 | Joe Cunningham 0.3767 | -0.005236 | 0.1452 0.161 0.372 -0.00729 0.372 0.392
PCT 234 16 Systematic 02-PCT-234-016 | 18-Nov-11 | Joe Cunningham 1.228 -0.00247 -0.0591 -0.05947 0.0839 -0.00967 0.0839 0.0323
PCT 234 17 Systematic 02-PCT-234-017 | 18-Nov-11 | Joe Cunningham 0.1273 0.000986 0.03155 0.03385 0.235 -0.0127 0.235 0.221
PCT 234 18 Systematic 02-PCT-234-018 | 18-Nov-11 | Joe Cunningham -0.05417 | 0.00478 -0.0315 0.04343 0.193 0.00323 0.193 0.0282
PCT 234 Al Ancillary 02ATU234-001 14-Jan-13 Marie Winder 0.2354 0.0005713 | 0.07749 0.1117

PCT 234 A2 Ancillary 02ATU234-002 | 14-Jan-13 [ Marie Winder 0.0281 0.00788 0.0304 0.03917

PCT 234 A3 Ancillary 02ATU234-003 | 14-Jan-13 | Marie Winder 0.4951 0 0.03965 0.1202

PCT 234 Ad Ancillary 02ATU234-004 14-Jan-13 Marie Winder 6.984 0.5644 -0.004459 0.1191 0.2407




PCT 238 1 Investigative | 02-PCT-238-001 | 16-Dec-11 | Joe Cunningham
PCT 238 2 Investigative | 02-PCT-238-002 | 16-Dec-11 | Joe Cunningham
PCT 238 3 Investigative | 02-PCT-238-003 | 16-Dec-11 | Joe Cunningham
PCT 238 4 Investigative | 02-PCT-238-004 | 16-Dec-11 | Joe Cunningham
PCT 238 5 Investigative | 02-PCT-238-005 | 16-Dec-11 | Joe Cunningham
PCT 238 6 Investigative | 02-PCT-238-006 | 16-Dec-11 | Joe Cunningham
PCT 238 7 Investigative | 02-PCT-238-007 | 16-Dec-11 | Joe Cunningham
PCT 238 8 Investigative | 02-PCT-238-008 | 16-Dec-11 | Joe Cunningham
PCT 238 9 Investigative | 02-PCT-238-009 | 16-Dec-11 | Joe Cunningham
PCT 238 10 Investigative | 02-PCT-238-010 | 16-Dec-11 | Joe Cunningham
PCT 238 11 Investigative | 02-PCT-238-011 | 16-Dec-11 | Joe Cunningham
pCT 238 12 POt 1 02.pCT-238-012 | 05-Apr-12 | Joe Cunningham
Remediation
PCT 238 13 Pos_t- . 02-PCT-238-013 | 05-Apr-12 | Joe Cunningham
Remediation
pCT 238 14 POt 1 0.pCT-233-014 | 05-Apr-12 | Joe Cunningham
Remediation
PCT 238 15 Pos_t- . 02-PCT-238-015 | 05-Apr-12 | Joe Cunningham
Remediation
pCT 238 16 POt 1 0.pCT-233-016 | 05-Apr-12 | Joe Cunningham
Remediation
PCT 238 17 Pos_t- . 02-PCT-238-017 | 05-Apr-12 | Joe Cunningham
Remediation
PCT 238 18 Systematic 02-PCT-238-018 | 12-Apr-12 | Joe Cunningham
PCT 238 19 Systematic 02-PCT-238-019 | 12-Apr-12 | Joe Cunningham
PCT 238 20 Systematic 02-PCT-238-020 | 12-Apr-12 | Joe Cunningham
PCT 238 21 Systematic 02-PCT-238-021 | 12-Apr-12 | Joe Cunningham
PCT 238 22 Systematic 02-PCT-238-022 | 12-Apr-12 | Joe Cunningham
PCT 238 23 Systematic 02-PCT-238-023 | 12-Apr-12 | Joe Cunningham
PCT 238 24 Systematic 02-PCT-238-024 | 12-Apr-12 | Joe Cunningham
PCT 238 25 Systematic 02-PCT-238-025 | 12-Apr-12 | Joe Cunningham
PCT 238 26 Systematic 02-PCT-238-026 | 12-Apr-12 | Joe Cunningham
PCT 238 27 Systematic 02-PCT-238-027 | 12-Apr-12 | Joe Cunningham
PCT 238 28 Systematic 02-PCT-238-028 | 12-Apr-12 | Joe Cunningham
PCT 238 29 Systematic 02-PCT-238-029 | 12-Apr-12 | Joe Cunningham
PCT 238 30 Systematic 02-PCT-238-030 | 12-Apr-12 | Joe Cunningham
PCT 238 31 Systematic 02-PCT-238-031 | 12-Apr-12 | Joe Cunningham
PCT 238 32 Systematic 02-PCT-238-032 | 12-Apr-12 | Joe Cunningham
PCT 238 33 Systematic 02-PCT-238-033 | 12-Apr-12 | Joe Cunningham
PCT 238 34 Systematic 02-PCT-238-034 | 12-Apr-12 | Joe Cunningham
PCT 238 35 Systematic 02-PCT-238-035 | 12-Apr-12 | Joe Cunningham
PCT 238 Al Ancillary 02ATU238-001 | 14-Jan-13 [ Marie Winder
PCT 238 A2 Ancillary 02ATU238-002 | 14-Jan-13 [ Marie Winder
PCT 238 A3 Ancillary 02ATU238-003 | 14-Jan-13 [ Marie Winder
PCT 238 Ad Ancillary 02ATU238-004 | 14-Jan-13 [ Marie Winder

Table 2 (Continued)

On-Site Laboratory (pCi/g)

Page 2 of 4

Off-Site/Definitive Laboratory (pCi/g)

7.964 1394 | 0003521 | 06934 | 0.7059
5.079 0.9635 | -0.002366 | 0.3565 | 05212
04373 |-00003341| 01202 | 0.1893
3.544 0113 [ 0007322 | 01685 | 0.2275
5.131 05603 | 0.01514 | 05685 | 05291
3.881 0.5662 0 05369 | 0.6089
9.993 0.3576 0 0.964 1.048
-0.01345 | 1634 1.766
0.000188 | 05107 | 05273
0.002553 | 0929 1.101

0.008209 | 07221 | 0.8084
0.00385 | 007859 | 0.1286
0.003391 | -0.01456 | 0.018
008638 | 00105 | 007983 | 01322

0.5915 0 0.06329 | 0.02791
00965 | -0.00872 | 0.01585 | 00247

0.05429 | 0.008013 | 0.02035 | 0.08462

02122 | 000215 | 0.1354 | 0.03144

-0.00958 0 0.06315 | 0.03238
04159 | 0007349 | 009205 | 0.1267
0524 | -0.002123 | 0.06554 | 0.1286

-0.1316 | -0.005252 | 004235 | 0.006936
3447 | 004898 | 0007591 | 0.2346 | 0.1387
5.451 0.1673 | -0.007271 | 0.314 0.2435
0.3001 | 0.005224 | 0.2103 0.196

-0.006478 0 0.04873 | 0.06615

0.007285 | 0.007396 | 0.05075 | 0.08667

0.2374 0 0.05187 | 0.02904

0.0577 | 0.0005761 | 001828 | 0.009974
0.2564 | -0.005281 | -0.01046 | 0.1775

0.09704 | -0.006721 | 007449 | 0.05233

0.03396 | 0.007138 | 004283 | 0.04154

0.1387 0 0 0.005872
0.0358 |0.00004507| 008053 | 0.1693

-0.1387 0 0.0628 | 0.09708
10.89 09226 | 002762 | 05339 | 0.6547
0.2207 | -0.007445 | -0.02926 | 0.1339

0.1556 | -0.008519 | 002638 | 0.03393
6.058 1.063 | 0001351 | 03702 0.426

4.19

0.00139 0.0142 0.00139 0.0195
0.13 0.0144 0.13 0.155
0.254 -0.00718 0.254 0.177
0.0237 0.00751 0.0237 0.149
0.149 0.0198 0.149 0.226
0.121 -0.0143 0.121 0.307
0.259 0.02 0.259 0.318
0.177 -0.00263 0.177 0.311
0.0608 0 0.0608 0.114
0.0337 -0.0261 0.0337 0.169
0.0401 -0.0105 0.0401 0.184
0.127 -0.00118 0.127 -0.0504
0.143 0.011 0.143 0.148
0.0553 0.000174 0.0553 0.193
0.0265 0 0.0265 0.247
0.0357 0 0.0357 0.047
0.0146 -0.0192 0.0146 0.226
0.0633 -0.00424 0.0633 0.118
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On-Site Laboratory (pCi/g) Off-Site/Definitive Laboratory (pCi/g)

PCT 242 1 Systematic 02-PCT-242-001 | 22-Mar-12 | Ray Roberson 10.08 1.062 0.007348 0.6462 0.7749
PCT 242 2 Systematic 02-PCT-242-002 | 22-Mar-12 | Ray Roberson 0.0487 0 0.05438 0.2346
PCT 242 3 Systematic 02-PCT-242-003 | 22-Mar-12 | Ray Roberson 0.5655 |-0.0001235| 0.1088 0.224
PCT 242 4 Systematic 02-PCT-242-004 | 22-Mar-12 | Ray Roberson 0.2186 0 0.08348 0.2498
PCT 242 5 Systematic 02-PCT-242-005 | 22-Mar-12 | Ray Roberson 6.554 0.7547 | -0.003066 | 0.1996 0.29
PCT 242 6 Systematic 02-PCT-242-006 | 22-Mar-12 | Ray Roberson 6.467 0.8677 | -0.008531 | 0.4301 0.5703
PCT 242 7 Systematic 02-PCT-242-007 | 22-Mar-12 | Ray Roberson 6.486 0.005504 1.053 1271
PCT 242 8 Systematic 02-PCT-242-008 | 22-Mar-12 | Ray Roberson 3.051 0.359 0.01046 0.356 0.375
PCT 242 9 Systematic 02-PCT-242-009 | 22-Mar-12 | Ray Roberson 0.6776 0.004397 0.2783 0.2061
PCT 242 10 Systematic 02-PCT-242-010 | 22-Mar-12 | Ray Roberson 0.1095 | -0.007181 | 0.06673 0.1399
PCT 242 11 Systematic 02-PCT-242-011 | 22-Mar-12 | Ray Roberson 0.6687 0.007068 0.1148 0.1807
PCT 242 12 Systematic 02-PCT-242-012 | 22-Mar-12 | Ray Roberson 0 0.005351 [ 0.09559 0.08078
PCT 242 13 Systematic 02-PCT-242-013 | 22-Mar-12 | Ray Roberson -0.01886 1.28 1471
PCT 242 14 Systematic 02-PCT-242-014 | 22-Mar-12 | Ray Roberson -0.1535 | -0.001061 | 0.01125 0.02594
PCT 242 15 Systematic 02-PCT-242-015 | 22-Mar-12 | Ray Roberson 3.004 0.2652 | -0.002765 | 0.07632 0.1882
PCT 242 16 Systematic 02-PCT-242-016 | 22-Mar-12 | Ray Roberson 7.574 0.3654 -0.01048 0.4328 0.4483
PCT 242 17 Systematic 02-PCT-242-017 | 22-Mar-12 | Ray Roberson 7.302 0.3839 0.008015 0.4535 0.5488
PCT 242 18 Systematic 02-PCT-242-018 | 22-Mar-12 | Ray Roberson 6.755 1.089 0.005706 0.4828 0.5703
PCT 242 19 Pos_t- . 02-PCT-242-019 | 05-Apr-12 | Joe Cunningham 0.4902 | -0.001507 | 0.2893 0.2742

Remediation
PCT 242 20 Pogt- . 02-PCT-242-020 | 05-Apr-12 | Joe Cunningham 0.1368 0.008653 | 0.07683 | 0.005143

Remediation
PCT 242 21 Pos_t- . 02-PCT-242-021 | 05-Apr-12 | Joe Cunningham 0.01404 0.00182 0.2831 0.1525

Remediation
PCT 242 2 Post- 02-PCT-242-022 | 05-Apr-12 | Joe Cunningham 0.5044 0 02074 | 01444

Remediation
PCT 242 23 Pos_t- . 02-PCT-242-023 | 05-Apr-12 | Joe Cunningham 3.058 1.046 0.001985 0.6962 0.869

Remediation
PCT 242 24 Pogt- . 02-PCT-242-024 | 05-Apr-12 | Joe Cunningham 5.212 0.3494 | -0.008814 | 0.5503 0.5961

Remediation
PCT 242 25 Systematic 02-PCT-242-025 | 17-Apr-12 | Joe Cunningham 0.1069 0.006353 | -0.04554 0.1527 0.113 0.00274 0.113 0.161
PCT 242 26 Systematic 02-PCT-242-026 | 17-Apr-12 | Joe Cunningham 0.68 0.0001505 | 0.1943 0.0873 0.281 -0.0197 0.281 0.157
PCT 242 27 Systematic 02-PCT-242-027 | 17-Apr-12 | Joe Cunningham 0.2164 0 0.06714 0.04173 0.0853 -0.0136 0.0853 0.089
PCT 242 28 Systematic 02-PCT-242-028 | 17-Apr-12 | Joe Cunningham 0.6261 | -0.001583 | 0.08387 0.08533 0.152 0.0358 0.152 0.139
PCT 242 29 Systematic 02-PCT-242-029 | 17-Apr-12 | Joe Cunningham 0.04379 0.00115 0.1608 0.1874 0.178 0.00753 0.178 0.0711
PCT 242 30 Systematic 02-PCT-242-030 | 17-Apr-12 | Joe Cunningham 0.7442 0.004182 0.4492 0.5617 0.486 -0.0117 0.486 0.441
PCT 242 31 Systematic 02-PCT-242-031 | 17-Apr-12 | Joe Cunningham 0.5617 | -0.001396 | 0.09744 0.08838 0.215 -0.00181 0.215 0.236
PCT 242 32 Systematic 02-PCT-242-032 | 17-Apr-12 | Joe Cunningham 0.2233 0.009604 0.1022 0.1418 0.241 0.0225 0.241 0.214
PCT 242 33 Systematic 02-PCT-242-033 | 17-Apr-12 | Joe Cunningham 0.04184 0.01037 0.04059 0.07152 0.195 -0.0199 0.195 0.2
PCT 242 34 Systematic 02-PCT-242-034 | 17-Apr-12 | Joe Cunningham 0.108 -0.003764 | 0.03295 0.09322 0.0943 -0.00614 0.0943 0.281
PCT 242 35 Systematic 02-PCT-242-035 | 17-Apr-12 | Joe Cunningham 0.3846 0.003566 0.2045 0.1476 0.285 -0.00235 0.285 0.363
PCT 242 36 Systematic 02-PCT-242-036 | 17-Apr-12 | Joe Cunningham 0.1859 | -0.004633 | 0.1407 0.2002 0.194 -0.00502 0.194 0.169
PCT 242 37 Systematic 02-PCT-242-037 | 17-Apr-12 | Joe Cunningham -0.01681 | -0.001003 | 0.03059 0.0347 0.079 0.0142 0.079 0.218
PCT 242 38 Systematic 02-PCT-242-038 | 17-Apr-12 | Joe Cunningham 0.2565 0.004965 0.1158 0.2583 0.0509 0.00577 0.0509 0.0901
PCT 242 39 Systematic 02-PCT-242-039 | 17-Apr-12 | Joe Cunningham 0.4384 0.00546 0.0775 0.146 0.278 -0.00427 0.278 0.165
PCT 242 40 Systematic 02-PCT-242-040 | 17-Apr-12 | Joe Cunningham 0.2042 0 0.02531 0.1285 0.351 0 0.351 0.144
PCT 242 41 Systematic 02-PCT-242-041 | 17-Apr-12 | Joe Cunningham 0.1356 | 0.00006497| 0.05157 0.04909 0.066 0 0.066 0.0996
PCT 242 42 Systematic 02-PCT-242-042 | 17-Apr-12 | Joe Cunningham 0.08158 [ -0.001614 | -0.0147 | -0.004095 -0.0357 0 -0.0357 -0.022
PCT 242 Al Ancillary 02ATU242-001 | 14-Jan-13 [ Marie Winder 0.4153 | -0.002563 | 0.2129 0.282
PCT 242 A2 Ancillary 02ATU242-002 | 14-Jan-13 [ Marie Winder 0.4573 0 0.05427 0.2409
PCT 242 A3 Ancillary 02ATU242-003 | 14-Jan-13 [ Marie Winder 0.1694 0.01511 0.05299 0.1385
PCT 242 A4 Ancillary 02ATU242-004 | 14-Jan-13 [ Marie Winder 0.7186 | -0.002392 | 0.3707 0.4051




