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1.0 Introduction

Piceance Energy, LLC (Piceance Energy), a subsidiary of Laramie Energy II,
LLC, has developed natural gas resources in the vicinity of Jack’s Pocket on the
north flank of Battlement Mesa in Garfield County, Colorado. Piceance Energy
retained Olsson Associates Inc. (Olsson) to collect natural gas and produced
water samples from the Furr lease wells to comply with the Colorado Oil and Gas
Conservation Commission (COGCC) Rulison Sampling and Analysis Plan
(RSAP) requirement developed by URS Corporation (URS) for all natural gas
wells within a three-mile radius of the former Project Rulison site.

The Piceance Energy natural gas wells discussed in this report are all located
within a 3-mile radius of the Project Rulison underground nuclear test site
conducted in September 1969 by the Atomic Energy Commission, a predecessor
agency to the Department of Energy (DOE), and Austral Qil, a private oil
company. Project Rulison was a subsurface natural gas stimulation nuclear test
designed to produce natural gas from tight gas sands in the Cretaceous age
Williams Fork Formation.

In general, the RSAP requires all companies drilling or producing natural gas
wells within specified zones and sectors surrounding the former Rulison site to
review certain drilling data (gamma ray logs) and to sample certain production
media (natural gas and produced water) to document the presence or absence of
potential impacts associated with Project Rulison.

The COGCC permitted natural gas wells located within the three-mile radius of
Project Rulison (including Laramie Energy Il wells) are shown on Figure 1.
Piceance Energy’s Furr Gas wells are shown more specifically on Figure 2. This
report presents the 2013 production monitoring results gas and produced water
samples collected from the separator for the Piceance Energy Furr 16-22B Tier 2
Sentinel Well on December 19, 2013.

For purposes of classifying the Piceance Energy wells within the context of the
current RSAP, the Furr wells are considered Tier |l well located in sectors 10 and
11. The Furr 16-22B is currently considered to be the closest natural gas well to
the former Project Rulison site in sector 11; since there are no Tier | wells in this
sector. The Furr 16-22D has a surface location in sector 11 and a bottom hole
location in sector 10, but the bottom hole location is near the sector dividing line.
The Furr 16-22D well was not sampled in 2013 because there are Tier | wells
operated by other companies located within sector 10.

Piceance Energy, LLC 1 Olsson Associates
2013 Monitoring Furr 16-22 B Tier 2 Well Golden, Colorado
Rulison Field, Garfield County, Colorado Project #014-0151

July 2014



The baseline sampling results from sampling conducted in November and
December 2008, and the subsequent production monitoring sample results
conducted in 2009, October 2010, May 2011, November 2011, June 2012, and
December 2013 do not indicate the presence of any Project Rulison related
radioactivity in any of the Piceance Energy Tier Il wells. A summary table of
Laramie Energy Il well locations and sampling activities is presents as Table 1.
Laboratory analytical results for gas and produced water samples collected from
the Furr 16-22B Tier 2 sentinel well are presented in Table 2 through Table 5.

1.1  Tier Il Zone Monitoring Requirements

URS Corporation (URS) is working for Noble Energy, EnCana Oil & Gas (USA),
Inc., and Williams Production RMT are also conducting natural gas well
drilling operations in the vicinity of Project Rulison. URS has developed a Rulison
Sampling Analysis Plan (RSAP), Revision 3 issued in July 2010.

The URS RSAP defines Tier Il wells as those gas wells located outside the 1-
mile radius, but within the 3-mile radius of Project Rulison; whereas Tier | wells
are defined as those gas wells located within the 1-mile radius of Project Rulison.
This RSAP has been adopted by the COGCC, and outlines the required
sampling and analysis for all operators within a three-mile radius or Project
Rulison.

According to the July 2010 Revision 3 of the URS RSAP the Tier Il well
monitoring includes:

e Drilling Monitoring;
e Production Monitoring; and
e Baseline produced water and natural gas monitoring.

According to the URS RSAP Table 2 - Tier | and |l Sampling and Analysis
Scheme for Gas Wells within a Three Mile Radius of Project Rulison well
production sampling provisions require that Tier Il wells, such as the Furr 16-22
B well, are to be sampled and analyzed as follows:

e A one-time sampling and analysis of produced water for the radiological and
non-radiological analytes listed in Table 3 and Table 4 of the RSAP. The Tier
Il wells are to be sampled as soon as possible after frac-ing but no later than
30 days after the first gas delivery from a new gas well;

e If aTier Il gas well is the closest well in a sector (i.e. no Tier | well), produced
water and natural gas will be sampled and analyzed for the radiological
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analytes listed in Table 3 quarterly during the first year, semi-annually (twice a
year) during the second and third year, and annually thereafter; and

e Further testing contingent on verified Project Rulison-related radionuclide
detection in Tier | zone wells.

The one-time sampling and analysis of radiological and non-radiological results
were reported for the Furr wells, including the Furr 16-22B in previous reports
which can be found on the COGCC website.

1.2 Piceance Energy Furr 16-22B Tier 2 Gas Well

The Laramie Energy Furr 16-22B well is the closest Tier Il well in Sector 11, and
the surface location is shown on Figure 2. This report is presented to satisfy the
annual sampling well requirement in the RSAP.

Copies of the Isotech Laboratories Inc. laboratory reports for the Furr 16-22B
gas sample submitted for tritium and carbon-14 (**C) analysis, and the report for
the produced water sample aliquot submitted to Isotech for tritium analysis are
included as Appendix A. The analytical results for the produced water sample
aliquot analyzed by GEL Laboratory LLC are presented as Appendix B.

Monthly produced water volumes have declined over time in the Furr 16-22B
well. Graphs showing the monthly production for the Furr 16-22 B data on the
COGCC internet website are included as Appendix C. Copies of the production
records for the Furr 16-22B well production data and graphs showing the rates of
decline are presented in Appendix D.

1.3 Data Verification and Validation Requirements

Section 9 of the RSAP outlines the data verification and validation requirements.
Olsson retained Diane Short & Associates of Lakewood, Colorado to perform the
independent data validation on the December 2013 radiochemistry production
data for the Furr 16-22B well natural gas and produced water samples. The data
verification and validation report is included as Appendix E.

1.4 Radionuclides of Concern and Background Radiation

According to the DOE Rulison Path Forward Document (June 2009), tritium is the
only contaminant of concern. This is consistent with the conclusions of the 1973
AEC Project Manager's report. Tritium, a radioactive isotope of hydrogen (°H), is
produced naturally in small quantities in the upper atmosphere, and produced in
much larger quantities during the detonation of a nuclear device. Tritiumis a
weak beta emitter and does not emit gamma rays. Since tritium can potentially
be entrained within natural gas, and tritium is the most abundant and most
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mobile nuclide in the Rulison inventory, it is the primary radionuclide of concern.
Tritium levels were evaluated in groundwater and surface water in the area
before and after the Project Rulison experiment and were found to be
comparable to background concentrations for the 1960s in both sets of samples.

Of the 10,000 curies of tritium estimated to have been produced by the Rulison
detonation, 2,824 curies were removed by production testing measurements in
the early 1970s. Following correction for decay, the estimated remaining tritium
activity in and around the Rulison cavity in Lot 11 was estimated to be between
700 curies and 1,036 curies by late 2009. The DOE Rulison path forward states
that even if tritium were to reach a producing gas well the risk is low in that there
is no reasonable exposure scenario. Water vapor is removed from the gas
stream at the well pad where it condenses out and is separated as a waste
byproduct. The produced water is separated from the gas stream prior to the gas
entering the distribution system. The gas in the distribution system is co-mingled
with gas from other wells producing throughout the area.

Laboratories are capable of measuring tritium activity in picocuries per liter
(pCi/L), which is one trillionth of a curie. An older unit of measuring tritium
activities was the tritium unit. One tritium unit (TU) is equivalent to 3.2 pCi/L.
Background tritium concentrations were higher during the 1960s and 1970s due
to nuclear testing conducted in the 1950s.

The USGS sample results for a well water sample collected in May 1969,
approximately four months before Project Rulison was conducted, ranged from
less than 220 TU (not detected) to a reported maximum of 618 TU. Since
background activities for tritium were higher at the time due to nuclear weapons
testing, tritium activities in the late 1960s and early 1970s ranged from 700 pCi/L
to more than 1,000 pCi/L (Voegeli and Claassen, 1971).

Today natural background tritium levels in precipitation typically range from 10
TU to 20 TU (32 pCi/L to 64 pCi/L). The CDPHE basic groundwater quality
standard for tritium is 20,000 pCi/L referenced as the level of activity that could
potentially result in an annual dose of 4 millirems of beta radiation. The U.S.
EPA maximum contaminant level (MCL) for tritium is also 20,000 pCi/L.

The following information is presented for comparison for tritium impacted
groundwater and provide context for the Project Rulison site. According to the
U.S. Nuclear Regulatory Commission (NRC) Fact Sheet on Tritium, Radiation
Protection Limits, and Drinking Water Standards, the NRC has evaluated several
instances of abnormal releases of liquid tritium from several nuclear power
plants, which have resulted in groundwater contamination. The NRC
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determined, that while these releases were unplanned, that the levels of tritium
were within radiation protection limits and did not pose a threat to public health
and safety.

Although Project Rulison is regulated by the DOE Legacy Management, and not
regulated by the NRC, the NRC Fact Sheet provides a general overview of the
health effects of tritium and the technical basis for the regulatory standards that
the NRC uses to protect public health and safety, as well as the drinking water
standards established by the U.S. EPA. The NRC Fact Sheet on Tritium can be
found at http://www.nrc.gov/reading-rm/doc-collections/fact-sheets/tritium-
radiation-fs.html.

The Fact Sheet states the following about tritium:

e Tritium is almost always found as a liquid and primarily enters the body
when people eat food or drink water containing tritium or absorb it through
their skin. People can also inhale tritium as a gas in the air.

e Once tritium enters the body, it disperses quickly and is uniformly
distributed throughout the soft tissues. Half of the tritium is excreted within
approximately 10 days after exposure.

e Everyone is exposed to small amounts of tritium every day, because it
occurs naturally in the environment and in the foods that we eat. Workers
in Federal weapons facilities, medical, biomedical, or university research
facilities; or nuclear fuel cycle facilities may receive increased exposures
to tritium.

e The type of radiation dose from tritium is the same as from any other type
of radiation, including natural background radiation and medical
administrations.

e The tritium dose from nuclear power plants is much lower than the
exposures attributable to natural background radiation and medical
administrations (e.g. x-rays), and exposures from consumer products.

Tritium concentrations have not been detected in natural gas and produced water
samples collected from Laramie Energy’s Furr 16-22B, Furr 16-22D, or samples
collected from the other completed gas wells. Commercial laboratories are
capable of measuring very low activities of tritium. Isotech Laboratory in
Champaign, lllinois has a method detection limit that can measure down to 10
tritium units, or approximately 32 pCi/L. GEL Laboratories in Charleston, South
Carolina has a method detection limit that measures tritium activities down to
approximately 460 pCi/L.
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Most of the longer-lived radionuclides produced by the detonation were
incorporated into the molten rock that cooled to form a melt glass at the bottom of
the cavity. Krypton-85 and carbon-14 were two other longer-lived radionuclides
that were produced by the detonation that could potentially be present in natural
gas. However, gas production testing of the re-entry well in 1970 removed
almost all of the krypton-85 and carbon-14 created by the detonation, leaving
tritium as the only contaminant of concern. According to the DOE Rulison Path
forward, Table 1 - Radionuclides in Re-entry Well Gas the estimated remaining
krypton-85 was < 10 curies, and the remaining carbon-14 was estimated at < 1
curie; where the curie is a unit of radioactivity measurement.

The re-entry well drilled into the nuclear chimney produced an estimated 455
million standard cubic feet (MMscf) of gas. The only gaseous radionuclides
detected (Cooper et al. 2009) were *H, ®Kr, *C, ¥Ar, **Ar, and mercury-203
(*®Hg). Analysis of gas produced during the tests (Smith 1971a; 1971b)
indicates that the concentrations of *H, 8°Kr, and "*C in the natural gas declined
steadily throughout production testing, as shown in Figure 6. These results
indicate that some of the *H and the majority of the ®°Kr and *C produced during
the explosion at Project Rulison were removed during the gas calibration flaring
and production flow testing (AEC 1973), leaving *H as the most mobile
radionuclide that remains in a sufficient quantity to pose a potential health
concern if released.

1.5 Rulison Path Forward

In June 2009 the U.S. Department of Energy (DOE), Office of Legacy
Management issued a draft report entitled “Rulison Path Forward” which was
intended to serve as a guide for discussions with the Colorado State regulators
and other interested stakeholders in response to increased drilling for natural gas
reserves near the underground nuclear explosion site at Rulison, Colorado. The
report outlines the DOE’s recommendation that gas development occur in a
conservative, staged drilling approach as the gas production companies move
closer toward the COGCC established half-mile radius surrounding the DOE 40-
acre institutional control boundary around the Rulison site. Operators wishing to
drill within the COGCC half-mile radius would require a full hearing before the
commission before the application for permit to drill (APD) could be approved.

Institutional controls are legally enforceable spatial boundaries that limit intrusion
at a site to a safe distance to be protective of human health and the environment.
The institutional controls at Rulison prohibit drilling below the 6,000 feet depth
within the 40-acres known as Lot 11 (NE V2, SW 7 Section 25, T7S, R95W)
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surrounding the Project Rulison site. The depth at which the detonation occurred
(8,426 feet bgs) and the low permeability of the Williams Fork Formation and
overlying strata inhibit any potential migration of impacted water from the cavity.

The U.S. EPA and CDPHE conducted investigations and remediation of surface
contamination in the 1970s up through 1996 with the cleanup of non-radiological
contamination associated with the drilling mud pits and effluent pond that were
remediated in 1996, as documented in the Rulison Site Surface Report Published
in July 1998. Although no feasible technology exists to remove the subsurface
radioactivity contamination from in or around the cavity, the DOE has no
evidence that indicates radionuclides from the Rulison site have migrated or ever
will migrate beyond the 40-acre institutional control boundary.

Additionally the COGCC has established a half-mile radius around the Rulison
surface ground zero as a buffer zone. Drilling within this half-mile radius would
require a hearing with the COGCC and stakeholders before an APD would be
approved for drilling a well within this half-mile area.
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2.0 Natural Gas and Produced Water Sampling

Piceance Energy authorized sampling of the Furr 16-22B sentinel Tier Il well and
Olsson performed the 2012 annual sampling of the natural gas and produced
water by following the URS RSAP, Revision 3, July 2010. There are no Tier |
wells within Sector 10; therefore, the Furr 16-22B is the closest Tier |l well in this
sector.

2.1  Production Sampling
Well Identification: Well Surface Location:

e Furr 16-22B SE Y4, SE V4, Section 22, T7S, R95W, Sixth P.M.

Olsson personnel sampled natural gas and produced water from the Furr 16-22B
well on December 19, 2013 for the radiochemistry parameters listed in Table 3 of
the URS RSAP. The samples consisted of natural gas and produced water
collected from the Furr 16-22B well separator with the assistance of Piceance
Energy’s pumper.

2.2 Natural Gas Sample Analysis

The natural gas sample collected from the Furr 16-22B Tier 2 well was submitted
to Isotech in Champaign, lllinois for gas compositional analysis including carbon-
14 (™C) and tritium (*H), a radioactive form of hydrogen. Isotech performed the
sample preparation and the tritium analysis, but subcontracted the "C analysis to
Beta Analytic Laboratories in Miami, Florida.

The natural gas sample was collected in an evacuated propane tank provided by
Isotech, using a two-stage pressure regulator connected to the separator or the
natural gas wellhead. Copies of the laboratory reports from Isotech are included
in Appendix A.

Isotech reported the tritium (*H) results in tritium units (TU). One TU is equivalent
to 3.19 picocuries per liter (pCi/L), and the results, which indicate that tritium was
not detected, and shown less than the reporting limit of 10 TU are presented in
Table 2.

The tritium analysis measures counts above background, and if the concentration
is high enough the laboratory can report a finite value with a calculated
uncertainty. If the concentration is low relative to the standard deviation of the
measurement then the values are reported as “less than” the laboratory reporting
limit, meaning that tritium was not detected. Isotech’s reporting limit for tritium
ranges from about 10 TU to 15 TU.

Piceance Energy, LLC 8 Olsson Associates
2013 Monitoring Furr 16-22 B Tier 2 Well Golden, Colorado
Rulison Field, Garfield County, Colorado Project #014-0151

July 2014



Beginning in about 1954, atmospheric tritium levels rose in excess of 1,000 TU
due to nuclear weapons testing, peaking in 1963. These tritium levels have
declined back to natural background levels since then as a result of the ban on
nuclear testing. Current natural background levels for tritium in the atmosphere
range from 5 TU to 50 TU (15.9 pCi/L to 159.5 pCi/L). The isotopic composition
of hydrogen is compared relative to the Vienna Standard Mean Ocean Water
(VSMOW) standard.

Isotopic composition of carbon is relative to the Vienna Peedee Belemnite
(VPDB) 5" Standard and is based on the carbon isotopes in the shell of a marine
fossil. The laboratory detection limit is approximately 1 percent modern carbon
(PMC). The results indicate that carbon-14 (*C) is not present in the natural gas
and the natural gas has been isolated from sources of modern carbon.

According to the DOE Rulison End State Vision (2005) and the Rulison Path
Forward (2009) the amount of *C present in the Rulison Site source term was
estimated at 2.2 curies to 2.4 curies. Less than 1 curie is estimated to remain in
the Rulison cavity corrected for the *C activity that was removed during
production testing in the early 1970s.

2.3 Produced Water Sample Analysis

Produced water samples were collected from the dump line on the separator unit
for the Furr 16-22B gas well on December 19, 2012. The produced water
samples were submitted for analysis of radiochemistry parameters as listed in
Table 3, as specified for Tier Il wells in Table 2 of the URS RSAP. The produced
water samples were collected from the separator dump line into a 5-gallon white
plastic bucket equipped with a bottom loading valve assembly. The produced
water samples were transferred to the laboratory provided sample bottles.
Natural gas condensate floating on the produced water in the bucket was
disposed in the onsite tank battery sump. This was done to allow inspection of
the produced water for sediment and to remove a separate floating layer of
natural gas condensate that in the past had presented problems for the
laboratory as a result of collecting the samples directly into the plastic bottle
ware.

Produced water sample aliquots were submitted to Isotech (Champaign, IL) and
to GEL Laboratories, LLC in Charleston, South Carolina for tritium analysis.
Additionally produced water samples were submitted to GEL laboratories for
other radiochemistry analysis which included gamma spectroscopy, gas flow
proportional counting for gross alpha and gross beta, strontium-90 (*°Sr), liquid
scintillation analysis for Technetium-99 (**Tc).
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3.0 Laboratory Analytical Results

The following sections present the laboratory analytical results for natural gas
samples and produced water samples collected from the Furr 16-22B. The
laboratory analytical results for the natural gas and produced water samples
show that there are no Project Rulison related radionuclides present in the
natural gas or produced water samples.

3.1 Natural Gas Sample Results

The natural gas sample results from Isotech are presented in Table 2, for the
Furr 16-22B Tier Il gas well. Copies of the Isotech laboratory gas sample reports
are presented in Appendix A. The Isotech laboratory reports present the
compositional analysis reported in mol percent for components in each of the gas
samples. The results show that the samples are predominantly composed of
methane with lesser concentrations of helium, hydrogen, oxygen, carbon dioxide,
nitrogen, ethane, propane, iso-butane, N-butane, iso-pentane, and hexanes.
Argon, carbon monoxide, hydrogen sulfide, and ethylene gas were not detected.
The gas samples were also analyzed for the radionuclides tritium (°*H) and
carbon-14 (**C).

3.1.1 Tritium Results

The tritium (°*H) in the gas samples collected from the Furr 16-22B in the
December 19, 2013 gas sample were reported as < 10 TU. The results were
reported as ‘<’ indicates that tritium was not detected above the laboratory
method detection limits in the sample. One TU is equal to 3.19 pCi/L so this
corresponds to a method detection limit of approximately 31.9 pCi/L.

3.1.2 Carbon-14 Results

The carbon-14 results reported for the December 2013 gas sample collected
from the Furr 16-22B were reported as < 0.2 percent modern carbon (pMC).
This indicates that carbon-14 activities were very low in the gas sample.

3.2 Produced Water Samples - Radiochemistry Results

The following sections present the laboratory analytical results for the produced
water sample aliquots collected on December 19, 2013, from the Furr 16-22B
gas well that were submitted to Isotech and to GEL for radiochemistry analyses.
Copies of the laboratory reports from Isotech and GEL Laboratories, LLC (GEL)
are included as Appendix A and Appendix B, respectively.
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Since the DOE has identified tritium as the only radionuclide of concern,
produced water sample aliquots were submitted to both Isotech and GEL for
tritium analysis. The produced water tritium results are summarized in Table 3.

3.2.1 Tritium Results

The Isotech laboratory results for tritium (3H) in the produced water sample
submitted from the Furr 16-22 B was reported as < 10.0 TU which indicates that
H was not detected. The minimum detectable activity (MDA) that Isotech is able
to achieve for H using the direct count method is 10.0 TU. The laboratory
method detection limit of 10 TU correlates to approximately 31.9 pCi/L.

The GEL laboratory results for tritium in the December 2013 produced water
sample aliquot collected from the Furr 16-22B well also indicate that °H was not
detected. The >H result reported for the produced water sample was 259 + 314
pCi/L, and the result is qualified with a “U” which indicates that tritium was not
detected. The GEL detection limit was reported at 531 pCi/L and the laboratory
reporting limit was 700 pCi/L.

3.2.2 Gross Alpha Radiation Results

The GEL laboratory results for gross alpha activities show that alpha radiation
was not detected with a result reported as -71.5 + 64.9 pCi/L in the December
2013 produced water sample. The GEL laboratory minimum detectable
concentration (MDC) and reporting limit (RL) for gross alpha radiation were
reported as 127 pCi/L and 5.0 pCi/L, respectively.

The results for the gross alpha activities in the produced water samples collected
from the Furr 16-22B well from 2008 to 2013 are summarized on Table 4 and
copies of the laboratory report are presented in Appendix B.

3.2.3 Gross Beta Radiation Results

The GEL laboratory results for the December 2013 produced water sample
showed that gross beta activities were detected at 56.8 + 35.4 pCi/L. The MDC
was reported at 54.7 pCi/L and the RL was 5.00 pCi/L.

The gross beta results in the December 2013 produced water sample are within
the expected range of natural background radiation for the area and are likely
due to the presence of naturally occurring radionuclides present in sediment
entrained in the produced water. The results for the gross beta activities for the
2013 samples are summarized on Table 4 and copies of the laboratory reports
are presented in Appendix B.
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3.2.4 Strontium-90 and Technetium-99 Results

The produced water samples submitted to GEL Laboratories were analyzed for
Strontium-90 (*°Sr) and Technetium-99 (**Tc) and the results are qualified with a
“U” indicating that these radionuclides were not detected in the Furr 16-22B well
December 2013 produced water sample. The laboratory results show that
Strontium-2°Sr results were reported at 0.202 + 0.371 pCi/L, and a MDC of 0.634
pCi/L and a RL of 2.00 pCi/L.

The results for **Tc activities in the produced water sample were reported as “U”
16.0 + 24.7 pCi/L with a MDC of 41.9 pCi/L and a RL of 50.0 pCi/L. The *°Sr and
9Tc results are summarized on Table 4 and copies of the laboratory reports are

presented in Appendix B.

3.2.5 Gamma-Emitting Radionuclide Results

The results for the gamma-emitting radionuclides analysis show that gamma
activities were not detected for 46 of the radionuclides reported. This is indicated
with a letter ‘U’ in the results of the laboratory report and also in the first row of
Table 5 and Table 5A. Copies of the laboratory reports for gamma spectroscopy
results are included in Appendix B.

The naturally occurring radionuclide Bismuth-214 was reported at 35.8 £ 11.7
pCi/L and a MDC of 10.6 pCi/L. Other naturally occurring radionuclides including
Lead-214 (24.8 £ 13.2 pCi/L, MDC 19.8 pCi/L), and Potassium-40 (104 £ 48.9
pCi/L, MDC 61.5 pCi/L) were also detected in the December 2013 produced
water sample. These radionuclides are not related to Project Rulison.

3.3 Data Verification and Validation

The following section presents a summary of the data verification and validation
analysis of the Isotech Laboratory Reports (23895 and 23896) and GEL
laboratory reports (339804) for natural gas and produced water samples
collected on December 19, 2013. Diane Short and Associates reviewed and
validated the Isotech and GEL laboratory data and prepared two separate
validation reports. These reports are included as Appendix D.

The first report was prepared for the tritium analyses performed by both labs, and
other analyses performed by GEL including gas flow proportional counting
(GFPC) for gross alpha/beta, and Sr-90, and liquid scintillation counting (LSC) for
Tc-99 in water. The second report was for validation of the of the gamma
spectroscopy analyses performed by GEL.
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3.3.1 Isotech Gas Analysis and Isotech and GEL Tritium Results

The following sections present the findings of the data verification and validation
reports for tritium and carbon-14 in natural gas samples and tritum and other
radionuclides in produced water samples. Telephone logs were not included;
however, relevant email correspondence with the laboratories was provided to
Diane Short & Associates. No contractual violations with the laboratories exist.

Natural Gas Sample

Isotech performed analysis of tritium and carbon-14 on natural gas samples from
the Furr 16-22B. Isotech subcontracted Beta Analytic in Miami, Florida to
analyze the carbon-14 in the gas samples. Beta Analytic did not provide the raw
data so it was not possible for Diane Short & Associates to evaluate the C-14
results. The information was requested of Beta Analytic, but it was not provided.
Diane Short & Associates also noted that the original report from Isotech did not
include the signed chain-of-custody from Isotech to Beta Analytic. Olsson
requested that Isotech provide a copy of the signed chain-of-custody and a copy
of the signed chain-of-custody from Isotech to Beta Analytic was provided.