Table 2 (Continued) Page 4 of 4

On-Site Laboratory (pCil/g) Off-Site/Definitive Laboratory (pCi/g)
PCT 302 1 Investigative 02-PCT-302-001 | 09-May-12 | Joe Cunningham 10.44 0.6771 0.006485 0.4463 0.445
PCT 302 2 Investigative | 02-PCT-302-002 | 09-May-12 | Joe Cunningham 11.84 1.021 0.001174 0.5159 0.565
PCT 302 3 Investigative 02-PCT-302-003 | 09-May-12 | Joe Cunningham 12.01 1.056 0.01849 0.5321 0.4782
PCT 302 4 Investigative | 02-PCT-302-004 | 09-May-12 | Joe Cunningham 0.928 0.01786 0.5633 0.7558
PCT 302 5 Systematic 02-PCT-302-005 | 22-May-12 | Joe Cunningham -0.01469 0.01446 0.03351 0.1391 0.167 0.0247 0.167 0.17
PCT 302 6 Systematic 02-PCT-302-006 | 22-May-12 | Joe Cunningham -0.1275 | 0.001969 | 0.02143 0.07385 0.0463 -0.00357 0.0463 0.127
PCT 302 7 Systematic 02-PCT-302-007 | 22-May-12 | Joe Cunningham 0.3231 0.01077 0.04333 0.061 0.0234 0.0097 0.0234 0.16
PCT 302 8 Systematic 02-PCT-302-008 | 22-May-12 | Joe Cunningham 0.05238 0 0.02773 0.07599 0.209 0 0.209 0.0249
PCT 302 9 Systematic 02-PCT-302-009 | 22-May-12 | Joe Cunningham 0.02926 | -0.003704 | 0.05798 0.07943 0.164 0.0123 0.164 0.159
PCT 302 10 Systematic 02-PCT-302-010 | 22-May-12 | Joe Cunningham 0.2709 0 0.06214 0.0467 0.124 0.0194 0.124 0.242
PCT 302 11 Systematic 02-PCT-302-011 | 22-May-12 | Joe Cunningham -0.02643 -0.00472 0.07261 0.04614 0.23 0.00677 0.23 0.179
PCT 302 12 Systematic 02-PCT-302-012 | 22-May-12 | Joe Cunningham 0.03933 0 0.06572 0.05792 0.0818 -0.0157 0.0818 0.0958
PCT 302 13 Systematic 02-PCT-302-013 | 22-May-12 | Joe Cunningham -0.02867 0 -0.06331 0.1845 0.181 -0.001 0.181 0.0745
PCT 302 14 Systematic 02-PCT-302-014 | 22-May-12 | Joe Cunningham -0.00745 | -0.00332 [ 0.04801 0.01714 0.0962 0 0.0962 0.0675
PCT 302 15 Systematic 02-PCT-302-015 | 22-May-12 | Joe Cunningham 0.1659 | -0.009553 [ 0.07832 0.08339 -0.0329 | -0.000153 | -0.0329 0.188
PCT 302 16 Systematic 02-PCT-302-016 | 22-May-12 | Joe Cunningham 0.03742 | -1.871E-06 0 0.05151 0.0957 -0.0125 0.0957 0.135
PCT 302 17 Systematic 02-PCT-302-017 | 22-May-12 | Joe Cunningham 0.3881 0.005208 | 0.09374 0.1305 0.28 0.0112 0.28 0.236
PCT 302 18 Systematic 02-PCT-302-018 | 22-May-12 | Joe Cunningham -0.07401 0 0.04524 0.1874 0.0616 0 0.0616 0.262
PCT 302 19 Systematic 02-PCT-302-019 | 22-May-12 | Joe Cunningham -0.151 0.002022 | 0.03047 0.09509 0.0523 -0.00244 0.0523 0.0813
PCT 302 20 Systematic 02-PCT-302-020 | 22-May-12 | Joe Cunningham 0.5844 0.0004525 | -0.005864 0.0317 0.0348 -0.00987 0.0348 0.1
PCT 302 21 Systematic 02-PCT-302-021 | 22-May-12 | Joe Cunningham 0.01699 0.01134 0.09316 0.05436 0.275 0.0192 0.275 0.125
PCT 302 22 Systematic 02-PCT-302-022 | 22-May-12 | Joe Cunningham 0.1714 0.01792 -0.00854 | 0.008091 0.102 0.0161 0.102 0.29
PCT 302 Al Ancillary 02ATU302-001 | 14-Jan-13 [ Marie Winder 12.93 1.32 0.009895 0.5339 0.5307
PCT 302 A2 Ancillary 02ATU302-002 | 14-Jan-13 [ Marie Winder 5.881 0.7941 | -0.001745 | 0.3053 0.2652
PCT 302 A3 Ancillary 02ATU302-003 | 14-Jan-13 [ Marie Winder 11.28 0.4576 0.002871 0.2905 0.2873
PCT 302 A4 Ancillary 02ATU302-004 | 14-Jan-13 [ Marie Winder 10.9 0.6708 0.008207 0.2555 0.3859
PCT 302 A5 Ancillary 02ATU302-005 | 14-Jan-13 [ Marie Winder 7.992 1.43 -0.004913 1.145 1.349
PCT 302 A6 Ancillary 02ATU302-006 | 19-Mar-13 Jane Taylor 13.71 0.4707 -0.008 0.2577 0.3892
PCT 302 A7 Ancillary 02ATU302-007 | 19-Mar-13 Jane Taylor 3.648 0 -0.00554 0.05459 0.09809
PCT 302 A8 Ancillary 02ATU302-008 | 19-Mar-13 Jane Taylor 3.749 0.301 0.01059 0.04787 0.1196
PCT 302 A9 Ancillary 02ATU302-009 | 19-Mar-13 Jane Taylor 14.04 0.5867 1.37E-05 0.2952 0.4438
PCT 302 A10 Ancillary 02ATU302-010 | 19-Mar-13 Jane Taylor 19.33 0.1856 0 0.5259 0.4858
PCT 302 All Ancillary 02ATU302-011 | 19-Mar-13 Jane Taylor 4.362 0.1012 0.002619 0.0399 0.1655
PCT 302 Al2 Ancillary 02ATU302-012 | 19-Mar-13 Jane Taylor 10.24 0.5706 0.001315 0.3272 0.3346
PCT 302 Al3 Ancillary 02ATU302-013 | 19-Mar-13 Jane Taylor 6.989 0.6965 -0.00035 0.2832 0.3107
PCT 302 Al4 Ancillary 02ATU302-014 | 19-Mar-13 Jane Taylor 3.503 0.2768 0.002389 | 0.02201 0.07339

Highlighted Activities: K-40 < 3 ; Ra-226 = 1.485 (On-site) & 1.625 (Off-site) ; Cs-137 2 0.113; Bi-214 = 1.485 ; Pb-214 2 1.485 (pCilg)
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Curtis & Tompkins Hunters Point Lab

Sample ID: 02ATU234-001
Sample Description: 242358-001, 194594

Detector: HPGE10 51-TP42231A Spectrum ID: 10 20130115 005
Contract: Tetra Tech EC Sample Type: SAMPLE
Unit Number: ATU234 Matrix: S
Sample Time: 1/14/2013 13:58 Live Time: 5400 sec
Acquisition Time: 1/15/2013 13:01:24 Real Time: 5405 sec
Analysis Time: 1/15/2013 14:31 Dead Time: 0.09 %

Analysis Quantity: 2_.790E+02 g

Efficiency: HPGE10 S21306 10_20121230002_EffCal
Efficiency Cal Date: 12/30/2012 19:25
Library: GenericAnalysisReduced.lib
Analysis Engine: Env32 G53w4 .26

2-Sigma 2-Sigma 2-Sigma MInimum
Counting Counting Total Detectable
Nuclide Flags Activity Uncert Uncert Uncert Activity
pCi/g % pCi/g pCi/g pCi/g
Ac-228 7.271E-02 92.05 6.693E-02 6.711E-02 4_719E-02
Am-241  #AB  1.249E-01 184.00 2.297E-01 2.300E-01 1.783E-01
Bi-212 #AB  8.423E-02 155.10 1.307E-01 1.308E-01 9.806E-02
Bi-214 7.749E-02 64.34 4 .985E-02 5.012E-02 2.994E-02
Co-60 #AB -1.264E-03 1441 .00 1.822E-02 1.822E-02 1.484E-02
Cs-137 #AB  5.713E-04 2993.00 1.710E-02 1.710E-02 1.403E-02
Eu-152 #AB  2.195E-03 2042.00 4_.481E-02 4_481E-02 3.673E-02
Eu-154 #AB  1.869E-02 265.10 4 _.954E-02 4 _.956E-02 3.801E-02
K-40 1.676E+00 22.37 3.750E-01 3.929E-01 2.085E-01
Pa-234 #AB  2.914E-02 355.00 1.034E-01 1.035E-01 8.152E-02
Pb-212 6.944E-02 53.11 3.688E-02 3.725E-02 2_.735E-02
Pb-214 1.117E-01 46.00 5.139E-02 5.195E-02 2.736E-02
Ra-226 AB  2.354E-01 141.80 3.338E-01 3.343E-01 2.600E-01
Th-234 #AB  1.156E-02 1938.00 2.240E-01 2.240E-01 1.834E-01
TI-208 #AB  1.287E-02 153.00 1.969E-02 1.970E-02 1.606E-02
U-235 1.915E-02 105.80 2.026E-02 2_.031E-02 1.533E-02
# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level
Total Activity 2.546E+00
Analyst: Chanthachone Alexander Reviewer: Philip Smith

Review Date: 1/16/2013 14:03



Curtis & Tompkins Hunters Point Lab

Sample ID: 02ATU234-002
Sample Description: 242358-002, 194594

Detector: HPGEO8 50-TP42229A Spectrum ID: 8 20130115 004
Contract: Tetra Tech EC Sample Type: SAMPLE
Unit Number: ATU234 Matrix: S
Sample Time: 1/14/2013 13:52 Live Time: 2700 sec
Acquisition Time: 1/15/2013 12:12:00 Real Time: 2702 sec
Analysis Time: 1/15/2013 12:57 Dead Time: 0.07 %

Analysis Quantity: 2.700E+02 g

Efficiency: HPGEO8 S21306 8_20121228002_EffCal
Efficiency Cal Date: 12/30/2012 10:35
Library: GenericAnalysisReduced.lib
Analysis Engine: Env32 G53w4 .26

2-Sigma 2-Sigma 2-Sigma MInimum
Counting Counting Total Detectable
Nuclide Flags Activity Uncert Uncert Uncert Activity
pCi/g % pCi/g pCi/g pCi/g
Ac-228 #AB  4.527E-02 194.00 8.784E-02 8.790E-02 6.544E-02
Am-241  #AB -3.533E-03 5203.00 1.838E-01 1.838E-01 1.510E-01
Bi-212 #AB -4.643E-02 466.10 2.164E-01 2_.165E-01 1.724E-01
Bi-214 #AB  3.040E-02 184.90 5.621E-02 5.625E-02 4.706E-02
Co-60 #AB  1.227E-03 2585.00 3.170E-02 3.170E-02 2.594E-02
Cs-137 #AB  7.880E-03 260.10 2.050E-02 2.051E-02 1.548E-02
Eu-152 #AB -1.314E-02 478.60 6.289E-02 6.289E-02 5.031E-02
Eu-154  #AB  0.000E+00 2000.00 1.622E-02 1.622E-02 1.889E-02
K-40 # 5.002E-01 89.81 4.493E-01 4 _.506E-01 3.714E-01
Pa-234 #AB -1.889E-03 7956.00 1.503E-01 1.503E-01 1.235E-01
Pb-212 1.744E-01 35.81 6.244E-02 6.380E-02 2.857E-02
Pb-214 # 3.917E-02 124.90 4.892E-02 4_.899E-02 3.851E-02
Ra-226  #AB  2.810E-02 1496.00 4.205E-01 4.205E-01 3.438E-01
Th-234 #AB  1.610E-01 187.60 3.019E-01 3.023E-01 2.292E-01
TI-208 #AB  3.184E-03 780.50 2_.485E-02 2_.485E-02 2.162E-02
U-235 #AB  3.928E-03 689.50 2.708E-02 2.708E-02 2.193E-02

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

Total Activity 9.947E-01

Analyst: Chris Fluty Reviewer: Philip Smith
Review Date: 1/16/2013 14:03



Curtis & Tompkins Hunters Point Lab

Sample ID: 02ATU234-003
Sample Description: 242358-003, 194594

Detector: HPGE12 50-TP32731A Spectrum ID: 12 20130115 004
Contract: Tetra Tech EC Sample Type: SAMPLE
Unit Number: ATU234 Matrix: S
Sample Time: 1/14/2013 13:54 Live Time: 2700 sec
Acquisition Time: 1/15/2013 10:46:28 Real Time: 2704  sec
Analysis Time: 1/15/2013 11:31 Dead Time: 0.16 %

Analysis Quantity: 2_.950E+02 g

Efficiency: HPGE12 S21306 12 20121230004 EffCal
Efficiency Cal Date: 12/31/2012 13:11
Library: GenericAnalysisReduced.lib
Analysis Engine: Env32 G53w4 .26

2-Sigma 2-Sigma 2-Sigma MInimum
Counting Counting Total Detectable
Nuclide Flags Activity Uncert Uncert Uncert Activity
pCi/g % pCi/g pCi/g pCi/g
Ac-228 # 1.277E-01 74.36 9.498E-02 9.537E-02 5.661E-02
Am-241  #AB -7_.629E-02 409.10 3.121E-01 3.122E-01 2.500E-01
Bi-212 #AB  4.041E-02 496.10 2.005E-01 2.005E-01 1.592E-01
Bi-214 #AB  3.965E-02 169.70 6.730E-02 6.736E-02 5.472E-02
Co-60 #AB -8.598E-04 3176.00 2_731E-02 2_731E-02 2.234E-02
Cs-137 #AB  0.000E+00 2000.00 4 _.586E-03 4 _586E-03 3.064E-02
Eu-152 #AB  8.580E-03 726.70 6.235E-02 6.235E-02 5.031E-02
Eu-154 #AB -1.602E-02 485.10 7.773E-02 7.774E-02 6.095E-02
K-40 # 1.549E+00 39.23 6.078E-01 6.174E-01 4_072E-01
Pa-234 #AB  0.000E+00 2000.00 3.181E-02 3.181E-02 2.559E-01
Pb-212 1.987E-01 30.15 5.989E-02 6.172E-02 2.612E-02
Pb-214 # 1.202E-01 50.28 6.042E-02 6.097E-02 3.707E-02
Ra-226 # 4_.951E-01 100.20 4_.961E-01 4_.976E-01 3.645E-01
Th-234 #AB  3.035E-01 163.70 4_.969E-01 4_.977E-01 3.831E-01
TI-208 # 3.327E-02 85.13 2.832E-02 2.841E-02 2.045E-02
U-235 # 3.254E-02 102.00 3.320E-02 3.330E-02 2.446E-02
# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level
Total Activity 2.949E+00
Analyst: Chanthachone Alexander Reviewer: Philip Smith

Review Date: 1/16/2013 14:04



Curtis & Tompkins Hunters Point Lab

Sample ID: 02ATU234-004
Sample Description: 242358-004, 194594

Detector: HPGEO9 50-TP42232A Spectrum ID: 9 20130115 004
Contract: Tetra Tech EC Sample Type: SAMPLE
Unit Number: ATU234 Matrix: S
Sample Time: 1/14/2013 13:47 Live Time: 2700 sec
Acquisition Time: 1/15/2013 12:14:05 Real Time: 2703 sec
Analysis Time: 1/15/2013 12:59 Dead Time: 0.10 %

Analysis Quantity: 3.050E+02 g

Efficiency: HPGEO9 S21306 9 20121230002_EffCal
Efficiency Cal Date: 12/30/2012 15:48
Library: GenericAnalysisReduced.lib
Analysis Engine: Env32 G53w4 .26

2-Sigma 2-Sigma 2-Sigma MInimum
Counting Counting Total Detectable
Nuclide Flags Activity Uncert Uncert Uncert Activity
pCi/g % pCi/g pCi/g pCi/g
Ac-228 9.247E-02 118.60 1.097E-01 1.098E-01 8.457E-02
Am-241  #AB  0.000E+00 2000.00 1.927E-01 1.927E-01 2.083E-01
Bi-212 #AB  1.235E-01 157.50 1.945E-01 1.947E-01 1.443E-01
Bi-214 # 1.191E-01 55.82 6.650E-02 6.698E-02 4.767E-02
Co-60 #AB 0.000E+00 1414.00 1.171E-02 1.171E-02 9.643E-03
Cs-137 #AB -4.459E-03 583.80 2.603E-02 2.603E-02 2.090E-02
Eu-152 #AB  3.640E-03 1435.00 5.223E-02 5.223E-02 4 _259E-02
Eu-154 #AB -2.953E-03 2883.00 8.514E-02 8.514E-02 6.973E-02
K-40 6.984E+00 12.60 8.797E-01 1.006E+00 2.198E-01
Pa-234 #AB 5.534E-02 253.40 1.402E-01 1.403E-01 1.068E-01
Pb-212 2_.901E-01 21.53 6.246E-02 6.616E-02 2.801E-02
Pb-214 # 2.407E-01 31.75 7.641E-02 7 .815E-02 3.839E-02
Ra-226 5.644E-01 87.11 4_.916E-01 4_.935E-01 3.688E-01
Th-234  #AB  3.325E-01 135.10 4_.492E-01 4 _.502E-01 3.449E-01
TI-208 # 5.514E-02 53.32 2.940E-02 2.963E-02 1.822E-02
U-235 AB  1.486E-02 237.50 3.528E-02 3.530E-02 2.807E-02
# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level
Total Activity 8.876E+00
Analyst: Chris Fluty Reviewer: Philip Smith

Review Date: 1/16/2013 14:03



Curtis & Tompkins Hunters Point Lab

Sample ID: 02ATU238-001
Sample Description: 242360-001, 194594

Detector: HPGEO9 50-TP42232A Spectrum ID: 9 20130115 003
Contract: Tetra Tech EC Sample Type: SAMPLE
Unit Number: ATU238 Matrix: S
Sample Time: 1/14/2013 13:13 Live Time: 2700 sec
Acquisition Time: 1/15/2013 10:46:32 Real Time: 2703 sec
Analysis Time: 1/15/2013 11:31 Dead Time: 0.11 %

Analysis Quantity: 3.060E+02 g

Efficiency: HPGEO9 S21306 9 20121230002_EffCal
Efficiency Cal Date: 12/30/2012 15:48
Library: GenericAnalysisReduced.lib
Analysis Engine: Env32 G53w4 .26