Beta Analytic does not provide full raw data so the request has not been met.
Beta Analytic provided standards on which they state that there results are
based. Diane Short & Associates was not able to perform authentication of the
C-14 results to laboratory QC and final data results. While this does not
invalidate the data, it means that the C-14 validation cannot be validated at the
requested level IV. All the standards are provided within acceptance limits.

Isotech analyzed the tritium concentration in the natural gas sample. Tritium was
reportedly not detected. Although not all methods were spiked in this sample set,
the recommended frequency of matrix spikes has been met. Isotech did not
provide matrix spike results for tritium or C-14. GEL does not perform analyses
on natural gas samples.

Produced Water Sample

A produced water sample was collected and submitted to Isotech for tritium
analysis. An aliquot of the produced water sample was also submitted to GEL for
tritium analysis in addition to other radiochemistry analyses. The GEL data
packages include standard certifications, quench curves, spectrum plots, and raw
data. The Isotech packages do not contain this level of information, but do
include count data, standard data, and detailed calculations.

The GEL results for tritium in produced water are reported in pCi/L and the
Isotech results are reported in TU (tritium units). For water, 1 TU is 3.231 pCi/L.
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After conversion, the GEL results have significantly higher reporting limits, but
they are consistent with the results from Isotech in that *H was not detected in
either of the produced water sample aliquots submitted to the labs. Uncertainties
were provided in the laboratory reports. However, the raw data provides the
uncertainties and the review was conducted using that information.

The analytical report or data sheets were present and complete for the requested
analyses, contract holding times were met, and the samples were properly
preserved, or applicable preservative was used. In the overall assessment of the
data, Diane Short & Associates concluded that the data are considered fully
usable for project purposes with consideration of the qualifications or comments.

3.3.2 GEL Results for Gas Flow Proportional Counting/Liquid Scintillation

The GEL Laboratories data package included raw data, and a level IV review
was conducted. The data are considered fully useable for project purposes with
consideration of the qualifications or comments.

3.3.3 GEL Results for Total Uranium

Olsson did not request the total uranium analysis for the produced water sample
aliquot that was submitted to GEL. Therefore, total uranium results were not
reported for the December 2013 sample.

3.3.4 GEL Results for Gamma Spectroscopy

The GEL Laboratories data are considered fully useable for project purposes with
consideration of the qualifications or comments. The GEL Laboratories data
package included raw data, and at client request a level IV review was
conducted. The method used is EPA 901.1.

Samples were collected in pre-preserved bottles but due to the buffering capacity
of the produced water, the samples were received at the laboratory at a pH of > 2
standard pH units. The laboratory added preservative to bring the sample pH
into the acceptance range prior to conducting the analysis. This is permissible
per 40 CFR and has no impact on the results. No qualifiers were added.

Data Exception Reports (DER) are generated by the laboratory to document any
procedural anomalies that may deviate from referenced SOP or contractual
documents. Diane Short & Associates noted that some analytes did not meet the
Data Exception Report (DER) limit. .

The laboratory flagged a number of results with “UI” or uncertain identification to
indicate that they suffer from some type of detection issue. These results are
qualified as JQ to indicate that they could be biased. It should be noted that
these results were reported for the naturally occurring radionuclides 2**Th, 222U
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and daughter products 2"?Pb and ?'*Pb were the results were reported as ‘0.00 +
Uncertainty.’

3.3.5 Overall Assessment of the Data

According to the Radiochemistry Data Quality Review Report prepared by Diane
Short & Associates, Inc. for the GFPC, LSC for H-3 and C-14, Beta Analytic did
not provide full raw data sets for the C-14 analysis. While this does not invalidate
the data, it means that the C-14 validation cannot be validated at the requested
level IV. All the standards are within acceptance limits.

Isotech performed H-3 analysis on both a natural gas sample and a produced
water sample collected from the Furr 16-22B well. GEL performed tritium
analysis on an aliquot of the produced water sample collected from the Furr 16-
22B well, but does not analyze natural gas samples.

The Isotech data packages do not contain the same level of information as the
GEL data package, but the Isotech data package does include count data,
standard data, and detailed calculations. The Isotech data package also
contains efficiency determination data, and the package meets the requirements
for the purposes of validation.

The GEL data package include standard certifications, quench curves, spectrum
plots, and all raw data. Neither laboratory detected H-3 activities in the produced
water sample aliquots. Although the reporting limits and H-3 units are different
for each of the laboratories, the results are consistent.

There were no detections observed for gross alpha or gross beta radiation. The
reporting limit is elevated due to matrix effects. The produced water sample
contains high total dissolved solids (TDS) and the total weight must be kept to a
level within the calibration range. This limits the sample size and therefore the
reporting limits.

The data are considered fully useable for project purposes with consideration of
the qualifications or comments noted above, or otherwise described in the report
from Diane Short & Associates, which is contained in Appendix D.

Diane Short & Associates also provided a Radiochemistry Quality Review Report
for Gamma Spectrometry. The data are considered fully useable for project
purposes with consideration of the qualifications or comments.
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4.0 Summary

The results of the December 19, 2013 sampling of Piceance Energy’s closest
Tier Il well, the Furr 16-22B, indicate that radiation related to Project Rulison not
was not detected. The surface location and bottom hole location for the Furr 16-
22B are in Section 22, Township 7S, Range 95 West of the Sixth Principal
Meridian. Even though this well was directionally drilled to the north, away from
Project Rulison, the bottom hole location is still the closest to the Project Rulison
out of the wells that Piceance Energy has drilled and completed. The Furr 16-
22B is the closest Tier Il well in RSAP sector 11 and is located within the 3-mile
radius of Project Rulison. The locations of the wells are shown on Figure 1 and
Figure 2.

Isotech indicated that the LP tanks containing the gas samples and the produced
water samples submitted for tritium analysis arrived in good condition. GEL
indicated that the produced water sample arrived in good condition and met most
of the sample receipt criteria.

GEL indicated that the produced water sample was received with a pH equal to 4
standard pH units and that nitric acid was added to the sample at the laboratory
to bring it into the proper pH. The produced water sample was collected into a
laboratory provided bottle that contained nitric acid; however, the buffering
capacity of the salts within the produced water neutralized the acid. Olsson
granted the laboratory permission to add more nitric acid to the sample to bring it
to the proper pH for the method.

Isotech reported that Tritium (*H) was not detected at or above laboratory method
detection limits in the gas sample analyzed by Isotech. Carbon-14 (**C) was not
detected in the December 2013 natural gas sample. Tritium (°*H) was not
detected in the produced water sample analyzed by Isotech or the produced
water sample aliquot analyzed by GEL.

The Isotech analytical results for the natural gas samples collected from the Furr
16-22B gas sample show that *C was detected at < 0.2 pMC; however, this
value is at or slightly above the laboratory method detection limit and within the
range of natural background. The laboratory results suggest the sample has
been isolated from modern carbon sources.

Neither gross alpha nor gross beta activities were detected in the Furr 16-22B
produced water sample

The laboratory analytical results indicate that *°Sr, and **Tc, results were
reported as “U” meaning that they were ‘not detected’ in the produced water

Piceance Energy, LLC 16 Olsson Associates
2013 Monitoring Furr 16-22 B Tier 2 Well Golden, Colorado
Rulison Field, Garfield County, Colorado Project #014-0151

July 2014



samples. The results for total uranium using ICPMS show that uranium was
detected at low levels in all of the samples.

Olsson did not request the total uranium analysis for the produced water sample
aliquot that was submitted to GEL. Therefore, total uranium results were not
reported for the December 2013 sample.

The produced water samples submitted to GEL Laboratories were analyzed for
Strontium-90 (*°Sr) and Technetium-99 (**Tc) and the results are qualified with a
“U” indicating that these radionuclides were not detected in the Furr 16-22B well
December 2013 produced water sample.

The laboratory data was reviewed by Diane Short and Associates. Results of the
data verification and validation indicate that the data is usable for the purposes of
this project with consideration of the qualifications and comments mentioned in
the laboratory report, and those of the independent data reviewer. The data
verification and validation is discussed in section 3.3 of this report. The data
validation report is included as Appendix D.
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TABLES AND FIGURES



Surface Location

TABLE 1

Piceance Energy - Furr Lease Rulison Tier Il Wells

Jacks Pocket - Garfield County Colorado

Sampling History

TOTAL FIRST
DEPTH PRODUCTION 4th Quarter 1st Quarter 2nd Quarter 3rd Quarter 4th Quarter October
WELL PAD QTR/QTR SEC TWP RNG Elevation (FT.) DATE 2008 2009 2009 2009 2009 2010
Furr A11-15B Furr A-11 NE SW 15 7S 95W 6,428 7,690 9/27/08 B (11/13/08) N/A N/A N/A N/A N/A
Furr A11-15D Furr A-11 NE SW 15 7S 95W 6,428 7,684 10/7/08 B (11/13/08) N/A N/A N/A N/A N/A
Furr Hagen 6-22B F-1 SW NE 22 7S 95W 6,657 8,225 10/28/08 B (12/17/08) N/A N/A N/A N/A N/A
Furr Hagen 6-22D F-1 SW NE 22 7S 95W 6,657 8,225 10/10/08 B (12/17/08) N/A N/A N/A N/A N/A
Furr 7-22B F-1 SW NE 22 7S 95W 6,695 8,077 10/20/08 B (12/17/08) N/A N/A N/A N/A N/A
Furr 7-22D F-1 SW NE 22 7S 95W 6,696 8,110 10/21/08 B (12/17/08) N/A N/A N/A N/A N/A
Furr 10-22B F-1 SW NE 22 7S 95W 6,698 8,130 10/25/08 B (12/17/08) N/A N/A N/A N/A N/A
Furr 9-22B F-2 SE SE 22 7S 95W 7,119 8,820 11/3/08 B (12/17/08) N/A N/A N/A N/A N/A
Furr 9-22D F-2 SE SE 22 7S 95W 7,117 8,720 11/11/08 B (12/17/08) N/A N/A N/A N/A N/A
Furr 16-22B F-2 SE SE 22 7S 95W. 7,118 8,520 11/3/08 B (12/17/08) P (NS) P (6/24/09) P (10/01/09) | P (12/16/09) | P (10/07/10)
Furr 16-22D F-2 SE SE 22 7S 95W 7,115 8,540 11/11/08 B (12/17/08) P (4/14/09) P (6/24/09) D | P (10/01/09) | P (12/16/09) | P (10/07/10)
Furr 10-22D F-3 SW SE 22 7S 95W 7,130 8,606 11/17/08 B (12/17/08) N/A N/A N/A N/A N/A
Furr 15-22B F-3 SW SE 22 7S 95W 7,131 9,172 11/17/08 B (12/17/08) N/A N/A N/A N/A N/A
Furr 15-22D F-3 SW SE 22 7S 95W 7,123 8,476 11/17/08 B (12/17/08) N/A N/A N/A N/A N/A
Furr 22-09A F-4 SW SE 22 7S 95W 6,984 8,388 7/7/10 N/A N/A N/A N/A N/A B (10/07/10)
Furr 22-09C F-4 SW SE 22 7S 95W 6,987 8,235 7/1/10 N/A N/A N/A N/A N/A B (10/07/10)
Furr 22-10A F-4 SW SE 22 7S 95W 6,991 8,460 7/29/10 N/A N/A N/A N/A N/A B (10/07/10)
Furr 22-10C F-4 SW SE 22 7S 95W 6,985 8,306 7/16/10 N/A N/A N/A N/A N/A B (10/07/10)
Furr 22-15A F-4 SW SE 22 7S 95W 6,988 8,177 7/13/10 N/A N/A N/A N/A N/A B (10/07/10)
Furr 22-15C F-4 SW SE 22 7S 95W 6,991 8,115 7/13/10 N/A N/A N/A N/A N/A B (10/07/10)
Furr 22-16A F-4 SW SE 22 7S 95W 6,985 8,255 7/6/10 N/A N/A N/A N/A N/A B (10/07/10)

Note: Rows shaded in gray indicate wells that were sampled during 2013 - Furr 16-22B which is the closest Tier 2 well in the sector as specified for Tier 2 wells in the URS RSAP, Revision 3, July 2010.

NS - Not Sampled
N/A - Not Applicable

B - Baseline Sampling (One Time)
P - Production Sampling of the Closest Tier Il Wells




TABLE 2

FURR 16-22B GAS SAMPLE DATA
Rulison Area Well Monitoring
Furr 16-22B Tier 2 Well
Natural Gas Samples - Piceance Energy - Rulison Field, Garfield County, Colorado

Sample Isotech Isotech Sample Date CO H,S He H, Ar (o)} CO, N, Cy C, CHy | C3 iCy nC, iCs nCs Cet+ 14C1 Std. Dev.| Tritium Std. Dev. Total BTU Specific Gravity
Well Name/ No. Source Latitude/ Longitude Job No. Lab No. Name Sampled % % % % % % % % % % % % % % % % % pMC ) TU (1) calc calc
Furr 16-22B Separator | 39.41662 -107.97507 10796 152400 Furr 16-22B 12/17/2008 ND ND 0.0029 | 0.0036 | ND ND 2.97 [ 0.029 | 89.26 | 512 | ND |1.50| 0.335 | 0.322 | 0.139 | 0.0981 | 0.220 | <04 N/A <10.0 N/A 1076 0.642
N/A N/A Furr 16-22B 4/14/2009 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS

11610 165099 Furr 16-22B 6/24/2009 ND ND 0.0033 | 0.0029 | ND [ 0.0324 [ 3.00 | 0.17 | 89.76 | 486 | ND [ 1.35| 0.278 | 0.248 | 0.0969 | 0.0640 | 0.133 | <05 N/A <10.0 N/A 1061 0.634

12055 172338 Furr 16-22B 10/1/2009 ND ND 0.0030 | 0.0026 NA 0.006* | 3.58 | 0.056 | 88.86 | 5.04 ND 1.47 | 0.340 | 0.292 [ 0.0830 | 0.0574 | 0.211 | <0.4 N/A <10.0 NA 1065 0.644

12367 176955 Furr 16-22B 12/16/2009 ND ND 0.0029 | 0.0027 | ND 0.027 [ 360 | 0.14 | 89.25| 497 | ND | 1.19| 0.253 | 0.190 | 0.102 | 0.0773 | 0.192 | <0.5 N/A <10.0 N/A 1055 0.640

13942 196345 Furr 16-22B 10/7/2010 ND ND 0.0023 | 0.0026 ND ND 2.93 | 0.078 | 89.77 | 4.92 ND 1.33 | 0.289 | 0.269 [ 0.116 | 0.0813 | 0.214 1.2 0.1 <10.0 N/A 1068 0.636

15352 211832 Furr 16-22B 5/23/2011 ND ND ND ND NA | 0.037* | 296 | 0.22 [ 89.36 | 491 [ ND | 148 0.314 [ 0.285 | 0.106 | 0.0792 | 0.251 | <0.7 N/A <10.0 N/A 1070 0.640

16947 228828 Furr 16-22B 11/29/2011 ND NA NA ND NA 0.021* | 2.64 | 0.15 90.1 4.65 ND 1.36 [ 0.300 | 0.294 [ 0.130 | 0.0935 | 0.257 | <0.2 N/A <10.6 N/A 1072 0.635

18536 252646 Furr 16-22B 6/19/2012 ND NA NA ND NA 0.13* | 2.87 | 050 [ 89.25| 475 | ND | 146 | 0.315 | 0.313 | 0.130 [ 0.0906 | 0.193 [ 0.7 0.1 <10.0 N/A 1065 0.640

18536 252646 Furr 16-22B 12/19/2013 ND NA ND ND ND 0.024 | 3.25 | 0.14 | 89.00 | 5.04 ND 1.6 [ 0.339 | 0.322 | 0.113 [ 0.0674 | 0.105 | <0.2 N/A <10.0 N/A 1067 0.642

Note: Shaded rows present the analytical data for the samples collected in 2013 which are discussed in this report. The table presents the data as compared to the results for samples collected previously from the Furr 16-22B. The Furr 16-22B is the closest Tier 2 well in the sector.

4C, - Carbon 14 Carbon-14 (14C) Detection Limitis 1.0 pMC. Isotopic composition of carbon is relative to the Vienna Peedee Belemnite (VPDB).
Tritium Tritium (3H) Detection Limit 10.0 TU. Isotopic composition of hydrogen is relative to Vienna Standard Mean Ocean Water (VSMOW). Gas Component:
CO - Carbon Monoxide
Std. Dev./ () Standard Deviation (+) Uncertainty H,S - Hydrogen Sulfide
He - Helium
Chemical compositions are normalized to 100%. Mol. % is approximately equal to vol.% Chemical analysis based on standards accurate to within 2%. H, - Hydrogen
* |sotech did not analyze Argon separately, but reported combined results for Oxygen and Argon Ar - Argon
O, - Oxygen
Acronyms: CO, - Carbon Dioxide
pMC - Percent Modern Carbon. N, - Nitrogen
TU - Tritium Units (One TU is equivalent to 3.19 pCi/L of water) C; - Methane
< - Not Detected (ND) (Above Laboratory Method Detection Limit) C, - Ethane
Std. Dev. (%) - Standard Deviation C,H, . Ethylene
BTU - British Thermal Units (cu. Ft. dry calcuated at 60°F and 14.7 psia) C; - Propane
calc - calculated value iC,4 - Iso-Butane
N/A - not applicable nC, - N-Butane
NA - not analyzed iCs - Iso-Pentane
ND - not detected nCs - n-Pentane

NS - not sampled (Furr 16-22B was shut in on 04/14/09) Ce+ - Hexanes+




TABLE 3

TRITIUM ANALYTICAL RESULTS FOR PRODUCED WATER SAMPLES

Furr 16-22B Tier Il Well Production Data

Piceance Energy, Rulison Field, Garfield County, Colorado

Sample Qtr/ Date Time Tritium | Tritium (pCi/L) | Tritum Result | Tritium Uncertainty

Well Name/Number Source Latitude | Longitude | Qtr |Section |Township|Range |P.M.| Sample ID | Lab Job No. Lab Number Sampled Sampled | Laboratory (TU) calculated Qualifier (pCi/L) (pCi/L)

Furr 16-22B Separator | 39.41669 | -107.97507 | SE SE 22 7S 95W | 6th | Furr 16-22B 10797 152413 12/17/2008 12:54 1ISO <10.8 <345 N/A N/A N/A

Furr 16-22B NS NS 4/14/2009 NS ISO NS NS NS NS NS

Furr 16-22B 11602 165053 6/24/2009 11:55 1ISO <13.7 <43.7 N/A N/A N/A

Furr 16-22B 12055 172338 10/1/2009 11:30 ISO <10.0 <31.9 N/A N/A N/A

Furr 16-22B 12373 177011 12/16/2009 13:00 1ISO <10.0 <319 N/A N/A N/A

Furr 16-22B 13942 196345 10/7/2010 15:00 ISO <10.0 <31.9 N/A N/A N/A

Furr 16-22B 15352 211837 5/23/2011 12:45 1ISO <10.0 <319

Furr 16-22B CORDO00100 278674001 5/23/2011 12:45 GEL U -153 +240

Furr 16-22B 16948 228829 11/29/2011 12:25 1ISO <10.0 <319

Furr 16-22B OLSS00111 291078001 11/29/2011 12:25 GEL U -19.6 + 322

Furr 16-22B 18529 252333 6/19/2012 13:30 1ISO <10.0 <319

Furr 16-22B OLSS00111 306572001 6/19/2012 13:30 GEL U -244 +322

Furr 16-22B 23895 400718 12/19/2012 10:40 ISO <10.0 <319

Furr 16-22B OLSS00111 339804001 12/19/2012 10:15 GEL U 259 1314

Note: Shaded rows present the results for samples collected in 2013 as presented in this report. Tritium was not detected by either laboratory. The table also presents the results from previous sampling events for the Furr 16-22B Tier 2 Gas Well.

Tritium (CH)

Modern background levels for Tritium range from 100 pCi/L to 300 pCi/L

Abbreviations:

ISO - Isotech Laboratories, Inc. of Champaign, IL
GEL - GEL Laboratories LLC Charleston, SC

TU - Tritium Units (One TU is equivalent to 3.19 pCi/L of water)
pCi/L - picocuries per liter

< - Result is less than the method detection limit

U - Analyte was not detected above GEL Laboratory's Minimum Detectable Activity (MDA)

Detection Limit 10.0 TU. Isotopic composition of hydrogen is relative to Vienna Standard Mean Ocean Water (VSMOW).

NS - Not Sampled (Furr 16-22B was shut-in and the separator did not yield sufficient water volume to enable sample collection in April 14, 2009.)

N/A - Not Applicable (Produced water samples were not analyzed for tritium by GEL Laboratories from 2008 to 2010.)

Note: Isotech reported the tritium results in TU and Olsson Associates converted to equivalent picocuries per liter.




TABLE 4

Radiochemistry Gas Flow Proportional Counting/Liquid Scintillation Analysis/Total Uranium for Produced Water Samples

Furr 16-22B Tier Il Well

Piceance Energy - Rulison Field, Garfield County, Colorado

GFPC Result + Detection | GFPC Result + Detection Result + Detection Result + Detection Detection
WELL NAME/ Sample QTR/ DATE TIME Gross | Uncertainty Limit Gross | Uncertainty Limit GFPC Uncertainty Limit GFPC Uncertainty Limit LSA Result Limit Total Result + Detection
Sample ID Source | Latitude/ | Longitude | QTR | Section | Township | Range |P.M.| SAMPLE ID | SAMPLED |SAMPLED | Laboratory | Alpha (pCi/L) (pCi/L) Beta (pCi/L) (pCi/L) [ Chlorine-36 (pCi/L) (pCi/L) Strontium-90 (pCi/L) (pCi/L) | Technetium-99 (pCi/L) (pCi/L) [ Uranium |Uncertainty (pg/L)|Limit (ug/L)
Furr 16-22B Separator | 39.41669 -107.97507 | SW SE 22 7S 95W 6th 16-22B 12/17/2008 12:54 GEL U 5.88+16.8 30.4 V] 15.9+27.6 46.8 V] -98.4 + 152 271 V] 0.817 +0.781 1.27 V] 8.00+175 29.7 0.548 £ 0.116 0.267
4/14/2009 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
6/24/2009 11:55 GEL 21.8+13.3 20.2 319+116 18.1 V] 125+ 136 229 V] -0.98 +0.861 1.93 V] -8.79 £ 13.0 22.8 U -0.0389 + 0.0302 0.0766
10/1/2009 11:30 GEL 26.0+115 15.9 V] 11.1+10.9 18.3 U 37.1+£135 234 V] 0.103 +£0.785 1.44 V] 4.47 £27.2 46.8 U 0.0175 +0.0161 0.928
12/16/2009 13:00 GEL V] -1.05+12.9 23.4 20.1+11.2 18.2 V] 75.7 £ 244 416 U -0.136 + 0.947 1.85 V] 8.67 +18.2 311 V] 0.0057 + 0.000823 0.66
10/7/2010 15:00 GEL V] 24.0+24.7 39.8 V] 29.8+23.4 38.8 V] 28.8 £53.5 95.0 V] -13.1+10.3 19.7 V] -20.2+20.6 36.1 0.25 0.25 MDL
Furr 16-22B 5/23/2011 12:45 GEL 39.4 £19.9 27.1 U 23.8 £25.9 43.4 V] 243 +218 363.0 U -0.785 +0.605 1.26 U 11.0+251 43.2 U 0.067 0.067
Furr 16-22B 11/29/2011 11:15 GEL V] 30.7 £35.1 58.9 42.7 +23.6 37.9 NA NA V] -0.00829 +0.677 1.27 U -5.88 £21.2 37.6 U 0.067 0.067
Furr 16-22B 6/19/2012 13:30 GEL V] -13+26.2 49.3 65.3 £26.2 41.7 NA NA V] 0.0446 +0.908 1.65 U 0.00+17.3 30.3 U 0.067 0.067
Furr 16-22B 12/19/2013 10:15 GEL V] -71.5+64.9 127 56.8 +35.4 57.4 NA NA V] 0.202 +0.371 0.634 U 16.0 +24.7 41.9 NA NA NA
April 2009 GEL Reporting Limits: 5 5 100 2 50 1
June 2009 GEL Reporting Limits: 5 5 100 2 50 1
October 2009 GEL Reporting Limits: 5 5 100 2 50 1
December 2009 GEL Reporting Limits: 5 5 100 2 50 1
October 2010 GEL Reporting Limits: 5 5 100 2 50 1
May 2011 GEL Reporting Limits: 5 5 100 2 50 1
November 2011  GEL Reporting Limits: 5 5 2 50 1
June 2012 GEL Reporting Limits: 5 5 2 50 1
December 2013 GEL Reporting Limits: 5 5 2 50

Table presents the 2011 (shaded) and previous laboratory analytical results for produced water samples collected from the Furr 16-22B Tier 2 Well.
The Furr 16-22B well was shut-in and was not sampled during the April 14, 2009 sampling event.