2-Sigma 2-Sigma 2-Sigma MInimum

Counting Counting Total Detectable
Nuclide Flags Activity Uncert Uncert Uncert Activity

pCi/g % pCi/g pCi/g pCi/g

Ac-228 # 4.155E-01 35.41 1.471E-01 1.498E-01 8.768E-02
Am-241  #AB  6.172E-02 520.50 3.213E-01 3.213E-01 2.606E-01
Bi-212 # 3.180E-01 79.90 2_.541E-01 2_.550E-01 1.772E-01
Bi-214 5.339E-01 19.62 1.048E-01 1.107E-01 4.117E-02
Co-60 #AB -1.862E-02 226.90 4.224E-02 4.226E-02 3.303E-02
Cs-137 # 2.762E-02 111.80 3.087E-02 3.093E-02 2.249E-02
Eu-152 #AB -9.244E-04 7608.00 7.032E-02 7.032E-02 5.785E-02
Eu-154  #AB -1.986E-02 443.30 8.804E-02 8.805E-02 6.982E-02
K-40 1.089E+01 9.99 1.087E+00 1.328E+00 2.190E-01
Pa-234 #AB -7.977E-02 264.10 2.106E-01 2.107E-01 1.653E-01
Pb-212 7.986E-01 12.85 1.026E-01 1.189E-01 4.111E-02
Pb-214 6.547E-01 16.50 1.080E-01 1.169E-01 4.244E-02
Ra-226 # 9.226E-01 68.98 6.363E-01 6.401E-01 4.758E-01
Th-234 #AB  3.770E-01 157.40 5.934E-01 5.944E-01 4.675E-01
TI-208 # 2.938E-01 17.16 5.040E-02 5.406E-02 1.172E-02
U-235 # 6.646E-02 63.89 4.246E-02 4_.276E-02 3.116E-02

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

Total Activity 1.536E+01

Analyst: lIsaako Tapelu Reviewer: Philip Smith
Review Date: 1/16/2013 14:03



Curtis & Tompkins Hunters Point Lab

Sample ID: 02ATU238-002
Sample Description: 242360-002, 194594

Detector: HPGE10 51-TP42231A Spectrum ID: 10 20130115 003
Contract: Tetra Tech EC Sample Type: SAMPLE
Unit Number: ATU238 Matrix: S
Sample Time: 1/14/2013 13:24 Live Time: 2700 sec
Acquisition Time: 1/15/2013 10:47:38 Real Time: 2702 sec
Analysis Time: 1/15/2013 11:32 Dead Time: 0.09 %

Analysis Quantity: 2_.910E+02 g

Efficiency: HPGE10 S21306 10_20121230002_EffCal
Efficiency Cal Date: 12/30/2012 19:25
Library: GenericAnalysisReduced.lib
Analysis Engine: Env32 G53w4 .26

2-Sigma 2-Sigma 2-Sigma MInimum
Counting Counting Total Detectable
Nuclide Flags Activity Uncert Uncert Uncert Activity
pCi/g % pCi/g pCi/g pCi/g
Ac-228 9.568E-02 100.40 9.603E-02 9.625E-02 6.486E-02
Am-241  #AB -8.438E-03 3525.00 2.974E-01 2.974E-01 2.439E-01
Bi-212 #AB  7.260E-02 278.20 2.020E-01 2.020E-01 1.563E-01
Bi-214 #AB -2.926E-02 471.90 1.381E-01 1.381E-01 3.527E-02
Co-60 #AB  5.207E-03 438.60 2.284E-02 2.284E-02 1.774E-02
Cs-137 #AB -7.445E-03 392.20 2.920E-02 2.921E-02 2.313E-02
Eu-152 #AB -5.914E-03 1111.00 6.572E-02 6.572E-02 5.349E-02
Eu-154 #AB  9.838E-03 665.90 6.551E-02 6.551E-02 5.186E-02
K-40 # 1.723E+00 34.90 6.014E-01 6.133E-01 3.743E-01
Pa-234 #AB  0.000E+00 2000.00 2.986E-02 2.986E-02 3.479E-02
Pb-212 1.981E-01 28.23 5.593E-02 5.787E-02 2_.514E-02
Pb-214 1.339E-01 48.39 6.480E-02 6.544E-02 3.282E-02
Ra-226 #AB  2.207E-01 205.30 4_529E-01 4_532E-01 3.533E-01
Th-234 #AB  1.261E-01 298.50 3.763E-01 3.765E-01 2.962E-01
TI-208 #AB  1.947E-02 131.70 2.563E-02 2.567E-02 1.998E-02
U-235 #AB  1.319E-03 2374.00 3.131E-02 3.131E-02 2.568E-02
# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level
Total Activity 2.606E+00
Analyst: lIsaako Tapelu Reviewer: Philip Smith

Review Date: 1/16/2013 14:03



Curtis & Tompkins Hunters Point Lab

Sample ID: 02ATU238-003
Sample Description: 242360-003, 194594

Detector: HPGEO4 51-TP32733A Spectrum ID: 4 20130115 004
Contract: Tetra Tech EC Sample Type: SAMPLE
Unit Number: ATU238 Matrix: S
Sample Time: 1/14/2013 13:09 Live Time: 2700 sec
Acquisition Time: 1/15/2013 11:32:49 Real Time: 2704  sec
Analysis Time: 1/16/2013 15:15 Dead Time: 0.13 %

Analysis Quantity: 2_.670E+02 g

Efficiency: HPGEO4 S21306 4 20130101001 EffCal
Efficiency Cal Date: 1/1/2013 15:40
Library: GenericAnalysisReduced.lib
Analysis Engine: Env32 G53w4 .26

2-Sigma 2-Sigma 2-Sigma MInimum
Counting Counting Total Detectable
Nuclide Flags Activity Uncert Uncert Uncert Activity
pCi/g % pCi/g pCi/g pCi/g

Ac-228 #AB -3.338E-02 1701.00 5.677E-01 5.677E-01 8.503E-02
Am-241  #AB  1.181E-02 882.90 1.043E-01 1.043E-01 8.455E-02
Bi-212 #AB  3.197E-02 536.70 1.716E-01 1.716E-01 1.364E-01
Bi-214 #AB  2.638E-02 213.00 5.619E-02 5.622E-02 4.819E-02
Co-60 #AB  6.092E-03 350.80 2_.137E-02 2_.137E-02 1.633E-02
Cs-137 #AB -8.519E-03 280.80 2.393E-02 2.393E-02 1.847E-02
Eu-152 #AB  1.242E-02 486.10 6.039E-02 6.039E-02 4 _833E-02
Eu-154 #AB  0.000E+00 2000.00 1.570E-02 1.570E-02 1.829E-02
K-40 # 3.552E-01 106.40 3.781E-01 3.789E-01 3.290E-01
Pa-234 #AB  0.000E+00 2000.00 2.833E-02 2.833E-02 2.825E-01
Pb-212 1.336E-01 40.06 5.353E-02 5.446E-02 2.542E-02
Pb-214  #AB  3.393E-02 141 .30 4_.795E-02 4 _.800E-02 3.930E-02
Ra-226 #AB  1.556E-01 263.20 4_.097E-01 4_.098E-01 3.233E-01
Th-234  #AB  9.812E-02 283.20 2.779E-01 2.780E-01 2.185E-01
TI-208 # 2.516E-02 110.80 2.787E-02 2.792E-02 2.049E-02
U-235 #AB  5.625E-03 472 .00 2_.655E-02 2_.655E-02 2.135E-02

# - All peaks for activity calculation had bad shape.

A - Activity < MDA

B - Activity < Critical Level
Total Activity 8.960E-01

Analyst: Robin Fluty Reviewer: Philip Smith

Review Date: 1/18/2013 11:19



Curtis & Tompkins Hunters Point Lab

Sample ID: 02ATU238-004
Sample Description: 242360-004, 194594

Detector: HPGEO3 51-TP42227A Spectrum ID: 3_20130115 004
Contract: Tetra Tech EC Sample Type: SAMPLE
Unit Number: ATU238 Matrix: S
Sample Time: 1/14/2013 13:08 Live Time: 2700 sec
Acquisition Time: 1/15/2013 11:29:12 Real Time: 2704  sec
Analysis Time: 1/15/2013 12:30 Dead Time: 0.14 %

Analysis Quantity: 2_.820E+02 g

Efficiency: HPGEO3 S21306 3 20130101001 EffCal
Efficiency Cal Date: 1/2/2013 10:45
Library: GenericAnalysisReduced.lib
Analysis Engine: Env32 G53w4 .26

2-Sigma 2-Sigma 2-Sigma MInimum
Counting Counting Total Detectable
Nuclide Flags Activity Uncert Uncert Uncert Activity
pCi/g % pCi/g pCi/g pCi/g
Ac-228 5.766E-01 23.06 1.329E-01 1.385E-01 4 _532E-02
Am-241  #AB -5_369E-02 304.20 1.633E-01 1.634E-01 1.306E-01
Bi-212 # 1.859E-01 114.50 2.130E-01 2.133E-01 1.529E-01
Bi-214 3.702E-01 25.97 9.611E-02 9.925E-02 3.921E-02
Co-60 #AB -5.042E-03 50050.00 2.524E+00 2.524E+00 2_.669E-02
Cs-137 #AB  1.351E-03 1997.00 2.698E-02 2.698E-02 2.207E-02
Eu-152 #AB  1.648E-02 429.50 7.079E-02 7 .080E-02 5.681E-02
Eu-154  #AB  1.485E-02 532.00 7.902E-02 7.902E-02 6.275E-02
K-40 6.058E+00 14.17 8.587E-01 9.578E-01 2.988E-01
Pa-234 #AB -9.937E-02 200.80 1.995E-01 1.996E-01 1.531E-01
Pb-212 5.404E-01 14.95 8.080E-02 9.043E-02 2.979E-02
Pb-214 4_.260E-01 22.04 9.391E-02 9.830E-02 3.907E-02
Ra-226 1.063E+00 49.60 5.273E-01 5.334E-01 3.574E-01
Th-234 1.339E+00 47 .87 6.409E-01 6.520E-01 3.264E-01
T1-208 1.731E-01 23.56 4_.077E-02 4_.236E-02 1.604E-02
U-235 AB  8.868E-03 423.20 3.753E-02 3.753E-02 3.036E-02
# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level
Total Activity 1.077E+01
Analyst: Chris Fluty Reviewer: Philip Smith

Review Date: 1/16/2013 14:01



Curtis & Tompkins Hunters Point Lab

Sample ID: 02ATU242-001
Sample Description: 242385-001, 194594

Detector: HPGEO6 51-TP32744A Spectrum ID: 6_20130115 006
Contract: Tetra Tech EC Sample Type: SAMPLE
Unit Number: ATU242 Matrix: S
Sample Time: 1/14/2013 12:42 Live Time: 2700 sec
Acquisition Time: 1/15/2013 12:37:38 Real Time: 2704  sec
Analysis Time: 1/15/2013 13:22 Dead Time: 0.14 %

Analysis Quantity: 2_.750E+02 g

Efficiency: HPGEO6 S21306 6_20121231003_EffCal
Efficiency Cal Date: 12/31/2012 16:37
Library: GenericAnalysisReduced.lib
Analysis Engine: Env32 G53w4 .26

2-Sigma 2-Sigma 2-Sigma MInimum
Counting Counting Total Detectable
Nuclide Flags Activity Uncert Uncert Uncert Activity
pCi/g % pCi/g pCi/g pCi/g
Ac-228 # 1.124E-01 107.00 1.202E-01 1.205E-01 9.015E-02
Am-241  #AB  7.783E-02 222 .50 1.732E-01 1.733E-01 1.362E-01
Bi-212 #AB  8.932E-02 255.10 2.278E-01 2.279E-01 1.770E-01
Bi-214 2.129E-01 37.79 8.045E-02 8.170E-02 4.336E-02
Co-60 #AB -4_.836E-03 736.70 3.562E-02 3.563E-02 2.875E-02
Cs-137 #AB -2.563E-03 1014.00 2.600E-02 2.600E-02 2.107E-02
Eu-152 #AB -1.102E-02 642.20 7.076E-02 7.076E-02 5.719E-02
Eu-154  #AB -4_.655E-02 245.90 1.145E-01 1.145E-01 8.881E-02
K-40 5.774E+00 14.93 8.622E-01 9.523E-01 3.028E-01
Pa-234 #AB 5.140E-03 4143.00 2.129E-01 2.129E-01 1.748E-01
Pb-212 3.310E-01 20.83 6.895E-02 7.330E-02 2.858E-02
Pb-214 2.820E-01 27.03 7.623E-02 7.861E-02 3.510E-02
Ra-226 # 4.153E-01 124.30 5.163E-01 5.173E-01 3.936E-01
Th-234  #AB  2.818E-01 161.10 4_.539E-01 4 _.546E-01 3.541E-01
TI-208 # 6.902E-02 52.75 3.641E-02 3.670E-02 2.330E-02
U-235 #AB  2.660E-02 131.00 3.483E-02 3.489E-02 2.669E-02

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

Total Activity 7.677E+00

Analyst: Chris Fluty Reviewer: Philip Smith
Review Date: 1/16/2013 14:03



Curtis & Tompkins Hunters Point Lab

Sample ID: 02ATU242-002
Sample Description: 242385-002, 194594

Detector: HPGEO4 51-TP32733A Spectrum ID: 4_20130115_ 006
Contract: Tetra Tech EC Sample Type: SAMPLE
Unit Number: ATU242 Matrix: S
Sample Time: 1/14/2013 12:51 Live Time: 2700 sec
Acquisition Time: 1/15/2013 13:27:48 Real Time: 2704  sec
Analysis Time: 1/15/2013 14:12 Dead Time: 0.16 %

Analysis Quantity: 2_.550E+02 g

Efficiency: HPGEO4 S21306 4 20130101001 EffCal
Efficiency Cal Date: 1/1/2013 15:40
Library: GenericAnalysisReduced.lib
Analysis Engine: Env32 G53w4 .26

2-Sigma 2-Sigma 2-Sigma MInimum
Counting Counting Total Detectable
Nuclide Flags Activity Uncert Uncert Uncert Activity
pCi/g % pCi/g pCi/g pCi/g
Ac-228 # 1.138E-01 87.64 9.974E-02 1.000E-01 6.967E-02
Am-241  #AB  6.697E-02 173.70 1.163E-01 1.165E-01 8.838E-02
Bi-212 #AB  1.192E-01 161.70 1.928E-01 1.930E-01 1.411E-01
Bi-214 # 5.427E-02 110.10 5.977E-02 5.988E-02 4 _850E-02
Co-60 #AB  0.000E+00 2000.00 5.482E-03 5.482E-03 3.844E-02
Cs-137 #AB  0.000E+00 2000.00 4_.297E-03 4_.297E-03 2.084E-02
Eu-152 #AB -2.334E-02 311.90 7 .280E-02 7.281E-02 5.765E-02
Eu-154 #AB  0.000E+00 2000.00 1.643E-02 1.643E-02 1.915E-02
K-40 3.401E+00 20.31 6.907E-01 7.306E-01 2.933E-01
Pa-234 #AB  0.000E+00 2000.00 2.966E-02 2.966E-02 3.456E-02
Pb-212 2_552E-01 23.41 5.975E-02 6.275E-02 2.732E-02
Pb-214 2.409E-01 29.23 7.043E-02 7.233E-02 3.155E-02
Ra-226 # 4_573E-01 105.50 4.824E-01 4_.837E-01 3.594E-01
Th-234 #AB  2.122E-01 180.20 3.824E-01 3.829E-01 2.979E-01
TI-208 # 4_977E-02 64 .97 3.234E-02 3.251E-02 2.164E-02
U-235 AB  2.472E-02 139.70 3.454E-02 3.459E-02 2.657E-02
# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level
Total Activity 4.996E+00
Analyst: Chris Fluty Reviewer: Philip Smith

Review Date: 1/16/2013 14:02



Curtis & Tompkins Hunters Point Lab

Sample ID: 02ATU242-003
Sample Description: 242385-003, 194594

Detector: HPGEO3 51-TP42227A Spectrum ID: 3_20130115 006
Contract: Tetra Tech EC Sample Type: SAMPLE
Unit Number: ATU242 Matrix: S
Sample Time: 1/14/2013 12:52 Live Time: 2700 sec
Acquisition Time: 1/15/2013 13:21:29 Real Time: 2703 sec
Analysis Time: 1/15/2013 14:06 Dead Time: 0.13 %

Analysis Quantity: 2_.750E+02 g

Efficiency: HPGEO3 S21306 3 20130101001 EffCal
Efficiency Cal Date: 1/2/2013 10:45
Library: GenericAnalysisReduced.lib
Analysis Engine: Env32 G53w4 .26

2-Sigma 2-Sigma 2-Sigma MInimum
Counting Counting Total Detectable
Nuclide Flags Activity Uncert Uncert Uncert Activity
pCi/g % pCi/g pCi/g pCi/g
Ac-228 1.020E-01 97.84 9.979E-02 1.000E-01 7.647E-02
Am-241  #AB -4.141E-02 316.10 1.309E-01 1.310E-01 1.040E-01
Bi-212 #AB  7.985E-02 233.40 1.864E-01 1.865E-01 1.425E-01
Bi-214 # 5.299E-02 101.60 5.382E-02 5.394E-02 4.267E-02
Co-60 #AB -5.045E-03 4000.00 2_.018E-01 2_.018E-01 8.326E-03
Cs-137 #AB  1.511E-02 181.80 2.747E-02 2.749E-02 2.077E-02
Eu-152 #AB -9.640E-03 685.40 6.607E-02 6.607E-02 5.346E-02
Eu-154  #AB  0.000E+00 2000.00 2_.155E-02 2_.155E-02 1.775E-02
K-40 # 2 .350E+00 25.67 6.034E-01 6.255E-01 3.357E-01
Pa-234 #AB  0.000E+00 2000.00 2.716E-02 2.716E-02 2.172E-01
Pb-212 3.178E-01 19.83 6.303E-02 6.740E-02 2.343E-02
Pb-214 # 1.385E-01 42 .34 5.862E-02 5.937E-02 3.817E-02
Ra-226 #AB  1.694E-01 263.50 4.463E-01 4.465E-01 3.539E-01
Th-234  #AB  2.441E-01 142 .90 3.489E-01 3.496E-01 2.671E-01
TI-208 # 5.147E-02 58.64 3.018E-02 3.037E-02 2.116E-02
U-235 #AB  1.168E-02 242.20 2.829E-02 2.831E-02 2.230E-02