Abbreviations:

pCilL - picocuries per liter
Hg/L - micrograms per liter
Qualifier

U - Result is less than the sample specific Minimum Detectable Concentration (MDC) or Minimum Detectable Activity (MDA),
Method Detection Limit (MDL), Limits of Detection (LOD), total propogated uncertainty (TPU), or laboratory reporting limit (RL).
NS - Not Sampled (Furr 16-22B well was shut-in during the 4/14/09 sampling event and was not sampled)

NA - Not Analyzed

N/A - Not Applicable

GFPC - Gas Flow Proportional Counting

LSA - Liquid Scintillation Analysis

(activity in parts per trillion)
(concentration in parts per billion)




TABLES

GAMMA SPECTROSCOPY RESULTS FOR PRODUCED WATER SAMPLES
Furr 16-22B Tier Il Well - 2011 Sample Results
Piceance Energy - Rulison Field, Garfield County, Colorado

Sample Gamma Ac-228 | Am-241 | Sb-124 | Sb-125 | Ba-133 | Ba-140 | Be-7 Bi-212 | Bi-214 | Ce-139 [ Ce-141 | Ce-144 | Cs-134 | Cs-136 | Cs-137 | Cr-51 | Co-56 [ Co-57 | Co-58 [ Co0-60 | Eu-152 | Eu-154 | Eu-155 | Ir-192 Fe-59 Kr-85
Collection DATE TIME Emitting Result Result Result | Result | Result | Result | Result | Result [ Result | Result | Result | Result | Result | Result | Result | Result | Result | Result | Result | Result | Result | Result | Result | Result [ Result Result
WELL NAME/No. Point Latitude/ Longitude | QTR/QTR [SEC|TWP [RNG| P.M. [ SAMPLE ID | SAMPLED | SAMPLED | Radionuclides | (pCi/L) | (pCi/L) | (pCi/L) | (pCi/lL) | (pCi/L) | (pCi/L) [ (pCi/lL) | (pCi/L) | (pCi/L) | (pCi/lL) | (pCi/L) | (pCi/L) | (pCi/lL) | (pCi/L) | (pCi/L) | (pCi/L) | (pCi/L) | (pCilL) [ (pCilL) | (pCi/lL) | (pCi/lL) | (pCi/L) | (pCi/lL) | (pCi/L) | (pCilL) (pCilL)
Furr 16-22B Separator | 39.4167 -107.97507 SE SE 22 | 7S |95W/| 6th 16-22B 12/17/2008 12:54 Qualifier U U U U u U U U U U U U U U U U U U U U U U U U U U
Result 3.91 0.459 1.22 -1.04 -0.923 16.6 -4.13 -3.67 4.67 0.590 | -0.838 | -6.11 1.19 11.4 0.177 6.72 | -0.858 [ 0.0899 | -3.17 | 0.181 -5.17 | -0.406 -7.3 -0.128 -2.27 -1760
Uncertainty () 15.7 11.6 4.83 5.60 3.29 251 20.1 15.9 5.23 2.03 4.96 14.1 241 9.13 2.18 31.3 2.24 1.78 247 2.39 5.88 5.55 7.85 2.49 4.80 638
MDC 15.6 17.3 8.58 9.02 4.63 44.1 34.0 25.9 8.60 3.55 8.54 22.2 4.20 17.6 3.41 52.8 3.52 2.90 3.47 3.54 9.11 9.20 11.3 4.13 7.62 928
4/14/2009 NS Qualifier NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
Result
Uncertainty ()
MDC
6/24/2009 11:55 Qualifier U U U U U U U U U U U U U U U U U U U U U U U U U U
Result 11.6 -3.81 -0.143 3.25 -7.26 -19.4 -145 18.6 8.74 -2.29 1.36 -7.7 3.36 0.283 | -0.784 | -1.22 | 0.205 | 1.31 -1.14 -1.26 2.57 -0.359 | -2.93 | 0.868 -1.35 -911
Uncertainty () 14.6 16.1 4.82 6.38 3.46 13.0 20.0 19.0 8.05 2.40 4.54 16.7 2.62 3.86 231 228 2.15 217 2.01 2.30 6.37 5.55 9.14 231 4.48 737
MDC 19.8 27.2 8.14 11.2 4.99 15.9 31.7 34.2 10.9 3.81 7.43 27.3 5.04 6.58 3.69 39.0 3.72 3.73 3.22 3.47 11.2 9.15 15.2 4.05 7.24 1160
10/1/2009 11:30 Qualifier ul U U U U U U U U u U u U U U U U U U U U U U u U
Result 0.00 7.60 1.67 5.38 0.881 0.820 | -0.107 7.16 19.5 -1.97 1.36 3.43 0.565 | -0.589 | 0.433 -5.4 0.180 | 2.67 -0.88 1.32 -3.69 0.355 | 0.0159 | 0.730 1.38 706
Uncertainty () 12.1 14.4 4.83 5.26 2.73 8.67 17.2 15.6 8.70 1.95 3.61 14.1 2.50 3.40 2.13 18.3 1.97 1.73 2.03 2.24 5.97 6.25 7.73 1.94 4.12 496
MDC 17.2 23.2 8.57 9.33 4.36 14.3 28.4 27.2 6.38 3.09 6.10 23.8 4.26 5.73 3.67 30.6 3.30 3.07 3.27 3.98 9.75 10.6 13.1 3.36 7.24 797
12/16/2009 13:00 Qualifier U U U u u U U U U U u U U U U U U U U U U U U U
Result 12.4 3.01 -0.276 -1.17 0.825 2.26 -3.22 [-0.0361 12.3 -0.159 | -0.501 | -2.45 1.16 0.966 | -0.412 | -5.03 | -0.197 | 0.640 [-0.0759| 1.11 |-0.0193| 0.770 | -0.174 | -0.188 | -0.358 -2250
Uncertainty () 7.70 5.28 2.19 2.49 1.29 7.16 8.77 125 4.96 0.905 2.03 6.24 1.06 2.61 0.943 10.7 0.964 | 0.814 | 0.943 | 0.961 2.52 2.61 3.32 0.991 212 341
MDC 5.02 7.91 3.67 4.17 2.01 12.2 14.6 12.9 2.97 1.52 3.42 10.5 1.91 4.49 1.52 16.9 1.64 1.42 1.62 1.71 4.37 4.42 5.72 1.59 3.52 370
10/7/2010 15:00 Qualifier U U U U u U u u u U U U U U U U U U U U U U U U U ul
Result 8.69 -22.2 1.89 5.65 -8.23 145 159 -136 -17.7 1.29 -61.4 -7.01 -4.73 11.7 3.15 -173 -3.52 4.48 -10.3 5.15 -17.4 -135 -22.2 2.34 17.2 0.00
Uncertainty () 66.8 76.8 38.6 35.9 19.5 245 149 249 48.0 12.2 43.6 771 17.2 89 134 236 17.4 9.55 16.3 13.6 42.10 39.2 413 17.2 38.2 4010
MDC 101 127 65.8 59.6 31.3 432 278 350 60.8 21.2 55.9 125 27.50 153 23.1 371 27.80 | 16.1 245 24.0 67.6 61.4 65.6 29.0 68.4 7590
Furr 16-22B | 5/23/2011 12:45 Qualifier ul U U U U U U U ul U u U u U U U U U U U u U U u U U
Result 0.0 -5.86 -1.56 -3.0 -0.857 | -1.63 | -0.133 19.7 0.00 0.234 3.06 -4.06 | 0.603 4.49 -0.59 -1.84 | 0.245 | 1.78 -1.29 |-0.0342| -2.41 -4.18 | -0.686 | 0.53 1.04 -1480
Uncertainty () 12.6 10.6 4.97 4.77 2.43 15.9 16.1 259 6.61 1.74 3.87 11.7 2.04 4.68 1.75 19.9 1.73 1.55 2.37 1.90 4.99 5.64 6.41 1.93 4.25 584
MDC 10.1 14.9 7.91 7.68 3.56 245 27.1 45.7 9.16 291 6.54 19.5 3.61 8.86 2.76 34.4 3.01 2.79 3.41 3.10 8.32 8.17 11.0 3.19 7.33 811
Furr 16-22B | 11/29/2011 11:15 Qualifier U U U U U U U U U U U U U U U U U U U U U U U U U NA
Result 10.7 1.64 -0.411 -4.73 0.757 -3.9 14.4 223 14.3 -3.2 -0.791 | 4.61 1.36 8.95 -1.58 31.3 -3.09 | 0.453 | 0.934 1.08 -4.03 -1.77 3.00 -0.47 4.67 NA
Uncertainty () 234 521 7.99 8.53 4.12 16.3 34.1 41.0 9.73 2.68 7.79 17.1 3.50 14.8 4.77 44.2 3.75 2.29 3.84 3.19 9.12 8.74 7.98 3.44 8.70 NA
MDC 29.7 9.16 16.1 14.9 6.89 30.4 65.2 83.5 17.3 4.37 134 31.5 6.95 31.2 9.48 86.6 6.28 4.21 7.52 6.63 16.3 16.7 15.0 6.35 17.7 NA
Furr 16-22B | 6/19/2012 13:30 Qualifier U U U U u U U U U U U U U U U U U U U U U U U U NA
Result 13.6 11.7 -0.389 -3.6 0.231 | -0.235 | -0.0167 | 18.7 18.6 -1.84 5.08 0.583 1.20 -3.62 | 0.947 1.35 -1.61 | -1.75 | -1.36 0.21 -3.57 -4.19 6.31 -1.47 -3.14 NA
Uncertainty () 9.96 13.3 4.98 6.77 3.32 4.09 189 359 9.11 2.24 4.51 15.8 247 5.46 2.20 24.0 2.79 217 257 1.90 8.0 5.37 9.10 2.61 4.92 NA
MDC 21.6 21.8 10.1 11.4 5.28 8.28 36.2 71.2 8.88 3.81 8.69 28.8 5.02 9.09 4.45 43.3 4.80 3.74 4.47 4.02 13.6 9.09 17.2 4.41 8.74 NA
Furr 16-22B | 12/19/2013 10:15 Qualifier U U U U u u u U U U U U U V] U U U U U U U U U U NA
Result 17.1 30.1 -0.73 2.32 -4.45 -1.94 -13.6 35.1 385 -1.32 -3.72 -7.59 -0.73 1.70 3.26 1.28 -1.13 | -0.131 | -0.671 -3.2 -35 1.42 -3.08 1.69 1.78 NA
Uncertainty () 14.3 243 8.53 8.47 4.89 4.29 26.9 79.4 11.7 3.07 5.67 20.2 3.30 4.79 3.10 31.1 2.84 2.79 2.62 3.30 11.2 9.41 12.6 3.30 6.62 NA
MDC 29.3 46.3 15.2 16.2 6.54 7.71 475 97.6 10.6 5.38 9.85 36.0 6.19 9.82 6.53 55.1 5.20 5.08 4.24 5.00 16.6 18.60 21.1 6.11 13.1 NA
Table presents gamma spectroscopy analytical results for the Furr 16-22B Tier 2 well - 2013 data is shaded in gray. GEL Laboratories
Samples were all analyzed by GEL Laboratories, LLC in Charleston, SC May 2011 Reporting Limit: 5
November 2011 Reporting Limit: 10

Four Rows:

1) Qualifier The laboratory data qualifers are designated by one or two letters to provide information about the reported results.
2) Result Results are the level of activity reported for the individual produced water sample.

3) Uncertainty (%) The margin of error, or range of activity, when added to the result.

4) MDC The laboratory minimum detectable concentration (MDC) for the analytical method.

If the result is less than the reporting limits the radionuclide is reported as 'not detected' (U).
Bismuth-214 was detected at 18.6 + 9.11 pCi/L. Bismuth-214 is a naturally occurring radionuclide, and this low detection is related to naturally occurring radiation.

The qualifiers used in the laboratory reports are listed below:

U - Result is less than the sample specific Minimum Detectable Concentration (MDC) or Minimum Detectable Activity (MDA),
Method Detection Limit (MDL), Limits of Detection (LOD), total propogated uncertainty (TPU), or laboratory reporting limit (RL).
Ul - Gamma Spectroscopy Uncertain Identification

NS - Not Sampled (Furr 16-22B was shut-in on April 14, 2009 and was not sampled)

NA - Not Analyzed

N/A - Not Applicable

Note: Values shown in blue represent a detection or an uncertain identification. The gamma emitting radionuclides that were detected are naturally occurring

potassium-40 (“K), lead-212 (**?Pb), lead-214 (***Pb), and bismuth-214 (***Bi) in a few of the samples.




TABLES

GAMMA SPECTROSCOPY RESULTS FOR PRODUCED WATER SAMPLES
Furr 16-22B and Furr 16-22D Tier Il Wells
Piceance Energy - Rulison Field, Garfield County, Colorado

(Table Continued)

Sample Gamma Pb-210 | Pb-212 | Pb-214 | Mn-54 | Hg-203 | Nd-147 | Np-239 Nb-94 Nb-95 K-40 | Pm-144 | Pm-146 | Ra-228 | Ru-106 (Ag-110m| Na-22 | TI-208 | Th-230 | Th-234 | Sn-113 | U-235 U-238 Y-88 Zn-65 Zr-95
WELL Collection DATE TIME Emitting Result | Result | Result | Result | Result [ Result | Result Result Result Result | Result | Result | Result | Result | Result | Result [ Result | Result | Result [ Result | Result | Result | Result | Result | Result
NAME/No. Point Latitude/ Longitude [ QTR/QTR| SEC TWP RNG P.M. |SAMPLE ID| SAMPLED | SAMPLED | Radionuclides | (pCi/L) | (pCi/L) | (pCi/L) | (pCi/L) | (pCi/L) | (pCi/lL) | (pCi/L) (pCilL) (pCilL) | (pCi/L) | (pCi/L) | (pCi/lL) | (pCi/L) | (pCi/lL) | (pCi/L) | (pCi/lL) | (pCi/lL) | (pCilL) | (pCi/L) | (pCi/lL) | (pCi/lL) | (pCi/lL) | (pCi/lL) | (pCi/L) | (pCi/L)
Furr 16-22B Separator | 39.4167 -107.97507 | SE SE 22 7S 95W 6th 16-22B 12/17/2008 12:54 Qualifier V] V] V] V] V] V] V] U U U U U U U U U U U U U U U U V] U
Result 31.4 -3.14 3.30 0.333 2.44 -16.7 3.69 0.251 -1.36 27.2 |-0.00461| 0.616 391 13.6 -1.81 -0.146 | -0.272 802 134 -0.35 -19.5 134 -0.221 -0.378 1.72
Uncertainty (+)| 347 4.74 6.03 1.84 2.87 58.5 12.9 1.97 3.27 34.0 2.04 2.29 15.7 17.4 1.83 2.00 2.57 5220 128 297 16.4 128 2.39 4.28 4.19
MDC 517 6.62 8.61 3.10 5.04 97.2 213 3.33 5.21 27.3 3.42 4.02 15.6 314 2.75 3.31 3.92 1300 140 4.84 23.2 140 3.97 7.16 7.26
4/14/2009 NS Qualifier NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
Result
Uncertainty (+)
MDC
6/24/2009 11:55 Qualifier U V] V] V] V] V] U V] V] U U U U U U U U U U U U V] U V]
Result -65.5 2.59 9.75 1.64 -0.51 4.09 -15.1 1.99 0.896 95.1 -1.01 -0.297 11.6 2.67 0.102 -0.128 241 -268 -77 -3.23 21.8 -77 -2.46 -5.41 1.65
Uncertainty (+) 522 5.83 6.13 2.15 2.55 24.1 17.2 2.05 2.55 26.1 2.28 2.95 14.6 20.1 2.15 1.98 3.01 2030 149 272 18.7 149 2.80 5.73 4.08
MDC 799 8.40 10.2 3.95 4.35 41.0 27.8 3.72 4.34 41.7 3.60 4.95 19.8 33.8 3.58 3.26 4.34 1890 231 4.19 28.8 231 4.02 8.22 7.01
10/1/2009 11:30 Qualifier U V] ul U U U U V] U Ul U U Ul U U U U U U U U U U U U
Result -146 2.04 0.00 -1.93 -0.682 4.96 5.50 0.473 0.997 0.00 -0.564 -1.13 0.00 8.42 -0.728 0.126 2.39 54.1 138 -1.04 -3.37 138 0.699 -2.95 -0.199
Uncertainty (+) 524 5.33 6.03 2.05 2.07 17.6 135 1.71 2.16 47.8 1.83 2.58 12.1 18.2 1.92 2.23 3.76 942 178 2.42 18.5 178 212 4.23 3.42
MDC 722 6.66 9.37 3.13 3.49 29.4 23.2 2.96 3.75 29.6 3.02 4.14 17.2 32.1 3.17 3.77 3.33 1520 178 3.94 25.9 178 3.75 6.71 5.72
12/16/2009 13:00 Qualifier V] ul ul U U U U U U U U U U U U Ul U U U U U U U
Result -172 0.00 0.00 0.443 -0.224 11.2 1.87 0.193 0.981 48.5 -0.677 0.207 124 2.6 0.270 0.303 0.0956 0.00 27.3 -0.0612 -8.49 27.3 0.188 1.48 0.127
Uncertainty (+) 211 3.18 4.51 0.897 1.18 16.3 5.83 0.866 1.73 19.8 0.884 1.12 7.70 8.36 0.855 0.936 1.76 5940 78.1 1.21 10.9 78.1 111 2.25 1.82
MDC 210 35 4.64 1.58 1.91 28.1 10.1 1.44 2.08 16.6 1.39 1.92 5.02 14.1 1.44 1.59 1.91 574 63.5 2.08 11.6 63.5 1.89 3.45 2.99
10/7/2010 15:00 Qualifier V] U U V] U V] V] V] U V] U U U U U U U U U U U V] V] U U
Result 950 18.6 13.9 5.54 -155 -289 106 0.197 4.68 -192 9.01 -10.8 8.69 -45.6 4.71 -4.94 22.90 -2050 -487 6.36 -7.89 -487 12.8 -13.4 -2.32
Uncertainty (+)[ 2720 57.2 32.4 13.9 19.3 555 104 11.9 20.2 155 14.4 16.5 66.8 127 13.2 13.9 25.60 4830 823 20.1 94.7 823 17.8 311 30.5
MDC 4720 66.4 55.3 23.9 30.5 890 180 19.8 34.2 232 25.5 26.8 101 206 229 21.8 40.1 7900 1220 33.9 134 1220 33.8 49.3 50.2
Furr 16-22B| 5/23/2011 12:45 Qualifier V] U ul U U U U U U U U U Ul U U U U Ul U U U U U U U
Result -53.1 4.68 0.00 0.137 -0.999 -2.06 1.06 -1.3 -2.06 16.8 0.273 0.391 0.00 1.21 -0.423 -1.48 -0.765 0.00 83.6 -0.467 6.55 83.6 0.526 -0.15 0.279
Uncertainty (+) 273 4.82 7.33 1.79 2.25 273 15.8 1.76 2.64 29.9 1.87 212 12.6 16.3 1.63 1.99 232 885 132 2.24 14.3 132 2.20 4.26 3.54
MDC 405 7.03 6.43 3.08 3.55 45.4 27.2 2.64 3.22 49.6 3.11 3.65 10.1 27.2 2.61 2.88 3.61 1050 169 3.77 21.0 169 3.83 6.40 6.15
Furr 16-22B| 11/29/2011 11:15 Qualifier U U V] U V] V] U U U U U U U U U U U NA U U U U V] U V]
Result -36.7 1.63 7.4 1.01 2.58 22.8 -20.8 0.5 -0.42 41.1 -0.663 | -0.472 10.7 17.3 -8.22 -0.694 -2.69 NA -29.9 -0.336 5.99 -29.9 -0.162 -5.33 0.921
Uncertainty (+)| 61.9 6.17 11.4 3.16 4.21 104 213 2.79 4.12 65.9 291 3.51 234 29.3 3.88 3.09 3.77 NA 69.1 4.48 18.9 69.1 3.7 7.03 6.32
MDC 109 10.4 15.6 6.22 7.71 196 36.5 5.42 7.69 55.0 5.41 6.40 29.7 56.9 5.60 5.89 6.32 NA 120 7.85 33.3 120 7.67 11.4 12.4
Furr 16-22B| 6/19/2012 13:30 Qualifier V] ul ul U U U U U U U U U U U U ] V] NA Ul U U Ul U U U
Result -126 0.00 0.00 -1.94 171 16.1 -145 -0.0112 -1.22 58.4 -0.523 0.964 13.6 0.434 -0.448 -1.42 0.509 NA 0.00 -0.0475 -13.8 0.00 -0.0542 -2.12 -1.03
Uncertainty (+) 211 9.15 9.35 2.20 2.50 28.9 23.0 2.22 2.86 45.2 2.19 2.75 9.96 21.0 213 1.90 3.02 NA 216 3.09 18.2 216 2.86 4.72 4.66
MDC 348 9.13 14.5 3.56 4.77 58.1 40.1 4.18 5.03 61.4 4.00 5.42 21.6 39.8 3.94 3.26 5.38 NA 180 5.55 29.9 180 5.69 8.67 8.52
Furr 16-22B| 12/19/2013 10:15 Qualifier U U U U U U U U U U U U U U U NA U U U U U U U
Result 595 4.59 248 0.339 -1.97 -2.77 -3.39 -2.17 -1.28 104 111 1.10 17.1 -22.8 -0.947 0.565 2.92 NA 62.9 2.95 3.14 62.9 -0.537 -7.27 -3.22
Uncertainty ()| 808 8.21 13.2 3.06 3.52 26.6 29.8 3.92 3.57 48.9 3.34 4.12 14.3 28.0 291 3.32 4.69 NA 257 3.80 26.0 257 3.22 8.28 6.24
MDC 1510 10.1 19.8 5.95 5.87 49.1 54.2 5.55 6.20 61.5 6.31 7.66 29.3 46.3 5.17 6.57 5.58 NA 357 7.61 40.8 357 6.32 10.6 10.6

Samples were all analyzed by GEL Laboratories, LLC in Charleston, SC

Four Rows:
1) Qualifier The laboratory data qualifers are designated by one or two letters to provide information about the reported results.
2) Result Results are the level of activity reported for the individual produced water sample.

3) Uncertainty (+) The margin of error, or range of activity, when added to the result.

4) MDC The laboratory minimum detectable concentration (MDC) for the analytical method.

If the result is less than the reporting limits the radionuclide is reported as ‘'not detected' (U).

Radionuclides Pb-212, Pb-214, Th-234, and U-238 are naturally occurring radionuclides that were reported as "Ul - Uncertain Identification" due to a low bias.

The qualifiers used in the laboratory reports are listed below:

U - Result is less than the sample specific Minimum Detectable Concentration (MDC) or Minimum Detectable Activity (MDA),
Method Detection Limit (MDL), Limits of Detection (LOD), total propogated uncertainty (TPU), or laboratory reporting limit (RL).
Ul - Gamma Spectroscopy Uncertain Identification

NS - Not Sampled (Furr 16-22B was shut-in on April 14, 2009 and was not sampled)

NA - Not Analyzed
N/A - Not Applicable

Note: Values shown in blue represent a detection. The gamma emitting radionuclides that were detected are naturally occurring

potassium-40 (*°K), lead-212 (***Pb), lead-214 (**

Pb), and bismuth-214 (“"Bi) in a few of the samples.
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AIISOTECH

ISOTECH LABORATORIES INC

ANALYSIS REPORT

Lab #: 400722 Job #: 23896 IS-68686

Sample Name/Number: Furr 16-22B

Company: Olsson Associates

Date Sampled: 12/19/2013

Container: Steel tank

Field/Site Name: Piceance Energy - Rulison Area Well Monitoring

Location: Furr Hagen Field

Formation/Depth:

Sampling Point:

Date Received: 12/20/2013 Date Reported: 1/29/2014

Component Chemical 813C 3D 14C conc. Tritium
mol. % %o %o pMC TU

Carbon Monoxide ------------ nd

Helium nd

Hydrogen nd

Argon nd

Oxygen 0.024

Nitrogen 0.14

Carbon Dioxide --------------- 3.25

Methane 89.00 -37.55 < 0.2 <10.0

Ethane 5.04

Ethylene nd

Propane 1.60

Propylene nd

Iso-butane -----------------—-—-- 0.339

N-butane 0.322

Iso-pentane ------------------- 0.113

N-pentane --------------------- 0.0674

Hexanes + --------------------- 0.105

Total BTU/cu.ft. dry @ 60deg F & 14.73psia, calculated: 1067
Specific gravity, calculated:  0.642

Remarks:

Tank ID - 68A

nd = not detected. na = not analyzed. Isotopic composition of hydrogen is relative to VSMOW. Isotopic
composition of carbon is relative to VPDB. Calculations for BTU and specific gravity per ASTM D3588.
Chemical compositions are normalized to 100%. Mol. % is approximately equal to vol. %.
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AIISOTECH

ISOTECH LABORATORIES INC

Lab Number:

Submitter Sample Name:

Submitter Sample ID:
Submitter Job #:
Company:
Field or Site:
Location:
Depth/Formation:
Container Type:
Sample Collected:
oD of water
8180 of water

Tritium content of water

313C of DIC

14C content of DIC
8'5N of nitrate
8'80 of nitrate
3%48S of sulfate

3180 of sulfate

Remarks:

ANALYSIS REPORT

Water Analysis

400718 Job Number: 23895

Furr 16-22B

Olsson Associates
Piceance Energy - Rulison Area Well Monitoring

Furr Hagen Field

1 Liter Plastic Bottle

12/19/2013 Results Reported: 1/09/2014

IS-68686
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Samples Submitted to A:Z'Sis Fequested by u
Rotn  Ano\ e ,_/M Lange afe
D Isotech Labora‘ories, Inc. ISOTECH

1308 Parkland Court

Champaign, IL. 61821-1826 Analyses & Services Requested
S
Y. . . 22 0& 0&
Sample Identification S
‘\b' @(‘ v.(\o 00
&
Sample Number Type or Description of Sample o°&1‘~®°i$°i$°& Comments
40032, AI5ce 0y & wothgoe

AL A A

1@!2&‘18*232050* »

Pelphrey § G137 Bt

722

Chain of Custody Record
. Signature Company Date Time

Relinquished by /o - /ﬁ/w,.,w Shipped via (1S 1/ 5/ 7% /o 34
Received by /{M \IQIN’ lOOO
Relinquished by v .
Received by
Relinquished by
‘'Received by

Upon receipt please sign this form and FAX a copy to (217) 398-3493.
The original should then be returned with the analytical results.
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January 10, 2014

Mr. James Hix

Olsson Associates

4690 Table Mountain Drive
Suite 200

Golden, Colorado 80403

Re: Laramie Energy Il - Rulison Furr 16-22B
Work Order: 339804

Dear Mr. Hix:

GEL Laboratories, LLC (GEL) appreciates the opportunity to provide the enclosed analytical results for the
sample(s) we received on December 20, 2013. This original data report has been prepared and reviewed in
accordance with GEL'’s standard operating procedures.