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

Total Activity 3.533E+00

Analyst: Chris Fluty Reviewer: Philip Smith
Review Date: 1/16/2013 14:01



Curtis & Tompkins Hunters Point Lab

Sample ID: 02ATU242-004
Sample Description: 242385-004, 194594

Detector: HPGEO4 51-TP32733A Spectrum ID: 4_20130115 005
Contract: Tetra Tech EC Sample Type: SAMPLE
Unit Number: ATU242 Matrix: S
Sample Time: 1/14/2013 13:00 Live Time: 2700 sec
Acquisition Time: 1/15/2013 12:36:02 Real Time: 2705 sec
Analysis Time: 1/15/2013 13:21 Dead Time: 0.18 %

Analysis Quantity: 3.130E+02 g

Efficiency: HPGEO4 S21306 4 20130101001 EffCal
Efficiency Cal Date: 1/1/2013 15:40
Library: GenericAnalysisReduced.lib
Analysis Engine: Env32 G53w4 .26

2-Sigma 2-Sigma 2-Sigma MInimum
Counting Counting Total Detectable
Nuclide Flags Activity Uncert Uncert Uncert Activity
pCi/g % pCi/g pCi/g pCi/g
Ac-228 4.090E-01 33.07 1.353E-01 1.381E-01 7.532E-02
Am-241  #AB  4.285E-02 398.70 1.708E-01 1.709E-01 1.382E-01
Bi-212 #AB  1.426E-01 160.60 2.290E-01 2.292E-01 1.743E-01
Bi-214 3.707E-01 23.78 8.814E-02 9.156E-02 5.032E-02
Co-60 #AB -8.483E-03 384.80 3.265E-02 3.265E-02 2_.592E-02
Cs-137 #AB -2.392E-03 1373.00 3.285E-02 3.285E-02 2.685E-02
Eu-152 # 5.148E-02 127.60 6.567E-02 6.577E-02 4.936E-02
Eu-154  #AB  0.000E+00 2000.00 1.894E-02 1.894E-02 1.560E-02
K-40 6.759E+00 12.48 8.437E-01 9.673E-01 2.389E-01
Pa-234 #AB 0.000E+00 2000.00 1.134E-01 1.134E-01 2.816E-02
Pb-212 6.601E-01 13.44 8.872E-02 1.016E-01 3.684E-02
Pb-214 4_.051E-01 20.79 8.421E-02 8.863E-02 4.646E-02
Ra-226 7.186E-01 74.16 5.329E-01 5.357E-01 3.949E-01
Th-234 1.161E+00 50.32 5.841E-01 5.933E-01 3.204E-01
TI1-208 2_.135E-01 20.87 4 _.456E-02 4.677E-02 2.113E-02
4 _.995E-02 69.74 3.483E-02 3.503E-02 2_.555E-02

- All peaks for activity calculation had bad shape.
- Activity < MDA
- Activity < Critical Level

Total Activity 1.098E+01

Analyst: Chris Fluty Reviewer: Philip Smith
Review Date: 1/16/2013 14:02



Curtis & Tompkins Hunters Point Lab

Sample ID: 02ATU302-001
Sample Description: 242384-001, 194594

Detector: HPGEO5 51-TP42242A Spectrum ID: 5 20130115 004
Contract: Tetra Tech EC Sample Type: SAMPLE
Unit Number: ATU302 Matrix: S
Sample Time: 1/14/2013 14:08 Live Time: 5400 sec
Acquisition Time: 1/15/2013 11:38:03 Real Time: 5404  sec
Analysis Time: 1/15/2013 13:08 Dead Time: 0.08 %

Analysis Quantity: 3.060E+02 g

Efficiency: HPGEO5 S21306 5 20121231006 EffCal
Efficiency Cal Date: 1/1/2013 12:23
Library: GenericAnalysisReduced.lib
Analysis Engine: Env32 G53w4 .26

2-Sigma 2-Sigma 2-Sigma MInimum
Counting Counting Total Detectable
Nuclide Flags Activity Uncert Uncert Uncert Activity
pCi/g % pCi/g pCi/g pCi/g
Ac-228 9.971E-01 14.11 1.407E-01 1.559E-01 4.163E-02
Am-241  #AB -3.160E-02 492 .20 1.555E-01 1.555E-01 1.270E-01
Bi-212 7.988E-01 26.23 2_.095E-01 2.164E-01 7.472E-02
Bi-214 5.339E-01 15.23 8.133E-02 8.882E-02 3.221E-02
Co-60 #AB -6.906E-06 1154.00 7.972E-05 7.972E-05 1.966E-02
Cs-137 #AB  9.895E-03 203.70 2.016E-02 2.017E-02 1.586E-02
Eu-152 #AB -1.108E-02 541 .60 6.002E-02 6.002E-02 4.888E-02
Eu-154 #AB  2.676E-02 248.90 6.661E-02 6.663E-02 5.253E-02
K-40 1.293E+01 6.40 8.272E-01 1.226E+00 1.726E-01
Pa-234 #AB  4.228E-02 251.80 1.064E-01 1.065E-01 8.351E-02
Pb-212 9.302E-01 7.84 7.297E-02 1.010E-01 2.823E-02
Pb-214 5.307E-01 13.26 7.038E-02 7.915E-02 2.941E-02
Ra-226 1.320E+00 32.34 4.269E-01 4.384E-01 2.979E-01
Th-234 AB  1.212E-01 332.00 4_.025E-01 4.026E-01 3.277E-01
TI1-208 3.104E-01 13.74 4.264E-02 4_.738E-02 1.465E-02
U-235 AB  2.501E-02 127.20 3.182E-02 3.188E-02 2.536E-02

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

Total Activity 1.858E+01

Analyst: Chris Fluty Reviewer: Philip Smith
Review Date: 1/16/2013 14:02



Curtis & Tompkins Hunters Point Lab

Sample ID: 02ATU302-002
Sample Description: 242384-002, 194594

Detector: HPGEO6 51-TP32744A Spectrum ID: 6_20130115 005
Contract: Tetra Tech EC Sample Type: SAMPLE
Unit Number: ATU302 Matrix: S
Sample Time: 1/14/2013 14:14 Live Time: 2700 sec
Acquisition Time: 1/15/2013 11:36:41 Real Time: 2709 sec
Analysis Time: 1/15/2013 12:21 Dead Time: 0.32 %

Analysis Quantity: 3.250E+02 g

Efficiency: HPGEO6 S21306 6_20121231003_EffCal
Efficiency Cal Date: 12/31/2012 16:37
Library: GenericAnalysisReduced.lib
Analysis Engine: Env32 G53w4 .26

2-Sigma 2-Sigma 2-Sigma MInimum
Counting Counting Total Detectable
Nuclide Flags Activity Uncert Uncert Uncert Activity
pCi/g % pCi/g pCi/g pCi/g
Ac-228 2.417E-01 48.44 1.171E-01 1.182E-01 7.431E-02
Am-241  #AB  8.606E-02 188.80 1.625E-01 1.627E-01 1.274E-01
Bi-212 # 1.952E-01 89.00 1.738E-01 1.743E-01 1.152E-01
Bi-214 3.053E-01 28.29 8.634E-02 8.872E-02 3.916E-02
Co-60 #AB -2.130E-03 1660.00 3.537E-02 3.537E-02 2.891E-02
Cs-137 #AB -1.745E-03 1400.00 2.443E-02 2.443E-02 1.991E-02
Eu-152 #AB  2.595E-02 228.40 5.928E-02 5.931E-02 4_617E-02
Eu-154 #AB  2.427E-02 352.90 8.566E-02 8.568E-02 6.736E-02
K-40 # 5.881E+00 14.66 8.624E-01 9.556E-01 3.771E-01
Pa-234 #AB 9.075E-02 168.20 1.526E-01 1.527E-01 1.131E-01
Pb-212 4_.845E-01 16.84 8.158E-02 8.934E-02 3.231E-02
Pb-214 2.652E-01 34.27 9.087E-02 9.265E-02 4_151E-02
Ra-226 # 7.941E-01 66.88 5.311E-01 5.345E-01 3.865E-01
Th-234  #AB -3.197E-01 152.40 4_.872E-01 4 _.880E-01 3.836E-01
TI-208 # 1.218E-01 29.67 3.614E-02 3.704E-02 1.881E-02
U-235 # 5.601E-02 61.12 3.423E-02 3.449E-02 2.445E-02
# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level
Total Activity 8.572E+00
Analyst: Chris Fluty Reviewer: Philip Smith

Review Date: 1/16/2013 14:03



Curtis & Tompkins Hunters Point Lab

Sample ID: 02ATU302-003
Sample Description: 242384-003, 194594

Detector: HPGEO3 51-TP42227A Spectrum ID: 3_20130115 003
Contract: Tetra Tech EC Sample Type: SAMPLE
Unit Number: ATU302 Matrix: S
Sample Time: 1/14/2013 14:24 Live Time: 2700 sec
Acquisition Time: 1/15/2013 10:33:05 Real Time: 2703 sec
Analysis Time: 1/15/2013 11:18 Dead Time: 0.11 %

Analysis Quantity: 3.380E+02 g

Efficiency: HPGEO3 S21306 3 20130101001 EffCal
Efficiency Cal Date: 1/2/2013 10:45
Library: GenericAnalysisReduced.lib
Analysis Engine: Env32 G53w4 .26

2-Sigma 2-Sigma 2-Sigma MInimum
Counting Counting Total Detectable
Nuclide Flags Activity Uncert Uncert Uncert Activity
pCi/g % pCi/g pCi/g pCi/g
Ac-228 # 2.807E-01 40.01 1.123E-01 1.139E-01 6.945E-02
Am-241  #AB -3.221E-02 484.70 1.561E-01 1.561E-01 1.266E-01
Bi-212 #AB  1.132E-01 159.00 1.799E-01 1.801E-01 1.350E-01
Bi-214 2_.905E-01 22.47 6.527E-02 6.810E-02 2.522E-02
Co-60 #AB -1.436E-02 416.80 5.984E-02 5.984E-02 2.716E-02
Cs-137 #AB  2.871E-03 724.10 2.079E-02 2.079E-02 1.676E-02
Eu-152 #AB  0.000E+00 2000.00 3.777E-02 3.777E-02 6.218E-02
Eu-154 #AB  0.000E+00 2000.00 1.240E-02 1.240E-02 9.099E-02
K-40 1.128E+01 9.25 1.043E+00 1.308E+00 2.493E-01
Pa-234 #AB -3.626E-03 3213.00 1.165E-01 1.165E-01 9.541E-02
Pb-212 3.129E-01 19.00 5.945E-02 6.393E-02 2.436E-02
Pb-214 2.873E-01 23.81 6.839E-02 7.115E-02 2.881E-02
Ra-226 # 4_576E-01 95.52 4_.371E-01 4 _.385E-01 3.283E-01
Th-234 #AB  2.696E-01 144 .90 3.905E-01 3.913E-01 3.056E-01
TI-208 # 5.086E-02 53.53 2.722E-02 2.743E-02 1.884E-02
U-235 3.412E-02 79.92 2_.727E-02 2_.739E-02 1.989E-02
# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level
Total Activity 1.337E+01
Analyst: Chris Fluty Reviewer: Philip Smith

Review Date: 1/16/2013 14:01



Curtis & Tompkins Hunters Point Lab

Sample ID: 02ATU302-004
Sample Description: 242384-004, 194594

Detector: HPGEO4 51-TP32733A Spectrum ID: 4_20130115 003
Contract: Tetra Tech EC Sample Type: SAMPLE
Unit Number: ATU302 Matrix: S
Sample Time: 1/14/2013 14:21 Live Time: 2700 sec
Acquisition Time: 1/15/2013 10:33:59 Real Time: 2704  sec
Analysis Time: 1/15/2013 11:30 Dead Time: 0.15 %

Analysis Quantity: 3.280E+02 g

Efficiency: HPGEO4 S21306 4 20130101001 EffCal
Efficiency Cal Date: 1/1/2013 15:40
Library: GenericAnalysisReduced.lib
Analysis Engine: Env32 G53w4 .26

2-Sigma 2-Sigma 2-Sigma MInimum
Counting Counting Total Detectable
Nuclide Flags Activity Uncert Uncert Uncert Activity
pCi/g % pCi/g pCi/g pCi/g
Ac-228 2.731E-01 45.10 1.232E-01 1.246E-01 7.807E-02
Am-241  #AB  3.880E-02 278.10 1.079E-01 1.079E-01 8.533E-02
Bi-212 #AB  0.000E+00 2000.00 5.116E-02 5.116E-02 1.344E-01
Bi-214 # 2_555E-01 29.00 7.408E-02 7.603E-02 4.475E-02
Co-60 #AB  4_.705E-04 5448.00 2_563E-02 2_563E-02 2.105E-02
Cs-137 #AB  8.207E-03 314.90 2.584E-02 2.585E-02 2.040E-02
Eu-152 #AB  9.320E-04 6362.00 5.930E-02 5.930E-02 4 _876E-02
Eu-154 #AB  4.166E-03 2067.00 8.610E-02 8.610E-02 7.042E-02
K-40 1.090E+01 10.43 1.137E+00 1.369E+00 3.166E-01
Pa-234 #AB 2.948E-02 567.90 1.674E-01 1.674E-01 1.345E-01
Pb-212 5.014E-01 13.60 6.818E-02 7.790E-02 2.463E-02
Pb-214 3.859E-01 23.85 9.203E-02 9.572E-02 3.763E-02
Ra-226 # 6.708E-01 74.84 5.020E-01 5.046E-01 3.718E-01
Th-234 7.451E-01 56.26 4_.192E-01 4_.245E-01 2.544E-01
TI-208 # 1.054E-01 33.35 3.515E-02 3.584E-02 2.049E-02
U-235 # 4.410E-02 76.10 3.356E-02 3.372E-02 2.491E-02
# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level
Total Activity 1.396E+01
Analyst: Chris Fluty Reviewer: Philip Smith

Review Date: 1/16/2013 14:02



Curtis & Tompkins Hunters Point Lab

Sample ID: 02ATU302-005
Sample Description: 242384-005, 194594

Detector: HPGEO5 51-TP42242A Spectrum ID: 5 20130115 006
Contract: Tetra Tech EC Sample Type: SAMPLE
Unit Number: ATU302 Matrix: S
Sample Time: 1/14/2013 14:17 Live Time: 5400 sec
Acquisition Time: 1/15/2013 14:28:52 Real Time: 5405 sec
Analysis Time: 1/15/2013 15:59 Dead Time: 0.09 %

Analysis Quantity: 3.810E+02 g

Efficiency: HPGEO5 S21306 5 20121231006 EffCal
Efficiency Cal Date: 1/1/2013 12:23
Library: GenericAnalysisReduced.lib
Analysis Engine: Env32 G53w4 .26

2-Sigma 2-Sigma 2-Sigma MInimum
Counting Counting Total Detectable
Nuclide Flags Activity Uncert Uncert Uncert Activity
pCi/g % pCi/g pCi/g pCi/g
Ac-228 1.746E+00 9.12 1.591E-01 1.980E-01 3.669E-02
Am-241  #AB -1.465E-01 133.30 1.953E-01 1.957E-01 1.575E-01
Bi-212 1.214E+00 20.95 2.544E-01 2.674E-01 1.022E-01
Bi-214 1.115E+00 8.55 9.529E-02 1.210E-01 3.206E-02
Co-60 #AB  3.265E-03 303.80 9.920E-03 9.922E-03 1.765E-02
Cs-137 #AB -8.182E-03 283.60 2.320E-02 2.321E-02 1.869E-02
Eu-152 #AB -7.410E-03 811.00 6.009E-02 6.009E-02 4.920E-02
Eu-154  #AB -1.910E-02 333.70 6.374E-02 6.376E-02 5.112E-02
K-40 7 .720E+00 8.19 6.325E-01 8.320E-01 1.702E-01
Pa-234 #AB -2.168E-03 5315.00 1.152E-01 1.152E-01 9.477E-02
Pb-212 1.808E+00 5.27 9.528E-02 1.659E-01 3.501E-02
Pb-214 1.265E+00 7.27 9.189E-02 1.260E-01 3.161E-02
Ra-226 1.487E+00 36.30 5.397E-01 5.513E-01 4_075E-01
Th-234 # 2 .450E+00 23.03 5.644E-01 6.056E-01 3.075E-01
TI1-208 5.826E-01 9.17 5.341E-02 6.601E-02 1.750E-02
U-235 5.229E-02 67.04 3.505E-02 3.528E-02 2.756E-02

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

Total Activity 1.944E+01

Analyst: Chris Fluty Reviewer: Philip Smith
Review Date: 1/16/2013 14:02



Curtis & Tompkins Hunters Point Lab

Sample ID: 02ATU302-006
Sample Description: 243921-001, 196550

Detector: HPGE1l1l 50-TP50818A Spectrum ID: 11 20130322_004
Contract: Tetra Tech EC Sample Type: SAMPLE
Unit Number: ATU302 Matrix: S
Sample Time: 3/19/2013 14:00 Live Time: 2700 sec
Acquisition Time: 3/22/2013 11:37:51 Real Time: 2703 sec
Analysis Time: 3/22/2013 12:23 Dead Time: 0.10 %