Our policy is to provide high quality, personalized analytical services to enable you to meet your analytical

needs on time every time. We trust that you will find everything in order and to your satisfaction. If you have
any questions, please do not hesitate to call me at (843) 556-8171, ext. 4453.

Sincerely,

Eatoed A, <t

Edith Kent
Project Manager

Purchase Order: 008-2362 100 100001
Enclosures
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Case Narrative
for
Olson Associates
SDG: 339804

January 10, 2014

Laboratory Identification:

GEL Laboratories LLC

2040 Savage Road

Charleston, South Carolina 29407
(843) 556-8171

Summary

Sample Receipt The sample arrived at GEL Laboratories LLC, Charleston, South Carolina on December 20,
2013 for analysis. The sample was delivered with proper chain of custody documentation and signatures. All
sample containers arrived without any visible signs of tampering or breakage. Shipping container temperature
was checked, documented, and within specifications. There are no additional comments concerning sample
receipt.

Sample Identification The laboratory received the following sample:

Laboratory ID  Client ID
339804001 FURR 16-22B

CaseNarrative

Sample analyses were conducted using methodology as outlined in GEL Laboratories, LLC (GEL)
Standard Operating Procedures. Any technical or administrative problems during analysis, data review, and
reduction are contained in the analytical case narratives in the enclosed data package.

Data Package

The enclosed data package contains the following sections: General Narrative, Chain of Custody and
Supporting Documentation, and data from the following fractions: Radiochemistry.

Eatoed A, <t

Edith Kent
Project Manager

GEL Laboratories L.c PO Box 30712 Charleston, SC 23417 2040 Savage Read Charleston, 5 29407 P 843.556.8171 F 843.766.1178 www.gel.com
Page 2 of 909



Chain of Custody and
Supporting
Documentation
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Data Review Qualifier Definitions

Qualifier Explanation

* A quality control analyte recovery is outside of specified acceptance criteria

** Analyte is a surrogate compound

< Resultis less than value reported

> Result is greater than value reported

N RPD of sample and duplicate evaluated using +/-RL. Concentrations are <5X the RL

A The TIC is a suspected aldol-condensation product

B Target analyte was detected in the associated blank

B Metals-Either presence of analyte detected in the associated blank, or
MDL/IDL < sample value < PQL

BD Results are either below the MDC or tracer recovery is low

C Analyte has been confirmed by GC/MS analysis

D Results are reported from a diluted aliquot of the sample

d 5-day BOD-The 2:1 depletion requirement was not met for this sample

E Organics-Concentration of the target analyte exceeds the instrument calibration range

E Metals-%difference of sample and SD is >10%. Sample concentration must meet flagging criteria

H Analytical holding time was exceeded

h Preparation or preservation holding time was exceeded

J Value is estimated

N Metals-The Matrix spike sample recovery is not within specified control limits

N Organics-Presumptive evidence based on mass spectral library search to make a tentative
identification of the analyte (TIC). Quantitation is based on nearest internal standard
response factor

N/A Spike recovery limits do not apply. Sample concentration exceeds spike concentration
by 4X or more

ND Analyte concentration is not detected above the reporting limit

Ul Gamma Spectroscopy-Uncertain identification

X  Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

Y QC Samples were not spiked with this compound

Z Paint Filter Test-Particulates passed through the filter, however no free liquids were observed.
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P Organics-The concentrations between the primary and confirmation columns/detectors is >40% difference.
For HPLC, the difference is >70%.

U  Analyte was analyzed for, but not detected above the MDL, MDA, or LOD.
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List of current GEL Certifications as of 10 January 2014

State Certification
Alaska UST-110
Arkansas 88-0651
CLIA 42D0904046
California NELAP 01151CA
Colorado SC00012
Connecticut PH-0169
Delaware SC000122013-10
DoD ELAP/1S0O17025 A2LA 2567.01
Florida NELAP E87156
Foreign Soils Permit P330-12-00283, P330-12-0028
Georgia SC00012
Georgia SDWA 967
Hawaii SC000122013-10
Idaho Chemistry SC00012
Idaho Radiochemistry SC00012
lllinois NELAP 200029
Indiana C-SC-01
Kansas NELAP E-10332
Kentucky 90129
Louisiana NELAP 03046 (A133904)
Louisiana SDWA LA130005
Maryland 270
Massachusetts M-SC012
Michigan 9976
Mississippi SC000122013-10
Nebraska NE-0S-26-13
Nevada SC000122014-1
New Hampshire NELAP 2054
New Jersey NELAP SC002
New Mexico SC00012
New York NELAP 11501
North Carolina 233
North Carolina SDWA 45709
Oklahoma 9904
Pennsylvania NELAP 68-00485
Plant Material Permit PDEP-12-00260
South Carolina Chemistry 10120001
South Carolina GVL 23611001
South Carolina Radiochemi 10120002
Tennessee TN 02934
Texas NELAP T104704235-13-8
Utah NELAP SC000122013-11
Vermont VT87156
Virginia NELAP 460202
Washington C780-12
Wisconsin 999887790
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Radiochemistry Case Narrative
Olson Associates (OLSS)
SDG 339804

Method/Analysis Information

Product: Gammaspec, Gamma, Liquid (Standard List)
Analytical Method: EPA 901.1
Analytical Batch Number: 1355780

SampleID  Client ID

339804001 FURR 16-22B

120300933 Method Blank (MB)

120300933 339804001(FURR 16-22B) Sample Duplicate (DUP)
120300934 Laboratory Control Sample (LCS)

The samples in this SDG were analyzed on an "as received" basis.

SOP Reference

Procedure for preparation, analysis and reporting of analytical data are controlled by GEL Laboratories LLC as
Standard Operating Procedure (SOP). The data discussed in this narrative has been analyzed in accordance with
GL-RAD-A-013 REV# 25.

Calibration Information:

Calibration Information
All initial and continuing calibration requirements have been met.

Standards Information
Standard solutions for these analysis are NIST traceable or verified with a NIST traceable standard and used
before the expiration dates.

Sample Geometry
All counting sources were prepared in the same geometry as the calibration standards.

Quality Control (QC) Information:

Blank Information
The blank volume is representative of the sample volume in this batch.

Designated QC
The following sample was used for QC: 339804001 (FURR 16-22B).

QC Information

All of the QC samples meet the required acceptance limits with the following exceptions: Refer to Data
Exception Report (DER).
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Technical Information:

Holding Time
All sample procedures for this sample set were performed within the required holding time.

Sample Re-prep/Re-analysis
None of the samples in this sample set required reprep or reanalysis.

Miscellaneousinformation:

Data Exception (DER) Documentation

Data exception reports are generated to document any procedural anomalies that may deviate from referenced
SOP or contractual documents. The following DER was generated for this SDG: DER 1258514 was generated
due to Failed RPD for DUP. Sample 339804001 and duplicate 1203009339 did not meet the relative percent
difference (0-20%) or relative error ratio (0-3) requirement for Bi-214. Precision requirements were not met due
to the escape of radon gas. Reporting results.

Additional Comments
Additional comments were not required for this sample set.

Qualifier Information

Qualifier Reason Analyte Sample Client Sample
Data rejected due to no . FURR
Ul valid peak. Potassium-40 1203009339, 4 »-B(339804001DUP)

Method/Analysis Information

Product: GFPC, Gross A/B, liquid
Analytical Method: EPA 900.0/SW846 9310
Analytical Batch Number: 1355958

Sample ID  Client ID

339804001 FURR 16-22B

120300978 Method Blank (MB)

120300978 339628001(32577-01) Sample Duplicate (DUP)
120300978 339628001(32577-01) Matrix Spike (MS)
120300978 339628001(32577-01) Matrix Spike Duplicate (MSD)
120300978 Laboratory Control Sample (LCS)

The samples in this SDG were analyzed on an "as received" basis.

SOP Reference
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Procedure for preparation, analysis and reporting of analytical data are controlled by GEL Laboratories LLC as
Standard Operating Procedure (SOP). The data discussed in this narrative has been analyzed in accordance with
GL-RAD-A-001 REV# 16.

Calibration Information:

Calibration Information
All initial and continuing calibration requirements have been met.

Standards Information
Standard solutions for these analysis are NIST traceable or verified with a NIST traceable standard and used
before the expiration dates.

Sample Geometry
All counting sources were prepared in the same geometry as the calibration standards.

Quality Control (QC) Information:

Blank Information
The blank volume is representative of the sample volume in this batch.

Designated QC
The following sample was used for QC: 339628001 (32577-01).

QC Information

All of the QC samples meet the required acceptance limits with the following exceptions: The matrix spike and
matrix spike duplicate 1203009782 (32577-01) and 1203009783 (32577-01) do not meet the alpha relative
percent difference requirement; however they do meet the recovery requirement.

Technical Information:

Holding Time
All sample procedures for this sample set were performed within the required holding time.

Sample Re-prep/Re-analysis
None of the samples in this sample set required reprep or reanalysis.

Chemical Recoveries
All chemical recoveries meet the required acceptance limits for this sample set.

Gross Alpha/Beta Preparation Information

High hygroscopic salt content in evaporated samples can cause the sample mass to fluctuate due to moisture
absorption. To minimize this interference, the salts are converted to oxides by heating the sample under a flame
until a dull red color is obtained. The conversion to oxides stabilizes the sample weight and ensures that proper
alpha/beta efficiencies are assigned for each sample. Volatile radioisotopes of carbon, hydrogen, technetium,
polonium and cesium may be lost during sample heating.

Miscellaneousinformation:

Data Exception (DER) Documentation
Data exception reports are generated to document any procedural anomalies that may deviate from referenced
SOP or contractual documents. A data exception report (DER) was not generated for this SDG.

Additional Comments

The matrix spike and matrix spike duplicate, 1203009782 (32577-01) and 1203009783 (32577-01), aliquots
were reduced to conserve sample volume. Samples 1203009781 (32577-01) and 339804001 (FURR 16-22B) did
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not meet the alpha required detection limit due to low sample volume. No more volume could be used due to not
exceeding the maximum net weight limit of the calibration curve. The samples counted for 500 minutes. Sample
339804001 (FURR 16-22B) did not meet the beta required detection limit due to low sample volume. No more
volume could be used due to not exceeding the maximum net weight limit of the calibration curve. The sample
counted for 500 minutes.

Qualifier Information

Manual qualifiers were not required.

Method/Analysis Information

Product: GFPC, Sr90, liquid
Analytical Method: EPA 905.0 Modified
Analytical Batch Number: 1356857

Sample ID  Client ID

339804001 FURR 16-22B

120301196 Method Blank (MB)

120301197 339804001(FURR 16-22B) Sample Duplicate (DUP)
120301197 339804001(FURR 16-22B) Matrix Spike (MS)
120301197 Laboratory Control Sample (LCS)

The samples in this SDG were analyzed on an "as received" basis.

SOP Reference

Procedure for preparation, analysis and reporting of analytical data are controlled by GEL Laboratories LLC as
Standard Operating Procedure (SOP). The data discussed in this narrative has been analyzed in accordance with
GL-RAD-A-004 REV# 17.

Calibration Information:

Calibration Information
All initial and continuing calibration requirements have been met.

Standards Information
Standard solutions for these analysis are NIST traceable or verified with a NIST traceable standard and used
before the expiration dates.

Sample Geometry
All counting sources were prepared in the same geometry as the calibration standards.

Quality Control (QC) Information:

Blank Information
The blank volume is representative of the sample volume in this batch.

Designated QC
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The following sample was used for QC: 339804001 (FURR 16-22B).

QC Information
All of the QC samples met the required acceptance limits.

Technical Information:

Holding Time
All sample procedures for this sample set were performed within the required holding time.

Sample Re-prep/Re-analysis
Sample 1203011970 (FURR 16-22B) was recounted due to high MDC. The recount is reported. Sample
339804001 (FURR 16-22B) was recounted due to a suspected false positive. The recount is reported.

Chemical Recoveries
All chemical recoveries meet the required acceptance limits for this sample set.

Miscellaneouslnformation:

Data Exception (DER) Documentation
Data exception reports are generated to document any procedural anomalies that may deviate from referenced
SOP or contractual documents. A data exception report (DER) was not generated for this SDG.

Additional Comments
The matrix spike, 1203011971 (FURR 16-22B), aliquot was reduced to conserve sample volume.

Qualifier_Information

Manual qualifiers were not required.

Method/Analysis Information

Product: Liquid Scint Tc99, Liquid
Analytical Method: DOE EML HASL-300, Tc-02-RC Modified
Analytical Batch Number: 1356537

Sample ID  Client ID

339804001 FURR 16-22B

120301110 Method Blank (MB)

120301110 339804001(FURR 16-22B) Sample Duplicate (DUP)
120301110 339804001(FURR 16-22B) Matrix Spike (MS)
120301110 Laboratory Control Sample (LCS)

The samples in this SDG were analyzed on an "as received" basis.
SOP Reference

Procedure for preparation, analysis and reporting of analytical data are controlled by GEL Laboratories LLC as
Standard Operating Procedure (SOP). The data discussed in this narrative has been analyzed in accordance with
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GL-RAD-A-059 REV# 2.

Calibration Information:

Calibration Information
All initial and continuing calibration requirements have been met.