Analysis Quantity: 3.360E+02 g

Efficiency: HPGEl11l S21603 11 20130221002 EffCal
Efficiency Cal Date: 2/22/2013 11:53
Library: GenericAnalysisReduced.lib
Analysis Engine: Env32 G53w4 .26

2-Sigma 2-Sigma MInimum
Counting Total Detectable
Nuclide Flags Activity Uncert Uncert Activity
pCi/g pCi/g pCi/g pCi/g
Ac-228 5.965E-01 1.302E-01 1.363E-01 1.655E-02
Am-241 #AB 1.490E-03 1.983E-01 1.983E-01 1.632E-01
Bi-212 #AB 1.301E-01 2_.358E-01 2_.359E-01 1.802E-01
Bi-214 2_.577E-01 8.005E-02 8.189E-02 4.631E-02
Co-60 #AB 0.000E+00 7.037E-03 7.037E-03 3.481E-02
Cs-137 #AB  -8.004E-03 3.565E-02 3.566E-02 2_.864E-02
Eu-152 #AB  -1.044E-02 7.377E-02 7.377E-02 5.985E-02
Eu-154 #AB  -1.980E-02 1.065E-01 1.065E-01 8.543E-02
K-40 1.371E+01 1.258E+00 1.582E+00 2.936E-01
Pa-234 #AB 0.000E+00 3.798E-02 3.798E-02 3.128E-02
Pb-212 5.751E-01 9.870E-02 1.077E-01 4_027E-02
Pb-214 3.892E-01 9.126E-02 9.504E-02 3.914E-02
Ra-226 4_707E-01 5.169E-01 5.181E-01 3.915E-01
Th-234 #AB 0.000E+00 6.159E-01 6.159E-01 5.492E-01
T1-208 2.481E-01 5.717E-02 5.951E-02 2.018E-02
U-235 AB 2_.629E-03 3.364E-02 3.364E-02 2.752E-02

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

Total Activity 1.638E+01

Analyst: lIsaako Tapelu Reviewer: Philip Smith
Review Date: 3/25/2013 15:58



Curtis & Tompkins Hunters Point Lab

Sample ID: 02ATU302-007
Sample Description: 243921-002, 196550

Detector: HPGE12 50-TP32731A Spectrum ID: 12 20130322_004
Contract: Tetra Tech EC Sample Type: SAMPLE
Unit Number: ATU302 Matrix: S
Sample Time: 3/19/2013 14:02 Live Time: 2700 sec
Acquisition Time: 3/22/2013 11:38:43 Real Time: 2707 sec
Analysis Time: 3/22/2013 12:24 Dead Time: 0.26 %

Analysis Quantity: 3.140E+02 g

Efficiency: HPGE12 S21306 12 20121230004 EffCal
Efficiency Cal Date: 12/31/2012 13:11
Library: GenericAnalysisReduced.lib
Analysis Engine: Env32 G53w4 .26

2-Sigma 2-Sigma MInimum
Counting Total Detectable
Nuclide Flags Activity Uncert Uncert Activity
pCi/g pCi/g pCi/g pCi/g
Ac-228 #AB 7.382E-03 9.803E-02 9.803E-02 8.507E-02
Am-241 #AB 4 _886E-02 2_.493E-01 2_.493E-01 2_.000E-01
Bi-212 #AB 2.837E-02 1.700E-01 1.700E-01 1.479E-01
Bi-214 # 5.459E-02 5.720E-02 5.732E-02 4 _348E-02
Co-60 #AB 0.000E+00 5.554E-03 5.554E-03 6.470E-03
Cs-137 #AB  -5.536E-03 2_.370E-02 2_.370E-02 1.868E-02
Eu-152 #AB  -7.851E-03 6.664E-02 6.665E-02 5.406E-02
Eu-154 #AB 0.000E+00 2.359E-02 2_.359E-02 1.943E-02
K-40 # 3.648E+00 7.809E-01 8.216E-01 3.817E-01
Pa-234 #AB -2.474E-02 1.552E-01 1.552E-01 1.238E-01
Pb-212 # 4.204E-02 4 .386E-02 4_.397E-02 3.369E-02
Pb-214 # 9.809E-02 6.190E-02 6.226E-02 4 _355E-02
Ra-226 #AB 0.000E+00 3.242E-01 3.242E-01 3.962E-01
Th-234 #AB  -4_.522E-02 3.885E-01 3.885E-01 3.155E-01
T1-208 2_.012E-02 2_.470E-02 2.473E-02 1.755E-02
U-235 #AB  -2.686E-04 2.918E-02 2.918E-02 2.401E-02

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

Total Activity 3.948E+00

Analyst: lIsaako Tapelu Reviewer: Philip Smith
Review Date: 3/25/2013 15:58



Curtis & Tompkins Hunters Point Lab

Sample ID: 02ATU302-008
Sample Description: 243921-003, 196550

Detector: HPGEO7 51-TP32743A Spectrum ID: 7_20130322_005
Contract: Tetra Tech EC Sample Type: SAMPLE
Unit Number: ATU302 Matrix: S
Sample Time: 3/19/2013 14:03 Live Time: 2700 sec
Acquisition Time: 3/22/2013 13:30:48 Real Time: 2701 sec
Analysis Time: 3/22/2013 14:16 Dead Time: 0.05 %

Analysis Quantity: 3.040E+02 g

Efficiency: HPGEO7 S21603 7_20130220002_EffCal
Efficiency Cal Date: 2/21/2013 11:46
Library: GenericAnalysisReduced.lib
Analysis Engine: Env32 G53w4 .26

2-Sigma 2-Sigma MInimum
Counting Total Detectable
Nuclide Flags Activity Uncert Uncert Activity
pCi/g pCi/g pCi/g pCi/g
Ac-228 #AB 2_592E-02 6.732E-02 6.734E-02 5.618E-02
Am-241 #AB  -2.792E-02 1.487E-01 1.488E-01 1.197E-01
Bi-212 #AB 0.000E+00 5.487E-02 5.487E-02 3.196E-02
Bi-214 4.787E-02 5.310E-02 5.320E-02 4.210E-02
Co-60 #AB 3.583E-03 2.419E-02 2_419E-02 1.936E-02
Cs-137 #AB 1.059E-02 2_.603E-02 2_.604E-02 2.021E-02
Eu-152 #AB  -2_.176E-03 5.233E-02 5.233E-02 4 _.286E-02
Eu-154 #AB 0.000E+00 1.928E-02 1.928E-02 1.432E-01
K-40 # 3.749E+00 6.906E-01 7.388E-01 3.199E-01
Pa-234 #AB 0.000E+00 4.951E-02 4_.951E-02 2.884E-02
Pb-212 6.861E-02 3.834E-02 3.868E-02 2.196E-02
Pb-214 1.196E-01 5.600E-02 5.659E-02 2_.733E-02
Ra-226 3.010E-01 3.786E-01 3.793E-01 2_.855E-01
Th-234 #AB 1.885E-01 3.632E-01 3.636E-01 2_.839E-01
T1-208 #AB  -1.604E-04 2_.210E-02 2_.210E-02 1.965E-02
U-235 2.178E-02 2.284E-02 2.290E-02 1.668E-02

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

Total Activity 4 _536E+00

Analyst: lIsaako Tapelu Reviewer: Philip Smith
Review Date: 3/25/2013 15:57



Curtis & Tompkins Hunters Point Lab

Sample ID: 02ATU302-009
Sample Description: 243921-004, 196550

Detector: HPGE12 50-TP32731A Spectrum ID: 12 20130322_005
Contract: Tetra Tech EC Sample Type: SAMPLE
Unit Number: ATU302 Matrix: S
Sample Time: 3/19/2013 14:30 Live Time: 2700 sec
Acquisition Time: 3/22/2013 13:36:12 Real Time: 2703 sec
Analysis Time: 3/22/2013 14:21 Dead Time: 0.12 %

Analysis Quantity: 2.940E+02 g

Efficiency: HPGE12 S21306 12 20121230004 EffCal
Efficiency Cal Date: 12/31/2012 13:11
Library: GenericAnalysisReduced.lib
Analysis Engine: Env32 G53w4 .26

2-Sigma 2-Sigma MInimum
Counting Total Detectable
Nuclide Flags Activity Uncert Uncert Activity
pCi/g pCi/g pCi/g pCi/g
Ac-228 # 4_737E-01 1.680E-01 1.710E-01 9.640E-02
Am-241 #AB  -1.206E-01 3.818E-01 3.819E-01 3.053E-01
Bi-212 #AB 1.136E-01 2.671E-01 2.672E-01 2_.169E-01
Bi-214 # 2.952E-01 1.001E-01 1.021E-01 6.217E-02
Co-60 #AB 1.509E-02 4.420E-02 4_.421E-02 3.470E-02
Cs-137 #AB 1.367E-05 3.513E-02 3.513E-02 2_.893E-02
Eu-152 AB  -1_.750E-02 8.709E-02 8.710E-02 7.021E-02
Eu-154 #AB 0.000E+00 4.364E-02 4.364E-02 2.076E-02
K-40 1.404E+01 1.430E+00 1.735E+00 3.411E-01
Pa-234 # 1.145E-01 1.579E-01 1.580E-01 1.093E-01
Pb-212 6.096E-01 9.797E-02 1.081E-01 4 .060E-02
Pb-214 4_438E-01 1.412E-01 1.444E-01 6.081E-02
Ra-226 # 5.867E-01 7.183E-01 7.197E-01 5.563E-01
Th-234 #AB 1.143E-02 7.126E-01 7.126E-01 5.864E-01
T1-208 # 1.660E-01 5.000E-02 5.120E-02 2_.762E-02
U-235 # 3.899E-02 4.842E-02 4.851E-02 3.756E-02

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

Total Activity 1.691E+01

Analyst: lIsaako Tapelu Reviewer: Philip Smith
Review Date: 3/25/2013 15:58



Curtis & Tompkins Hunters Point Lab

Sample ID: 02ATU302-010
Sample Description: 243921-005, 196550

Detector: HPGE1l1l 50-TP50818A Spectrum ID: 11 20130322_005
Contract: Tetra Tech EC Sample Type: SAMPLE
Unit Number: ATU302 Matrix: S
Sample Time: 3/19/2013 14:32 Live Time: 2700 sec
Acquisition Time: 3/22/2013 13:34:36 Real Time: 2703 sec
Analysis Time: 3/22/2013 14:19 Dead Time: 0.10 %

Analysis Quantity: 2_.870E+02 g

Efficiency: HPGEl11l S21603 11 20130221002 EffCal
Efficiency Cal Date: 2/22/2013 11:53
Library: GenericAnalysisReduced.lib
Analysis Engine: Env32 G53w4 .26

2-Sigma 2-Sigma MInimum

Counting Total Detectable
Nuclide Flags Activity Uncert Uncert Activity

pCi/g pCi/g pCi/g pCi/g

Ac-228 # 5.250E-01 1.701E-01 1.737E-01 8.819E-02
Am-241 #AB  -6.411E-02 2.183E-01 2.184E-01 1.747E-01
Bi-212 # 2.666E-01 2.816E-01 2.822E-01 2_.030E-01
Bi-214 5.259E-01 1.237E-01 1.286E-01 4 _486E-02
Co-60 #AB 7.230E-03 4.151E-02 4_.151E-02 3.335E-02
Cs-137 #AB 0.000E+00 6.435E-03 6.435E-03 1.084E-02
Eu-152 #AB  -1.683E-02 9.838E-02 9.839E-02 7.974E-02
Eu-154 #AB  -3.910E-03 1.149E-01 1.149E-01 9.415E-02
K-40 1.933E+01 1.610E+00 2_.103E+00 3.438E-01
Pa-234 #AB -2.271E-03 2.109E-01 2.109E-01 1.735E-01
Pb-212 6.379E-01 1.018E-01 1.125E-01 5.540E-02
Pb-214 4_858E-01 1.111E-01 1.159E-01 4_.521E-02
Ra-226 AB 1.856E-01 7.604E-01 7.605E-01 6.159E-01
Th-234 # 7.665E-01 6.800E-01 6.835E-01 5.161E-01
T1-208 2.907E-01 5.637E-02 5.960E-02 1.809E-02
U-235 4.913E-02 4.241E-02 4.257E-02 3.150E-02

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

Total Activity 2.307E+01

Analyst: lIsaako Tapelu Reviewer: Philip Smith
Review Date: 3/25/2013 15:58



Curtis & Tompkins Hunters Point Lab

Sample ID: 02ATU302-011
Sample Description: 243921-006, 196550

Detector: HPGEO9 50-TP42232A Spectrum ID: 9 20130322_005
Contract: Tetra Tech EC Sample Type: SAMPLE
Unit Number: ATU302 Matrix: S
Sample Time: 3/19/2013 14:34 Live Time: 2700 sec
Acquisition Time: 3/22/2013 13:32:13 Real Time: 2701 sec
Analysis Time: 3/22/2013 14:17 Dead Time: 0.05 %

Analysis Quantity: 3.410E+02 g

Efficiency: HPGEO9 S21306 9 20121230002_EffCal
Efficiency Cal Date: 12/30/2012 15:48
Library: GenericAnalysisReduced.lib
Analysis Engine: Env32 G53w4 .26

2-Sigma 2-Sigma MInimum

Counting Total Detectable

Nuclide Flags Activity Uncert Uncert Activity

pCi/g pCi/g pCi/g pCi/g

Ac-228 #AB  -2_.195E-02 8.778E-01 8.778E-01 1.051E-01
Am-241 #AB 0.000E+00 1.219E-01 1.219E-01 1.445E-01
Bi-212 #AB 8.773E-02 1.737E-01 1.738E-01 1.319E-01
Bi-214 # 3.990E-02 4.810E-02 4.817E-02 3.843E-02
Co-60 #AB 4 _.830E-03 2.160E-02 2_.161E-02 1.699E-02
Cs-137 #AB 2_.619E-03 2.218E-02 2.218E-02 1.794E-02
Eu-152 #AB 2_769E-06 5.194E-02 5.194E-02 4_.279E-02
Eu-154 #AB 0.000E+00 1.280E-02 1.280E-02 9.452E-02
K-40 4_362E+00 6.635E-01 7.304E-01 1.944E-01
Pa-234 #AB 1.138E-02 1.548E-01 1.548E-01 1.261E-01
Pb-212 # 6.104E-02 3.573E-02 3.603E-02 2.409E-02
Pb-214 1.655E-01 5.484E-02 5.599E-02 2_.356E-02
Ra-226 #AB 1.012E-01 3.430E-01 3.431E-01 2.732E-01
Th-234 #AB 8.038E-02 3.025E-01 3.026E-01 2_.413E-01
T1-208 #AB  -8.675E-03 3.470E-01 3.470E-01 2_.527E-02
U-235 #AB  -5.675E-03 1.684E+00 1.684E+00 2.019E-02

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

Total Activity 4_.917E+00

Analyst: lIsaako Tapelu Reviewer: Philip Smith
Review Date: 3/25/2013 15:57



Curtis & Tompkins Hunters Point Lab

Sample ID: 02ATU302-012
Sample Description: 243921-007, 196550

Detector: HPGEO3 51-TP42227A Spectrum ID: 3_20130322_005
Contract: Tetra Tech EC Sample Type: SAMPLE
Unit Number: ATU302 Matrix: S
Sample Time: 3/19/2013 15:00 Live Time: 2700 sec
Acquisition Time: 3/22/2013 13:27:35 Real Time: 2704  sec
Analysis Time: 3/22/2013 14:12 Dead Time: 0.14 %

Analysis Quantity: 3.180E+02 g

Efficiency: HPGEO3 S21306 3 20130101001 EffCal
Efficiency Cal Date: 1/2/2013 10:45
Library: GenericAnalysisReduced.lib
Analysis Engine: Env32 G53w4 .26

2-Sigma 2-Sigma MInimum
Counting Total Detectable
Nuclide Flags Activity Uncert Uncert Activity
pCi/g pCi/g pCi/g pCi/g
Ac-228 # 2_.746E-01 1.051E-01 1.067E-01 5.355E-02
Am-241 #AB  -7.381E-02 1.549E-01 1.550E-01 1.225E-01
Bi-212 #AB 9.580E-02 2_.066E-01 2.067E-01 1.599E-01
Bi-214 3.272E-01 7.244E-02 7.567E-02 1.942E-02
Co-60 #AB 0.000E+00 1.072E-02 1.072E-02 8.833E-03
Cs-137 #AB 1.315E-03 2_.782E-02 2_.782E-02 2_.279E-02
Eu-152 AB 0.000E+00 4.458E-02 4 .458E-02 5.260E-02
Eu-154 #AB  -1.768E-02 8.079E-02 8.080E-02 6.413E-02
K-40 1.024E+01 1.076E+00 1.293E+00 2.877E-01
Pa-234 #AB 0.000E+00 4.697E-02 4.697E-02 2.334E-01
Pb-212 4_.480E-01 8.331E-02 8.986E-02 3.543E-02
Pb-214 3.346E-01 7.020E-02 7.382E-02 2_.854E-02
Ra-226 # 5.706E-01 5.001E-01 5.019E-01 3.751E-01
Th-234 # 1.136E+00 5.102E-01 5.202E-01 2.629E-01
T1-208 1.469E-01 3.802E-02 3.926E-02 1.564E-02
U-235 # 3.628E-02 3.382E-02 3.393E-02 2.556E-02

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

Total Activity 1.361E+01

Analyst: lIsaako Tapelu Reviewer: Philip Smith
Review Date: 3/25/2013 15:56



Curtis & Tompkins Hunters Point Lab

Sample ID: 02ATU302-013
Sample Description: 243921-008, 196550

Detector: HPGEO6 51-TP32744A Spectrum ID: 6_20130322_005
Contract: Tetra Tech EC Sample Type: SAMPLE
Unit Number: ATU302 Matrix: S
Sample Time: 3/19/2013 15:02 Live Time: 2700 sec
Acquisition Time: 3/22/2013 13:29:27 Real Time: 2702 sec
Analysis Time: 3/22/2013 14:14 Dead Time: 0.09 %

Analysis Quantity: 3.420E+02 g

Efficiency: HPGEO6 S21306 6_20121231003_EffCal
Efficiency Cal Date: 12/31/2012 16:37
Library: GenericAnalysisReduced.lib
Analysis Engine: Env32 G53w4 .26

2-Sigma 2-Sigma MInimum
Counting Total Detectable
Nuclide Flags Activity Uncert Uncert Activity
pCi/g pCi/g pCi/g pCi/g
Ac-228 # 1.503E-01 1.066E-01 1.071E-01 7.215E-02
Am-241 #AB 2_.009E-02 1.379E-01 1.379E-01 1.120E-01
Bi-212 #AB 9.394E-02 2.114E-01 2.115E-01 1.644E-01
Bi-214 2.832E-01 7.057E-02 7.307E-02 2.034E-02
Co-60 #AB 0.000E+00 1.709E-02 1.709E-02 4.978E-03
Cs-137 #AB  -3.508E-04 2.083E-02 2.083E-02 1.711E-02
Eu-152 #AB  -6.296E-03 6.668E-02 6.668E-02 5.439E-02
Eu-154 #AB 0.000E+00 1.278E-02 1.278E-02 1.489E-02
K-40 6.989E+00 8.419E-01 9.738E-01 2.630E-01
Pa-234 #AB -5.850E-02 1.757E-01 1.757E-01 1.382E-01
Pb-212 2_.880E-01 6.211E-02 6.578E-02 2.781E-02
Pb-214 3.107E-01 6.898E-02 7.216E-02 2_.408E-02
Ra-226 # 6.965E-01 4 _581E-01 4_611E-01 3.277E-01
Th-234 #AB 2_.758E-01 3.936E-01 3.944E-01 3.061E-01
T1-208 9.215E-02 2_.746E-02 2_.814E-02 9.953E-03
U-235 # 4.637E-02 3.051E-02 3.071E-02 2.182E-02

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

Total Activity 9.246E+00

Analyst: lIsaako Tapelu Reviewer: Philip Smith
Review Date: 3/25/2013 15:57



Curtis & Tompkins Hunters Point Lab

Sample ID: 02ATU302-014
Sample Description: 243921-009, 196550

Detector: HPGEO5 51-TP42242A Spectrum ID: 5 20130322_005
Contract: Tetra Tech EC Sample Type: SAMPLE
Unit Number: ATU302 Matrix: S
Sample Time: 3/19/2013 15:03 Live Time: 2700 sec
Acquisition Time: 3/22/2013 13:28:34 Real Time: 2701 sec
Analysis Time: 3/22/2013 14:13 Dead Time: 0.04 %

Analysis Quantity: 3.250E+02 g

Efficiency: HPGEO5 S21306 5 20121231006 EffCal
Efficiency Cal Date: 1/1/2013 12:23
Library: GenericAnalysisReduced.lib
Analysis Engine: Env32 G53w4 .26

2-Sigma 2-Sigma MInimum
Counting Total Detectable
Nuclide Flags Activity Uncert Uncert Activity
pCi/g pCi/g pCi/g pCi/g
Ac-228 #AB 4_130E-02 6.433E-02 6.439E-02 4 _.597E-02
Am-241 #AB  -5.847E-02 4 _256E-01 4_256E-01 1.015E-01
Bi-212 #AB  -2_.793E-02 1.508E-01 1.508E-01 1.202E-01
Bi-214 #AB 2.201E-02 4_441E-02 4_443E-02 3.692E-02
Co-60 #AB 0.000E+00 1.372E-02 1.372E-02 5.056E-03
Cs-137 #AB 2_.389E-03 1.839E-02 1.839E-02 1.478E-02
Eu-152 #AB 4 _551E-04 4 _.250E-02 4_250E-02 3.495E-02
Eu-154 #AB 0.000E+00 1.302E-02 1.302E-02 9.830E-02
K-40 3.503E+00 6.120E-01 6.593E-01 2.229E-01
Pa-234 #AB -2.081E-03 1.201E-01 1.201E-01 9.863E-02
Pb-212 AB  -5.911E-03 3.493E-02 3.493E-02 2.829E-02
Pb-214 7.339E-02 4_.189E-02 4_219E-02 2.622E-02
Ra-226 # 2_.768E-01 3.391E-01 3.398E-01 2_535E-01
Th-234 #AB  -1.109E-02 1.941E-01 1.941E-01 1.585E-01
T1-208 #AB 2_.548E-03 2_.311E-02 2_.311E-02 1.875E-02
U-235 # 1.802E-02 2.296E-02 2.300E-02 1.726E-02

# - All peaks for activity calculation had bad shape.
A - Activity < MDA
B - Activity < Critical Level

Total Activity 3.940E+00

Analyst: lIsaako Tapelu Reviewer: Philip Smith
Review Date: 3/25/2013 15:57



Cb Curtis & Tompkins, Ltd.

Gamma Radi oactivity in Soil (1ngrowt h)

Lab #: 251537 Locati on: Hunt ers Poi nt Naval Shipyard
Cient: TetraTech Pr ep: GS 186/ RA226 Prep
Pr oj ect #: 40440012 Anal ysi s: DCE HASL 300 4.5.2.3
Field ID: 02- PCT- 302- 023 Recei ved: 12/ 04/ 13
Lab I D 251537- 001 Pr epar ed: 12/ 06/ 13 09: 42
Mat ri x: Soi | Anal yzed: 12/ 30/ 13 21:17
Units: pC /g Duration (sec): 2,700
Basi s: dry Sanpl e Anount : 397.13 ¢
Dl n Fac: 1. 000 Uncert. Signa: 2
Bat ch#: 205820 Uncert. Units: pC /g
Sanpl ed: 12/ 04/ 13 13: 02

Anal yte Resul t Uncert VDA Proj ect MDA
Anerici um 241 0.1291 U 0.2846 0.2304 0.9
Bi smut h-212 3.474 0. 6593 0. 2510
Bi smut h-214 1.271 0.1341 0. 04938
Cesi um 137 -0.01313 U 0. 03325 0. 02647 0. 07
Cobal t - 60 0. 0003266 U 0. 002360 0. 02158 0.03
Eur opi um 152 0. 1155 0. 08489 0. 07523
Eur opi um 154 -0. 006556 U 0. 2207 0.1812
Lead- 212 1.885 0.1337 0. 06060
Lead- 214 1.397 0.1238 0. 05825
Pot assi um 40 8.120 0. 8528 0. 2089
Protactinium 234 -0.1414 U 0.1978 0. 1595
Radi um 226 (By Bi snuth-214) 1.271 0.1341 0. 04938 0.2
Thal I'i um 208 0. 6169 0. 06868 0. 02599
Thori um 232 (By Actinium 228) 2.236 0.1892 0. 05480 0.9
Thorium 234 1. 953 1.137 1.881
Urani um 235 0.1659 U 0. 06309 0.2138

U= Not Detected

MDA= estimate of the nmeasured concentration that gives 99% confidence the analyte is present
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Cb Curtis & Tompkins, Ltd.

Gamma Radi oactivity in Soil (1ngrowt h)

Lab #: 251537 Locati on: Hunt ers Poi nt Naval Shipyard
Cient: TetraTech Pr ep: GS 186/ RA226 Prep
Pr oj ect #: 40440012 Anal ysi s: DCE HASL 300 4.5.2.3
Field ID: 02- PCT- 302- 024 Recei ved: 12/ 04/ 13
Lab I D 251537- 002 Pr epar ed: 12/ 06/ 13 09:50
Mat ri x: Soi | Anal yzed: 12/ 31/ 13 06:55
Units: pC /g Duration (sec): 2,700
Basi s: dry Sanpl e Anount : 358.68 ¢
Dl n Fac: 1. 000 Uncert. Signa: 2
Bat ch#: 205820 Uncert. Units: pC /g
Sanpl ed: 12/ 04/ 13 13:13

Anal yte Resul t Uncert VDA Proj ect MDA
Anerici um 241 -0.09861 U 0. 1910 0. 1529 0.9
Bi smut h-212 0.8767 0. 4298 0. 2888
Bi smut h-214 0. 9759 0.1115 0. 03582
Cesi um 137 -0. 004536 U 0. 03077 0. 02498 0. 07
Cobal t - 60 0. 002908 U 0. 01262 0. 02582 0.03
Eur opi um 152 0.04272 U 0. 06810 0. 06803
Eur opi um 154 0. 01556 U 0.07718 0. 1555
Lead- 212 1.222 0.1101 0. 05141
Lead- 214 1.034 0.1244 0. 05561
Pot assi um 40 9.438 0. 9628 0. 2678
Protactinium 234 0. 1172 0. 1222 0. 08980
Radi um 226 (By Bi snuth-214) 0. 9759 0.1115 0. 03582 0.2
Thal I'i um 208 0. 4046 0. 06355 0. 02649
Thori um 232 (By Actinium 228) 1.426 0. 1559 0. 07592 0.9
Thorium 234 0.8109 U 1.692 1.362
Urani um 235 0.09944 U 0. 04913 0.1808

U= Not Detected

MDA= estimate of the nmeasured concentration that gives 99% confidence the analyte is present
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Cb Curtis & Tompkins, Ltd.

Gamma Radi oactivity in Soil (1ngrowt h)

Lab #: 251537 Locati on: Hunt ers Poi nt Naval Shipyard
Cient: TetraTech Pr ep: GS 186/ RA226 Prep
Pr oj ect #: 40440012 Anal ysi s: DCE HASL 300 4.5.2.3
Field ID: 02- PCT- 302- 025 Recei ved: 12/ 04/ 13
Lab I D 251537- 003 Pr epar ed: 12/ 06/ 13 09: 56
Mat ri x: Soi | Anal yzed: 12/ 31/ 13 06: 37
Units: pC /g Duration (sec): 2,700
Basi s: dry Sanpl e Anount : 310.66 ¢
Dl n Fac: 1. 000 Uncert. Signa: 2
Bat ch#: 205820 Uncert. Units: pC /g
Sanpl ed: 12/ 04/ 13 14:59

Anal yte Resul t Uncert VDA Proj ect MDA
Anerici um 241 -0.09589 U 0. 1569 0.1235 0.9
Bi smut h-212 0.6173 0. 4656 0. 2521
Bi smut h-214 0. 2976 0. 07989 0. 03971
Cesi um 137 -0. 0006797 U 0. 02538 0. 02083 0. 07
Cobal t - 60 0. 002028 U 0. 02762 0. 02246 0.03
Eur opi um 152 0.01013 U 0. 03659 0. 03163
Eur opi um 154 0.02788 U 0. 04299 0.1303
Lead- 212 0. 3070 0. 06012 0. 03043
Lead- 214 0. 3996 0. 09132 0. 04379
Pot assi um 40 8. 451 0. 9505 0. 2549
Protacti nium 234 0. 03635 U 0. 06736 0. 08226
Radi um 226 (By Bi snuth-214) 0. 2976 0. 07989 0. 03971 0.2
Thal I'i um 208 0. 1150 0. 03763 0. 01864
Thori um 232 (By Actinium 228) 0. 4875 0. 1146 0. 04693 0.9
Thorium 234 0Ou 0. 9067 1.133
Ur ani um 235 0.07872 U 0. 1574 0. 1260

U= Not Detected

MDA= estimate of the nmeasured concentration that gives 99% confidence the analyte is present
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Cb Curtis & Tompkins, Ltd.

Gamma Radi oactivity in Soil (1ngrowt h)

Lab #: 251537 Locati on: Hunt ers Poi nt Naval Shipyard
Cient: TetraTech Pr ep: GS 186/ RA226 Prep
Pr oj ect #: 40440012 Anal ysi s: DCE HASL 300 4.5.2.3
Field ID: 02- PCT- 302- 026 Recei ved: 12/ 04/ 13
Lab I D 251537- 004 Pr epar ed: 12/ 06/ 13 14:16
Mat ri x: Soi | Anal yzed: 12/ 31/ 13 07: 02
Units: pC /g Duration (sec): 2,700
Basi s: dry Sanpl e Anount : 313.82 g
Dl n Fac: 1. 000 Uncert. Signa: 2
Bat ch#: 205820 Uncert. Units: pC /g
Sanpl ed: 12/ 04/ 13 15: 04

Anal yte Resul t Uncert VDA Proj ect MDA
Anerici um 241 0.06012 U 0.1929 0. 1557 0.9
Bi smut h-212 0.6341 0. 4189 0. 2278
Bi smut h-214 0. 4350 0. 09865 0. 04548
Cesi um 137 0. 04237 0. 02729 0. 01458 0. 07
Cobal t - 60 0. 01908 0. 02294 0. 01520 0.03
Eur opi um 152 0.008334 U 0. 02233 0. 05894
Eur opi um 154 0.02823 U 0.04172 0. 1424
Lead- 212 0. 6079 0. 08581 0. 04200
Lead- 214 0. 4945 0. 09122 0. 04126
Pot assi um 40 9. 032 0. 9591 0. 2057
Protactinium 234 0.07319 U 0. 08745 0. 07549
Radi um 226 (By Bi snuth-214) 0. 4350 0. 09865 0. 04548 0.2
Thal I'i um 208 0. 2263 0. 04624 0. 01936
Thori um 232 (By Actinium 228) 0.9739 0. 1968 0. 06277 0.9
Thorium 234 1. 385 1.539 1.195
Ur ani um 235 0.1129 U 0. 1775 0. 1348

U= Not Detected

MDA= estimate of the nmeasured concentration that gives 99% confidence the analyte is present
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Cb Curtis & Tompkins, Ltd.

Gamma Radi oactivity in Soil (1ngrowt h)

Lab #: 251537 Locati on: Hunt ers Poi nt Naval Shipyard
Cient: TetraTech Pr ep: GS 186/ RA226 Prep
Pr oj ect #: 40440012 Anal ysi s: DCE HASL 300 4.5.2.3
Field ID: 02- PCT- 302- 027 Recei ved: 12/ 04/ 13
Lab I D 251537- 005 Pr epar ed: 12/ 06/ 13 14: 25
Mat ri x: Soi | Anal yzed: 12/31/13 08: 00
Units: pC /g Duration (sec): 2,700
Basi s: dry Sanpl e Anount : 310.76 ¢
Dl n Fac: 1. 000 Uncert. Signa: 2
Bat ch#: 205820 Uncert. Units: pC /g
Sanpl ed: 12/ 04/ 13 15:13

Anal yte Resul t Uncert VDA Proj ect MDA
Anerici um 241 0. 007653 U 0.1692 0.1389 0.9
Bi smut h-212 1. 450 0. 6612 0. 3137
Bi smut h-214 0. 8338 0. 1375 0. 05806
Cesi um 137 -0. 002455 U 0. 02840 0. 02314 0. 07
Cobal t - 60 -0.007783 U 0. 02946 0. 02315 0.03
Eur opi um 152 0. 06969 0. 09751 0. 06826
Eur opi um 154 0.04975 U 0.1618 0.1814
Lead- 212 0. 8694 0.1011 0. 04879
Lead- 214 0. 8470 0.1085 0. 04918
Pot assi um 40 14. 44 1.236 0. 2330
Protactinium 234 0. 1342 0. 1062 0. 1059
Radi um 226 (By Bi snuth-214) 0. 8338 0. 1375 0. 05806 0.2
Thal I'i um 208 0. 3538 0. 06796 0. 02935
Thori um 232 (By Actinium 228) 1.113 0. 1923 0. 06613 0.9
Thorium 234 2.061 0. 4278 1.863
Ur ani um 235 0. 2079 0. 1921 0.1718

U= Not Detected

MDA= estimate of the nmeasured concentration that gives 99% confidence the analyte is present
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Cb Curtis & Tompkins, Ltd.

Gamma Radi oactivity in Soil (1ngrowt h)

Lab #: 251537 Locati on: Hunt ers Poi nt Naval Shipyard
Cient: TetraTech Pr ep: GS 186/ RA226 Prep
Pr oj ect #: 40440012 Anal ysi s: DCE HASL 300 4.5.2.3
Field ID: 02- PCT- 302- 028 Recei ved: 12/ 04/ 13
Lab I D 251537- 006 Pr epar ed: 12/ 06/ 13 14: 31
Mat ri x: Soi | Anal yzed: 12/ 31/ 13 08: 02
Units: pC /g Duration (sec): 2,700
Basi s: dry Sanpl e Anount : 324.3 ¢
Dl n Fac: 1. 000 Uncert. Signa: 2
Bat ch#: 205820 Uncert. Units: pC /g
Sanpl ed: 12/ 04/ 13 13: 25

Anal yte Resul t Uncert VDA Proj ect MDA
Anerici um 241 -0.06417 U 0. 1995 0. 1611 0.9
Bi smut h-212 0. 5408 0. 3872 0. 2618
Bi smut h-214 0. 5512 0. 1056 0. 04833
Cesi um 137 0.006478 U 0. 02194 0. 01725 0. 07
Cobal t - 60 -0. 002602 U 0. 02275 0. 01829 0.03
Eur opi um 152 0.03102 U 0. 06437 0. 05185
Eur opi um 154 0.007647 U 0. 03806 0.1227
Lead- 212 0. 4648 0. 07329 0. 03708
Lead- 214 0. 5547 0. 08982 0. 04682
Pot assi um 40 9. 787 0. 9804 0. 1990
Protacti nium 234 0. 003668 U 0. 007570 0. 08987
Radi um 226 (By Bi snuth-214) 0. 5512 0. 1056 0. 04833 0.2
Thal I'i um 208 0.1571 0. 04229 0. 02043
Thori um 232 (By Actinium 228) 0.6779 0. 1325 0. 04380 0.9
Thorium 234 0.3976 U 1.581 1. 283
Urani um 235 0. 08035 U 0. 03984 0.1378

U= Not Detected

MDA= estimate of the nmeasured concentration that gives 99% confidence the analyte is present
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Cb Curtis & Tompkins, Ltd.

Gamma Radi oactivity in Soil (1ngrowt h)

Lab #: 251537 Locati on: Hunt ers Poi nt Naval Shipyard
Cient: TetraTech Pr ep: GS 186/ RA226 Prep
Pr oj ect #: 40440012 Anal ysi s: DCE HASL 300 4.5.2.3
Field ID: 02- PCT- 302- 029 Recei ved: 12/ 04/ 13
Lab I D 251537- 007 Pr epar ed: 12/ 06/ 13 14:51
Mat ri x: Soi | Anal yzed: 12/ 31/ 13 08: 04
Units: pC /g Duration (sec): 2,700
Basi s: dry Sanpl e Anount : 367.82 ¢
Dl n Fac: 1. 000 Uncert. Signa: 2
Bat ch#: 205820 Uncert. Units: pC /g
Sanpl ed: 12/ 04/ 13 13: 43

Anal yte Resul t Uncert VDA Proj ect MDA
Anerici um 241 0. 05987 U 0. 1596 0.1283 0.9
Bi smut h-212 1. 386 0. 4429 0. 2000
Bi smut h-214 0. 6380 0. 09988 0. 04288
Cesi um 137 0. 009716 U 0. 02641 0. 02086 0. 07
Cobal t - 60 0.01641 U 0. 02521 0. 01845 0.03
Eur opi um 152 0.04785 U 0. 07096 0. 05648
Eur opi um 154 0.08343 U 0. 1635 0. 1240
Lead- 212 0.9143 0. 09518 0. 04375
Lead- 214 0.8019 0. 1059 0. 04651
Pot assi um 40 7.891 0. 8826 0. 2558
Protactinium 234 0.08487 U 0. 1017 0. 09651
Radi um 226 (By Bi snuth-214) 0. 6380 0. 09988 0. 04288 0.2
Thal I'i um 208 0. 3347 0. 05188 0. 01913
Thori um 232 (By Actinium 228) 1. 054 0. 1386 0. 06102 0.9
Thorium 234 0.7767 U 0. 5849 1. 097
Urani um 235 0.08839 U 0. 05490 0. 1683

U= Not Detected

MDA= estimate of the nmeasured concentration that gives 99% confidence the analyte is present
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Cb Curtis & Tompkins, Ltd.

Gamma Radi oactivity in Soil (1ngrowt h)
Lab #: 251537 Locati on: Hunt ers Poi nt Naval Shipyard
Cient: TetraTech Pr ep: GS 186/ RA226 Prep
Pr oj ect #: 40440012 Anal ysi s: DCE HASL 300 4.5.2.3
Field ID: 02- PCT- 302- 030 Recei ved: 12/ 04/ 13
Lab I D 251537- 008 Pr epar ed: 12/ 06/ 13 14:58
Mat ri x: Soi | Anal yzed: 12/ 31/ 13 08: 07
Units: pC /g Duration (sec): 2,700
Basi s: dry Sanpl e Anount : 365.49 ¢
Dl n Fac: 1. 000 Uncert. Signa: 2
Bat ch#: 205820 Uncert. Units: pC /g
Sanpl ed: 12/ 04/ 13 13:59
Anal yte Resul t Uncert VDA Proj ect MDA
Anerici um 241 0.03404 U 0. 1432 0.1161 0.9
Bi smut h-212 1. 470 0. 5810 0. 2926
Bi smut h-214 0. 7157 0.1023 0. 03927
Cesi um 137 0. 000006110 U 0. 02426 0. 01998 0. 07
Cobal t - 60 -0. 00001035 U 0. 02574 0. 02120 0.03
Eur opi um 152 0. 003699 U 0. 008359 0. 06299
Eur opi um 154 -0.02214 U 0. 1886 0. 1530
Lead- 212 0.7817 0. 08615 0. 04013
Lead- 214 0.7440 0.1074 0. 04770
Pot assi um 40 8. 398 0. 8532 0. 1973
Protactinium 234 0.001768 U 0. 007466 0. 1059
Radi um 226 (By Bi snuth-214) 0. 7157 0.1023 0. 03927 0.2
Thal I'i um 208 0. 2935 0. 05221 0. 02273
Thori um 232 (By Actinium 228) 0. 9420 0.1478 0. 07523 0.9
Thorium 234 0.8876 U 0. 5556 1.217
Ur ani um 235 0.07753 U 0. 03788 0. 1576

U= Not Detected

MDA= estimate of the nmeasured concentration that gives 99% confidence the analyte is present

Page 1 of 1




Cb Curtis & Tompkins, Ltd.

Gamma Radi oactivity in Soil (1ngrowt h)

Lab #: 251537 Locati on: Hunt ers Poi nt Naval Shipyard
Cient: TetraTech Pr ep: GS 186/ RA226 Prep
Pr oj ect #: 40440012 Anal ysi s: DCE HASL 300 4.5.2.3
Field ID: 02- PCT-302- 031 Recei ved: 12/ 04/ 13
Lab I D 251537- 009 Pr epar ed: 12/ 06/ 13 15: 05
Mat ri x: Soi | Anal yzed: 12/ 31/ 13 08:50
Units: pC /g Duration (sec): 2,700
Basi s: dry Sanpl e Anount : 350.24 ¢
Dl n Fac: 1. 000 Uncert. Signa: 2
Bat ch#: 205820 Uncert. Units: pC /g
Sanpl ed: 12/ 04/ 13 14: 20

Anal yte Resul t Uncert VDA Proj ect MDA
Anerici um 241 0.01444 U 0. 2086 0.1711 0.9
Bi smut h-212 0. 6542 0.3778 0. 2424
Bi smut h-214 0. 6247 0.1101 0. 04684
Cesi um 137 -0. 0002250 U 0. 02218 0. 01825 0. 07
Cobal t - 60 0.01039 U 0. 01664 0. 02231 0.03
Eur opi um 152 0.03794 U 0. 04681 0. 05543
Eur opi um 154 0.05145 U 0. 1150 0.1411
Lead- 212 0.7283 0. 09828 0. 04870
Lead- 214 0. 6044 0.1037 0. 04767
Pot assi um 40 11. 27 1.040 0.2132
Protactinium 234 0. 04470 U 0. 06285 0.1028
Radi um 226 (By Bi snuth-214) 0. 6247 0.1101 0. 04684 0.2
Thal I'i um 208 0. 2648 0. 04949 0. 02021
Thori um 232 (By Actinium 228) 0. 8207 0. 1510 0. 05398 0.9
Thorium 234 1.177 U 1.688 1. 336
Ur ani um 235 0.07523 U 0. 04341 0.1736

U= Not Detected

MDA= estimate of the nmeasured concentration that gives 99% confidence the analyte is present
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Cb Curtis & Tompkins, Ltd.

Gamma Radi oactivity in Soil (1ngrowt h)

Lab #: 251537 Locati on: Hunt ers Poi nt Naval Shipyard
Cient: TetraTech Pr ep: GS 186/ RA226 Prep
Pr oj ect #: 40440012 Anal ysi s: DCE HASL 300 4.5.2.3
Field ID: 02- PCT- 302- 032 Recei ved: 12/ 04/ 13
Lab I D 251537-010 Pr epar ed: 12/ 06/ 13 15:12
Mat ri x: Soi | Anal yzed: 12/ 31/ 13 08:52
Units: pC /g Duration (sec): 2,700
Basi s: dry Sanpl e Anount : 302.68 ¢
Dl n Fac: 1. 000 Uncert. Signa: 2
Bat ch#: 205820 Uncert. Units: pC /g
Sanpl ed: 12/ 04/ 13 14: 26

Anal yte Resul t Uncert VDA Proj ect MDA
Anerici um 241 -0.07866 U 0. 2053 0. 1650 0.9
Bi smut h-212 0. 3982 0. 3452 0. 2160
Bi smut h-214 0. 4848 0. 09589 0. 04566
Cesi um 137 0.01013 U 0. 02600 0. 02024 0. 07
Cobal t - 60 0. 0003316 U 0. 02433 0. 01999 0.03
Eur opi um 152 -0.01152 U 0. 03426 0. 06562
Eur opi um 154 0.02714 U 0.06161 0. 1581
Lead- 212 0.5364 0. 08272 0. 04254
Lead- 214 0.5334 0. 09376 0. 05951
Pot assi um 40 9. 084 1.021 0. 2649
Protactinium 234 0.03380 U 0. 05891 0.1091
Radi um 226 (By Bi snuth-214) 0. 4848 0. 09589 0. 04566 0.2
Thal I'i um 208 0. 1808 0. 05397 0. 02588
Thori um 232 (By Actinium 228) 0. 6297 0. 1458 0. 04509 0.9
Thorium 234 0.4144 U 0. 3245 1.179
Urani um 235 0. 06085 U 0. 04108 0.1466

U= Not Detected

MDA= estimate of the nmeasured concentration that gives 99% confidence the analyte is present
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Cb Curtis & Tompkins, Ltd.

Gamma Radi oactivity in Soil (1ngrowt h)

Lab #: 251537 Locati on: Hunt ers Poi nt Naval Shipyard
Cient: TetraTech Pr ep: GS 186/ RA226 Prep
Pr oj ect #: 40440012 Anal ysi s: DCE HASL 300 4.5.2.3
Field ID: 02- PCT- 302- 033 Recei ved: 12/ 04/ 13
Lab I D 251537-011 Pr epar ed: 12/ 06/ 13 15: 20
Mat ri x: Soi | Anal yzed: 12/ 31/ 13 08: 54
Units: pC /g Duration (sec): 2,700
Basi s: dry Sanpl e Anount : 329.57 ¢
Dl n Fac: 1. 000 Uncert. Signa: 2
Bat ch#: 205820 Uncert. Units: pC /g
Sanpl ed: 12/ 04/ 13 14: 38

Anal yte Resul t Uncert VDA Proj ect MDA
Anerici um 241 0. 1002 0.1156 0. 08696 0.9
Bi smut h-212 0.1762 U 0. 3177 0. 2408
Bi smut h-214 0. 4217 0. 09287 0. 04145
Cesi um 137 0. 009269 U 0. 02049 0. 01563 0. 07
Cobal t - 60 0.004174 U 0. 01825 0. 02088 0.03
Eur opi um 152 0.03144 U 0. 03999 0. 05622
Eur opi um 154 0.08462 U 0. 1417 0.1023
Lead- 212 0. 3622 0. 06704 0. 03556
Lead- 214 0. 4585 0. 09666 0. 04373
Pot assi um 40 11. 84 1. 059 0.2171
Protactinium 234 0.05738 U 0. 09179 0. 08310
Radi um 226 (By Bi snuth-214) 0. 4217 0. 09287 0. 04145 0.2
Thal I'i um 208 0.1228 0. 03410 0. 01490
Thori um 232 (By Actinium 228) 0. 3787 0.1201 0. 06000 0.9
Thorium 234 0.7644 U 0. 6222 0.9924
Urani um 235 0. 04950 U 0. 03107 0. 1490

U= Not Detected

MDA= estimate of the nmeasured concentration that gives 99% confidence the analyte is present
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Cb Curtis & Tompkins, Ltd.

Gamma Radi oactivity in Soil (1ngrowt h)

Lab #: 251537 Locati on: Hunt ers Poi nt Naval Shipyard
Cient: TetraTech Pr ep: GS 186/ RA226 Prep
Pr oj ect #: 40440012 Anal ysi s: DCE HASL 300 4.5.2.3
Field ID: 02- PCT- 302- 034 Recei ved: 12/ 04/ 13
Lab I D 251537-012 Pr epar ed: 12/06/13 17:01
Mat ri x: Soi | Anal yzed: 12/ 31/ 13 08:56
Units: pC /g Duration (sec): 2,700
Basi s: dry Sanpl e Anount : 345.65 ¢
Dl n Fac: 1. 000 Uncert. Signa: 2
Bat ch#: 205820 Uncert. Units: pC /g
Sanpl ed: 12/ 04/ 13 14:50

Anal yte Resul t Uncert VDA Proj ect MDA
Anerici um 241 0. 06687 U 0. 09590 0. 07300 0.9
Bi smut h-212 0.1183 U 0.2541 0.1925
Bi smut h-214 0.1858 0. 06685 0. 03603
Cesi um 137 0. 005229 U 0. 02183 0. 01736 0. 07
Cobal t - 60 ou 0. 008717 0. 01542 0.03
Eur opi um 152 0. 04618 0. 07230 0. 03893
Eur opi um 154 0.01119 U 0. 05148 0. 2285
Lead- 212 0.1340 0. 04377 0. 02533
Lead- 214 0. 2454 0. 06387 0. 03048
Pot assi um 40 6. 657 0. 7863 0. 2086
Protacti nium 234 0. 008290 U 0. 03685 0. 06933
Radi um 226 (By Bi snuth-214) 0.1858 0. 06685 0. 03603 0.2
Thal I'i um 208 0. 03908 0. 02515 0.01614
Thorium 232 (By Actinium 228) 0. 07687 0. 08692 0. 06681 0.9
Thorium 234 0.5714 U 0. 8284 0. 6358
Urani um 235 0.1166 0.1271 0. 09639

U= Not Detected

MDA= estimate of the nmeasured concentration that gives 99% confidence the analyte is present
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Cb Curtis & Tompkins, Ltd.

Gamma Radi oactivity in Soil (1ngrowt h)

Lab #: 251537 Locati on: Hunt ers Poi nt Naval Shipyard
Cient: TetraTech Pr ep: GS 186/ RA226 Prep
Pr oj ect #: 40440012 Anal ysi s: DCE HASL 300 4.5.2.3
Field ID: 02- PCT- 302- 035 Recei ved: 12/ 05/ 13
Lab I D 251537-013 Pr epar ed: 12/ 06/ 13 18: 02
Mat ri x: Soi | Anal yzed: 12/ 31/ 13 09: 54
Units: pC /g Duration (sec): 2,700
Basi s: dry Sanpl e Anount : 344.16 ¢
Dl n Fac: 1. 000 Uncert. Signa: 2
Bat ch#: 205820 Uncert. Units: pC /g
Sanpl ed: 12/ 05/ 13 08: 44

Anal yte Resul t Uncert VDA Proj ect MDA
Anerici um 241 0.008294 U 0. 2673 0.2199 0.9
Bi smut h-212 0.9768 0. 4219 0. 2664
Bi smut h-214 0. 7853 0.1151 0. 05041
Cesi um 137 0. 002605 U 0. 02737 0. 02230 0. 07
Cobal t - 60 0.003741 U 0. 02841 0. 02291 0.03
Eur opi um 152 0. 02492 U 0. 06201 0. 08432
Eur opi um 154 0.004633 U 0. 01085 0. 1967
Lead- 212 1.148 0.1113 0. 05205
Lead- 214 0. 9635 0.1198 0. 04953
Pot assi um 40 8. 356 0. 9342 0. 2492
Protactinium 234 0.01438 U 0. 02378 0. 1210
Radi um 226 (By Bi snuth-214) 0. 7853 0.1151 0. 05041 0.2
Thal I'i um 208 0. 4431 0. 06074 0. 02130
Thori um 232 (By Actinium 228) 1.289 0.1722 0.04783 0.9
Thorium 234 1.123 U 2. 209 1.780
Urani um 235 0.1067 U 0. 04704 0. 2030

U= Not Detected

MDA= estimate of the nmeasured concentration that gives 99% confidence the analyte is present
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Cb Curtis & Tompkins, Ltd.

Gamma Radi oactivity in Soil (1ngrowt h)

Lab #: 251537 Locati on: Hunt ers Poi nt Naval Shipyard
Cient: TetraTech Pr ep: GS 186/ RA226 Prep
Pr oj ect #: 40440012 Anal ysi s: DCE HASL 300 4.5.2.3
Field ID: 02- PCT- 302- 036 Recei ved: 12/ 05/ 13
Lab I D 251537-014 Pr epar ed: 12/ 06/ 13 18:10
Mat ri x: Soi | Anal yzed: 12/31/13 11:17
Units: pC /g Duration (sec): 2,700
Basi s: dry Sanpl e Anount : 327.49 ¢
Dl n Fac: 1. 000 Uncert. Signa: 2
Bat ch#: 205820 Uncert. Units: pC /g
Sanpl ed: 12/ 05/ 13 09: 40

Anal yte Resul t Uncert VDA Proj ect MDA
Anerici um 241 0.03424 U 0.1678 0. 1363 0.9
Bi smut h-212 0. 5590 0. 3639 0. 2373
Bi smut h-214 0. 5604 0. 09794 0. 04139
Cesi um 137 0.003244 U 0. 02624 0. 02129 0. 07
Cobal t - 60 -0. 0006999 U 0. 02738 0. 02246 0.03
Eur opi um 152 0.02133 U 0. 04044 0.06781
Eur opi um 154 0.01911 U 0. 05159 0.1126
Lead- 212 0. 6024 0. 08472 0. 04163
Lead- 214 0. 5998 0.1095 0. 05243
Pot assi um 40 10. 55 1.125 0. 3558
Protactinium 234 -0.01326 U 0. 1032 0. 08426
Radi um 226 (By Bi snuth-214) 0. 5604 0. 09794 0. 04139 0.2
Thal I'i um 208 0.1883 0. 03941 0. 01531
Thori um 232 (By Actinium 228) 0. 6292 0. 1310 0. 08680 0.9
Thorium 234 0.9760 U 1.451 1.145
Ur ani um 235 0.1728 0. 1670 0. 1531

U= Not Detected

MDA= estimate of the nmeasured concentration that gives 99% confidence the analyte is present
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Cb Curtis & Tompkins, Ltd.

Gamma Radi oactivity in Soil (1ngrowt h)

Lab #: 251537 Locati on: Hunt ers Poi nt Naval Shipyard
Cient: TetraTech Pr ep: GS 186/ RA226 Prep
Pr oj ect #: 40440012 Anal ysi s: DCE HASL 300 4.5.2.3
Field ID: 02- PCT- 302- 037 Recei ved: 12/ 05/ 13
Lab I D 251537- 015 Pr epar ed: 12/ 06/ 13 18:15
Mat ri x: Soi | Anal yzed: 12/31/13 09:59
Units: pC /g Duration (sec): 2,700
Basi s: dry Sanpl e Anount : 315.43 ¢
Dl n Fac: 1. 000 Uncert. Signa: 2
Bat ch#: 205820 Uncert. Units: pC /g
Sanpl ed: 12/ 05/ 13 09: 52

Anal yte Resul t Uncert VDA Proj ect MDA
Anerici um 241 -0.04936 U 0.2136 0.1737 0.9
Bi smut h-212 1.392 0.5086 0.2193
Bi smut h-214 0. 8568 0. 1307 0. 04952
Cesi um 137 0.006447 U 0. 02941 0. 02361 0. 07
Cobal t - 60 0. 009063 U 0. 02641 0. 02037 0.03
Eur opi um 152 -0.03943 U 0. 08647 0. 06858
Eur opi um 154 0.02553 U 0. 05621 0. 2100
Lead- 212 0. 8549 0.1048 0. 05268
Lead- 214 0. 8451 0.1116 0. 05953
Pot assi um 40 9. 406 1.024 0. 2903
Protactinium 234 0.05833 U 0. 07927 0. 1106
Radi um 226 (By Bi snuth-214) 0. 8568 0. 1307 0. 04952 0.2
Thal I'i um 208 0. 3506 0. 05568 0. 02037
Thori um 232 (By Actinium 228) 0. 9935 0.1786 0. 06752 0.9
Thorium 234 1.418 1.714 1. 349
Ur ani um 235 0.1331 U 0. 04412 0. 1635

U= Not Detected

MDA= estimate of the nmeasured concentration that gives 99% confidence the analyte is present
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Cb Curtis & Tompkins, Ltd.

Gamma Radi oactivity in Soil (1ngrowt h)

Lab #: 251537 Locati on: Hunt ers Poi nt Naval Shipyard
Cient: TetraTech Pr ep: GS 186/ RA226 Prep
Pr oj ect #: 40440012 Anal ysi s: DCE HASL 300 4.5.2.3
Field ID: 02- PCT- 302- 038 Recei ved: 12/ 05/ 13
Lab I D 251537-016 Pr epar ed: 12/ 06/ 13 18: 27
Mat ri x: Soi | Anal yzed: 12/ 30/ 13 20:19
Units: pC /g Duration (sec): 2,700
Basi s: dry Sanpl e Anount : 354.89 ¢
Dl n Fac: 1. 000 Uncert. Signa: 2
Bat ch#: 205820 Uncert. Units: pC /g
Sanpl ed: 12/ 05/ 13 10: 02

Anal yte Resul t Uncert VDA Proj ect MDA
Anerici um 241 0.01991 U 0. 1157 0. 09363 0.9
Bi smut h-212 0.06191 U 0.1933 0. 2317
Bi smut h-214 0. 06721 0. 04063 0. 02772
Cesi um 137 -0.007743 U 0. 02300 0. 01806 0. 07
Cobal t - 60 -0. 006031 U 0. 02435 0. 01914 0.03
Eur opi um 152 0. 008585 U 0. 02686 0. 04927
Eur opi um 154 0.01968 U 0.07101 0.1139
Lead- 212 0. 05590 0. 03569 0. 02404
Lead- 214 0.1272 0. 04268 0. 02866
Pot assi um 40 8. 559 0. 8844 0. 1812
Protactinium 234 0. 04123 U 0. 07421 0. 05545
Radi um 226 (By Bi snuth-214) 0. 06721 0. 04063 0. 02772 0.2
Thal I'i um 208 0. 006985 U 0. 02058 0. 01697
Thori um 232 (By Actinium 228) 0.03697 U 0. 08227 0. 06531 0.9
Thorium 234 -0.3659 U 1.081 0. 8649
Urani um 235 0.03881 U 0.1178 0. 09407

U= Not Detected

MDA= estimate of the nmeasured concentration that gives 99% confidence the analyte is present
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Cb Curtis & Tompkins, Ltd.

Gamma Radi oactivity in Soil (1ngrowt h)

Lab #: 251537 Locati on: Hunt ers Poi nt Naval Shipyard
Cient: TetraTech Pr ep: GS 186/ RA226 Prep
Pr oj ect #: 40440012 Anal ysi s: DCE HASL 300 4.5.2.3
Field ID: 02- PCT- 302- 039 Recei ved: 12/ 05/ 13
Lab I D 251537-017 Pr epar ed: 12/ 06/ 13 18: 33
Mat ri x: Soi | Anal yzed: 12/ 30/ 13 21:16
Units: pC /g Duration (sec): 2,700
Basi s: dry Sanpl e Anount : 324.3 ¢
Dl n Fac: 1. 000 Uncert. Signa: 2
Bat ch#: 205820 Uncert. Units: pC /g
Sanpl ed: 12/05/13 10:10

Anal yte Resul t Uncert VDA Proj ect MDA
Anerici um 241 -0.01533 U 0.1733 0. 1420 0.9
Bi smut h-212 0. 4494 0. 4879 0. 2616
Bi smut h-214 0. 4957 0. 08923 0. 03768
Cesi um 137 0.001311 U 0. 02625 0. 02149 0. 07
Cobal t - 60 0. 003251 U 0. 01911 0. 02028 0.03
Eur opi um 152 0.03826 U 0. 07539 0. 05763
Eur opi um 154 -0.01674 U 0.1478 0.1191
Lead- 212 0. 4926 0. 08341 0. 04400
Lead- 214 0.5318 0. 08585 0. 04810
Pot assi um 40 10. 10 1.044 0. 2752
Protactinium 234 -0.05234 U 0. 1102 0. 08809
Radi um 226 (By Bi snuth-214) 0. 4957 0. 08923 0. 03768 0.2
Thal I'i um 208 0.1622 0. 04385 0. 01997
Thori um 232 (By Actinium 228) 0. 5639 0.1127 0. 06750 0.9
Thorium 234 0. 6809 U 0.5166 1.139
Ur ani um 235 0. 05074 U 0. 02923 0. 1454

U= Not Detected

MDA= estimate of the nmeasured concentration that gives 99% confidence the analyte is present
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Cb Curtis & Tompkins, Ltd.

Gamma Radi oactivity in Soil (1ngrowt h)

Lab #: 251537 Locati on: Hunt ers Poi nt Naval Shipyard
Cient: TetraTech Pr ep: GS 186/ RA226 Prep
Pr oj ect #: 40440012 Anal ysi s: DCE HASL 300 4.5.2.3
Field ID: 02- PCT- 302- 040 Recei ved: 12/ 05/ 13
Lab I D 251537-018 Pr epar ed: 12/ 06/ 13 18: 45
Mat ri x: Soi | Anal yzed: 12/ 31/ 13 06:50
Units: pC /g Duration (sec): 2,700
Basi s: dry Sanpl e Anount : 359.4 ¢
Dl n Fac: 1. 000 Uncert. Signa: 2
Bat ch#: 205820 Uncert. Units: pC /g
Sanpl ed: 12/ 05/ 13 10: 20

Anal yte Resul t Uncert VDA Proj ect MDA
Anerici um 241 0. 05150 U 0. 1049 0. 08151 0.9
Bi smut h-212 0.1400 U 0.2418 0.2198
Bi smut h-214 0. 09450 0. 05030 0. 03155
Cesi um 137 0. 00008737 U 0. 02131 0. 01754 0. 07
Cobal t - 60 -0. 006596 U 0. 02661 0. 02102 0.03
Eur opi um 152 0.02168 U 0. 03982 0. 04341
Eur opi um 154 0.03434 U 0. 03664 0.1136
Lead- 212 0. 05485 0. 04795 0. 03160
Lead- 214 0.1030 0. 05639 0. 03511
Pot assi um 40 10. 98 1.013 0. 2072
Protactinium 234 0. 02492 U 0. 07336 0. 05860
Radi um 226 (By Bi snuth-214) 0. 09450 0. 05030 0. 03155 0.2
Thal I'i um 208 0. 01586 U 0. 02893 0. 01663
Thori um 232 (By Actinium 228) 0.06171 U 0. 07507 0.06172 0.9
Thorium 234 0.1514 U 0.2031 0. 8216
Urani um 235 0. 08857 0.1168 0. 07656

U= Not Detected

MDA= estimate of the nmeasured concentration that gives 99% confidence the analyte is present
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Bat ch QC Report

Curtis & Tompkins, Ltd.

C

Gamma Radi oactivity in Soil (1ngrowt h)
Lab #: 251537 Locati on: Hunt ers Poi nt Naval Shipyard
Cient: TetraTech Pr ep: GS 186/ RA226 Prep
Pr oj ect #: 40440012 Anal ysi s: DCE HASL 300 4.5.2.3
Field ID: 02- PCT- 302- 026 Sanpl ed: 12/ 04/ 13 15: 04
Type: | DUP Recei ved: 12/ 04/ 13
MBS Lab I D: 251537- 004 Pr epar ed: 12/ 06/ 13 14: 17
Lab I D QC719900 Anal yzed: 12/ 31/ 13 09:56
Mat ri x: Soi | Duration (sec): 2,700
Units: pC /g Sanpl e Anount : 313.82 g
Basi s: dry Uncert. Signa: 2
Dl n Fac: 1. 000 Uncert. Units: pC /g
Bat ch#: 205820

Anal yte MSS Resul t MSS TPU Resul t TPU MDA Proj ect MDA RPD Lim RER Lim

Anericium 241 0.06012 U 0. 1930 0.05185 U 0. 1833 0. 1480 0.9 NC 40 NC 1
Bi smut h- 212 0. 6341 0. 4202 0.9770 0. 3967 0. 1462 42.57 40 0.4198 1
Bi smut h- 214 0. 4350 0. 1006 0.5114 0. 1080 0. 04838 16.14 40 0.3662 1
Cesi um 137 0. 04237 0. 02736 ou 0. 006861 0. 03728 0. 07 NC 40 NC 1
Cobal t - 60 0.01908 0. 02296 -0.002642 U 0.02474 0. 01995 0. 03 NC 40 NC 1
Eur opi um 152 0. 008334 U 0. 02233 0. 05281 0. 08267 0. 04757 NC 40 NC 1
Eur opi um 154 0.02823 U 0. 04175 0.01752 U 0. 03621 0. 1418 NC 40 NC 1
Lead- 212 0. 6079 0. 09642 0.6739 0. 09801 0. 03970 10.29 40 0.3392 1
Lead- 214 0. 4945 0. 09411 0. 5642 0. 09483 0. 04234 13.17 40 0.3688 1
Pot assi um 40 9. 032 1.061 9. 447 1.112 0. 2362 4.499 40 0.1913 1
Protactini um 234 0.07319 U 0. 08932 0.01111 U 0. 03739 0. 09296 NC 40 NC 1
Radi um 226 (By Bi snmut h-214) 0. 4350 0. 1006 0.5114 0. 1080 0. 04838 0.2 16.14 40 0.3662 1
Thal | i um 208 0. 2263 0. 04845 0. 2240 0. 04812 0. 01964 1.048 40 0.02444 1
Thorium 232 (By Actinium 228) 0.9739 0. 2090 0. 9363 0. 1858 0. 03766 0.9 3.933 40 0.09515 1
Thorium 234 1.385 1.545 0.8025 U 0. 5154 1. 246 NC 40 NC 1
Urani um 235 0.1129 U 0.1776 0.05981 U 0. 05379 0. 1296 NC 40 NC 1

U= Not Detected

NC= Not Cal cul at ed
VDA=
RER=
RPD=
TPU= Tot al
Page 1 of 1

Rel ati ve Error

estimate of the nmeasured concentration that gives 99% confidence the analyte is present
Ratio
Rel ati ve Percent Difference
Propagat ed Uncertainty




Bat ch QC Report

Curtis & Tompkins, Ltd.

C

Gamma Radi oactivity in Soil (1ngrowt h)
Lab #: 251537 Locati on: Hunt ers Poi nt Naval Shipyard
Cient: TetraTech Pr ep: GS 186/ RA226 Prep
Pr oj ect #: 40440012 Anal ysi s: DCE HASL 300 4.5.2.3
Field ID: 02- PCT- 302- 037 Sanpl ed: 12/ 05/ 13 09:52
Type: | DUP Recei ved: 12/ 05/ 13
MBS Lab I D: 251537- 015 Pr epar ed: 12/ 06/ 13 18:15
Lab I D QC719901 Anal yzed: 12/31/13 12:12
Mat ri x: Soi | Duration (sec): 2,700
Units: pC /g Sanpl e Anount : 315.43 ¢
Basi s: dry Uncert. Signa: 2
Dl n Fac: 1. 000 Uncert. Units: pC /g
Bat ch#: 205820

Anal yte MSS Resul t MSS TPU Resul t TPU MDA Project MDA RPD Lim RER Lim

Anericium 241 -0.04936 U 0.2136 0. 0008808 U 0.1782 0. 1467 0.9 NC 40 NC 1
Bi smut h- 212 1.392 0.5136 0.7782 0. 5039 0. 3330 56.55 40 0.6031 1
Bi smut h- 214 0. 8568 0. 1364 0. 8791 0. 1297 0. 04610 2.576 40 0.08403 1
Cesi um 137 0. 006447 U 0. 02942 0.0001187 U 0. 02863 0. 02357 0.07 NC 40 NC 1
Cobal t - 60 0. 009063 U 0. 02642 0.01023 U 0. 03132 0. 02448 0.03 NC 40 NC 1
Eur opi um 152 -0.03943 U 0. 08650 0.002943 U 0. 07765 0. 06375 NC 40 NC 1
Eur opi um 154 0. 02553 U 0. 05622 0.01930 U 0. 04088 0. 1931 NC 40 NC 1
Lead- 212 0. 8549 0. 1264 0.9179 0. 1235 0. 04382 7.113 40 0.2523 1
Lead- 214 0. 8451 0.1211 0. 8997 0.1291 0. 05013 6.259 40 0.2183 1
Pot assi um 40 9. 406 1.128 9. 154 1.101 0.2821 2.715 40 0.1130 1
Protactini um 234 0.05833 U 0. 08059 0. 005314 U 0. 1350 0. 1110 NC 40 NC 1
Radi um 226 (By Bi snmut h-214) 0. 8568 0. 1364 0. 8791 0. 1297 0. 04610 0.2 2.576 40 0.08403 1
Thal | i um 208 0. 3506 0. 06010 0. 3001 0. 05787 0. 02214 15.53 40 0.4284 1
Thorium 232 (By Actinium 228) 0. 9935 0. 1926 1. 059 0. 1583 0. 07410 0.9 6.406 40 0.1874 1
Thorium 234 1.418 1.720 1.170 U 0.7108 1.420 NC 40 NC 1
Urani um 235 0.1331 U 0. 04494 0.09092 U 0. 04539 0. 1749 NC 40 NC 1

U= Not Detected

NC= Not Cal cul at ed
VDA=
RER=
RPD=
TPU= Tot al
Page 1 of 1

Rel ative Error

estimate of the neasured concentration that gives 99% confidence the analyte is present
Ratio
Rel ati ve Percent Difference
Propagat ed Uncertainty




Client: Tetra Tech, Inc.
Project/Site: Hunters Point Shipyard CTO12

Client Sample Results

TestAmerica Job ID: 160-4959-1
SDG: 160-4959

Method: 905.0 - Total Beta Strontium (GFPC)

Client Sample ID: 02-PCT-302-035

Lab Sample ID: 160-4959-1

Date Collected: 12/05/13 08:44 Matrix: Solid
Date Received: 12/18/13 11:05
Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) CRDL MDL Unit Prepared Analyzed Dil Fac
Total Beta Strontium 0.0672 U 0.139 0.139 0.320 0.110 pCilg 12/31/1312:59  01/09/14 11:34 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Sr Tracer 89.4 40-110 12/31/13 12:59  01/09/14 11:34 1

TestAmerica St. Louis

1/14/2014



Client: Tetra Tech, Inc.
Project/Site: Hunters Point Shipyard CTO12

Client Sample Results

TestAmerica Job ID: 160-4959-1
SDG: 160-4959

Method: 905.0 - Total Beta Strontium (GFPC)

Client Sample ID: 02-PCT-302-037

Lab Sample ID: 160-4959-2

Date Collected: 12/05/13 09:52 Matrix: Solid
Date Received: 12/18/13 11:05
Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) CRDL MDL Unit Prepared Analyzed Dil Fac
Total Beta Strontium -0.137 U 0.184 0.184 0.320 0.157 pCilg 12/31/13 12:59  01/09/14 11:53 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Sr Tracer 90.0 40-110 12/31/13 12:59  01/09/14 11:53 1

TestAmerica St. Louis

1/14/2014
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