Standards Information
Standard solutions for these analysis are NIST traceable or verified with a NIST traceable standard and used
before the expiration dates.

Sample Geometry
All counting sources were prepared in the same geometry as the calibration standards.

Quality Control (QC) Information:

Blank Information
The blank volume is representative of the sample volume in this batch.

Designated QC
The following sample was used for QC: 339804001 (FURR 16-22B).

QC Information
All of the QC samples met the required acceptance limits.

Technical Information:

Holding Time
All sample procedures for this sample set were performed within the required holding time.

Sample Re-prep/Re-analysis
None of the samples in this sample set required reprep or reanalysis.

Miscellaneousinformation:

Data Exception (DER) Documentation
Data exception reports are generated to document any procedural anomalies that may deviate from referenced
SOP or contractual documents. A data exception report (DER) was not generated for this SDG.

Additional Comments
The matrix spike, 1203011107 (FURR 16-22B), aliquot was reduced to conserve sample volume.

Qualifier Information

Manual qualifiers were not required.

Method/Analysis Information

Product: LSC, Tritium Dist, Liquid
Analytical Method: EPA 906.0 Modified
Analytical Batch Number: 1357134
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Sample ID  Client ID

339804001 FURR 16-22B

120301272 Method Blank (MB)

120301272 339804001(FURR 16-22B) Sample Duplicate (DUP)
120301272 339804001(FURR 16-22B) Matrix Spike (MS)
120301273 Laboratory Control Sample (LCS)

The samples in this SDG were analyzed on an "as received" basis.

SOP Reference

Procedure for preparation, analysis and reporting of analytical data are controlled by GEL Laboratories LLC as
Standard Operating Procedure (SOP). The data discussed in this narrative has been analyzed in accordance with
GL-RAD-A-002 REV# 21.

Calibration Information:

Calibration Information
All initial and continuing calibration requirements have been met.

Standards Information
Standard solutions for these analysis are NIST traceable or verified with a NIST traceable standard and used
before the expiration dates.

Sample Geometry
All counting sources were prepared in the same geometry as the calibration standards.

Quality Control (QC) Information:

Blank Information
The blank volume is representative of the sample volume in this batch.

Designated QC
The following sample was used for QC: 339804001 (FURR 16-22B).

QC Information
All of the QC samples met the required acceptance limits.

Technical Information:

Holding Time
All sample procedures for this sample set were performed within the required holding time.

Sample Re-prep/Re-analysis
None of the samples in this sample set required reprep or reanalysis.

Miscellaneouslnformation:

Data Exception (DER) Documentation

Data exception reports are generated to document any procedural anomalies that may deviate from referenced
SOP or contractual documents. A data exception report (DER) was not generated for this SDG.

Additional Comments
Additional comments were not required for this sample set.
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Qualifier Information

Manual qualifiers were not required.

Certification Statement

Where the analytical method has been performed under NELAP certification, the analysis has met all of the
requirements of the NELAC standard unless otherwise noted in the analytical case narrative.
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Qualifier Definition Report
for

OL SS001 Olson Associates
Client SDG: 339804 GEL Work Order: 339804

The Qualifiersin thisreport are defined asfollows:

* A quality control analyte recovery is outside of specified acceptance criteria
**  AnayteisaTracer compound

U Anaytewas analyzed for, but not detected above the MDL, MDA, or LOD.
Ul Gamma Spectroscopy--Uncertain identification

Review/Validation

GEL requires all analytical datato be verified by a qualified datareviewer. In addition, all CLP-like deliverables
receive athird level review of the fractional data package.

The following data validator verified the information presented in this data report:
Signature: @’L oo v Ml U— Name: Heather McCarty

Date: 10 JAN 2014 Title:  Analyst Il
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GEL Laboratories LLC DER Report No.: 1258514
Form GEL-DER Revision No.: 2
DATA EXCEPTION REPORT

Mo.Day Yr. Division: Quality Criteria: Type:

09-JAN-14 Radiochemistry Specifications Process

Instrument Type: Test / Method: Matrix Type: Client Code:

GAMMA SPECTROMETER EPA 901.1 Liquid OLSS001

Batch ID: Sample Numbers:

1355780 339804001, 120300339

Application Issues:
Failed RPD for DUP

Potentially affected work order(s)(SDG): 339804

Specification and Requirements
Exception Description:

DER Disposition:

Bi-214.

Sample 339804001 and duplicate 1203009339 did not meet the relative
percent difference (0-20%) or relative error ratio (0-3) requirement for

Precision requirements were not met due to the escape of radon gas.

Reporting results.

Originator's Name:
Bryan Williams 09-JAN-14
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company : Olsson Associates
Address: 4690 Table Mountain Drive
Suite 200
Golden, Colorado 80403 Report Date: January 10, 2014
Contact: Mr. James Hix
Project: Laramie Energy 11 - Rulison Furr 16-22B
Client SampleID: FURR 16-22B Project: OLSS00111
SampleID: 339804001 ClientID: OLSS001
Matrix: Water
Collect Date: 19-DEC-13
Receive Date: 20-DEC-13
Collector: Client
Parameter Qualifier Result  Uncertainty MDC TPU RL Units DF Analyst Date Time Batch Mtd.

Rad Gamma Spec Analysis
Gammaspec, Gamma, Liquid (Standard List) "As Received"

Actinium-228 U 171 +/-14.3 29.3 +/-16.3 pCi/L MJH1 12/24/13 1413 1355780 1
Americium-241 U 30.1 +/-24.3 46.3 +/-27.9 pCi/L
Antimony-124 U -0.73 +/-8.53 15.2 +/-8.54 pCi/L
Antimony-125 U 2.32 +/-8.47 16.2 +/-8.54 pCi/L
Barium-133 U -4.45 +/-4.89 6.54 +/-5.30 pCi/L
Barium-140 U -1.94 +/-4.29 7.71 +/-4.39 pCi/L
Beryllium-7 U -13.6 +/-26.9 475 +-27.7 pCi/L
Bismuth-212 U 351 +/-79.4 97.6 +/-81.0 pCi/L
Bismuth-214 38.5 +/-11.7 10.6 +/-12.2 pCi/L
Cerium-139 U -1.32 +/-3.07 5.38 +/-3.14 pCi/L
Cerium-141 U -3.72 +/-5.67 9.85 +/-5.92 pCi/L
Cerium-144 U -7.59 +/-20.2 36.0 +/-20.5 pCi/L
Cesium-134 U -0.726 +/-3.30 6.19 +/-3.31 pCi/L
Cesium-136 U 1.70 +/-4.79 9.82 +/-4.86 pCi/L
Cesium-137 U 3.26 +/-3.10 6.53 +/-3.44 10.0 pCi/lL
Chromium-51 U 1.28 +/-31.1 55.1 +/-31.1 pCi/L
Cobalt-56 U -1.13 +/-2.84 5.20 +/-2.89 pCi/L
Cobalt-57 U -0.131 +-2.79 5.08 +-2.79 pCi/L
Cobalt-58 U -0.671 +/-2.62 4.24 +/-2.64 pCi/L
Cobalt-60 U -3.2 +/-3.30 5.00 +/-3.61 pCi/L
Europium-152 U -35 +/-11.2 16.6 +/-11.4 pCi/L
Europium-154 U 142 +/-9.41 18.6 +/-9.43 pCi/L
Europium-155 U -3.08 +/-12.6 211 +/-12.6 pCi/L
Iridium-192 U 1.69 +/-3.30 6.11 +/-3.39 pCi/L
Iron-59 U 1.78 +/-6.62 131 +/-6.67 pCi/L
Lead-210 U 595 +/-808 1510 +/-854 pCi/L
Lead-212 U 459 +/-8.21 10.1 +/-8.22 pCi/L
Lead-214 24.8 +/-13.2 19.8 +/-13.4 pCi/L
Manganese-54 U 0.339 +/-3.06 5.95 +/-3.07 pCi/L
Mercury-203 U -1.97 +/-3.52 5.87 +/-3.64 pCi/L
Neodymium-147 U -2.77 +/-26.6 49.1 +/-26.7 pCi/L
Neptunium-239 U -3.39 +/-29.8 54.2 +/-29.9 pCi/L
Niobium-94 U -2.17 +/-3.92 5.55 +/-4.04 pCi/L
Niobium-95 U -1.28 +/-3.57 6.20 +/-3.62 pCi/L
Potassium-40 104 +/-48.9 61.5 +/-49.8 pCi/L
Promethium-144 U 111 +/-3.34 6.31 +/-3.38 pCi/L
Promethium-146 U 1.10 +/-4.12 7.66 +/-4.15 pCi/L
Radium-228 U 171 +/-14.3 29.3 +/-16.3 pCi/L
Ruthenium-106 U -22.8 +/-28.0 46.3 +/-29.9 pCi/L
Silver-110m U -0.947 +/-2.91 517 +/-2.94 pCi/L
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company : Olsson Associates
Address: 4690 Table Mountain Drive
Suite 200
Golden, Colorado 80403 Report Date: January 10, 2014
Contact: Mr. James Hix
Project: Laramie Energy 11 - Rulison Furr 16-22B
Client Sample ID: FURR 16-22B Project: OLSS00111
Sample ID: 339804001 ClientID: OLSS001
Par ameter Qualifier Result  Uncertainty MDC TPU RL Units DF Analyst Date Time Batch Mtd.

Rad Gamma Spec Analysis
Gammaspec, Gamma, Liquid (Standard List) "As Received"

Sodium-22 U 0.565 +/-3.32 6.57 +/-3.33 pCi/L
Thallium-208 U 2.92 +/-4.69 558 +/-4.69 pCi/L
Thorium-234 u 62.9 +-257 357 +-257 pCi/L
Tin-113 u 2.95 +/-3.80 7.61 +-4.03 pCi/L
Uranium-235 U 314 +/-26.0 40.8 +/-26.0 pCi/L
Uranium-238 u 62.9 +-257 357 +-257 pCi/L
Y ttrium-88 u -0.537 +-3.22 6.32 +-3.23 pCi/L
Zinc-65 U -7.27 +/-8.28 10.6 +/-8.95 pCi/L
Zirconium-95 U -3.22 +/-6.24 10.6 +/-6.41 pCi/L
Rad Gas Flow Proportional Counting
GFPC, Gross A/B, liquid " As Received”
Alpha u -715 +-64.9 127 +/-64.9 500 pCi/lL JAOC 01/03/14 1458 1355958 2
Beta u 56.8 +-35.4 57.4 +-36.7 500 pCi/lL
GFPC, $90, liquid "As Received"
Strontium-90 U 0.202 +/-0.371 0.634 +/-0.373 200 pCi/L EXK2 01/08/14 1624 1356857 3
Rad Liquid Scintillation Analysis
LSC, Tritium Digt, Liquid "As Recelived"
Tritium u 259 +-314 531 +/-318 700 pCilL BYSL 01/06/14 1518 1357134 4
Liquid Scint Tc99, Liquid "As Received"
Technetium-99 u 16.0 +-24.7 419 +/-24.8 50.0 pCilL MYM1 01/07/14 0818 1356537 5
Thefollowing Analytical M ethods wer e perfor med
Method Description
1 EPA 901.1
2 EPA 900.0/SW846 9310
3 EPA 905.0 Modified
4 EPA 906.0 Modified
5 DOE EML HASL-300, Tc-02-RC Modified
Surrogate/Tracer Recovery Test Batch ID Recovery% Acceptable Limits
Strontium Carrier GFPC, Sr90, liquid "As Received" 1356857 93.9 (25%-125%)
Technetium-99m Tracer Liquid Scint Tc99, Liquid "As Received" 1356537 721 (15%-125%)
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company : Olsson Associates
Address: 4690 Table Mountain Drive
Suite 200
Golden, Colorado 80403 Report Date: January 10, 2014
Contact: Mr. James Hix
Project: Laramie Energy 11 - Rulison Furr 16-22B
Client Sample ID: FURR 16-22B Project: OLSS00111
SampleID: 339804001 ClientID: OLSS001
Par ameter Qualifier Result  Uncertainty MDC TPU RL Units DF Analyst Date Time Batch Mtd.
Surrogate/Tracer Recovery Test Batch ID Recovery% Acceptable Limits
Notes:

TPU and Counting Uncertainty are calculated at the 95% confidence level (1.96-sigma).
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

. . QC Summary Report Date: January 10, 2014
Client : Olsson Associates . ' Page 1of 13
4690 Table Mountain Drive
Suite 200
Golden, Colorado
Contact: Mr. James Hix
Workorder: 339804
Parmname NOM Sample Qual QC Units RPD% REC% Range Anist Date Time
Rad Gamma Spec
Batch 1355780
QC1203009339 339804001 DUP
Actinium-228 U 17.1 U 19.8 pCi/L 0 N/A MJH1  12/26/1310:34
Uncert: +/-14.3 +/-13.3
TPU: +/-16.3 +/-16.2
Americium-241 U 30.1 U -3.15 pCi/L 0 N/A
Uncert: +/-24.3 +/-11.3
TPU: +/-27.9 +/-11.3
Antimony-124 U -0.73 -0.00711 pCi/L N/A
Uncert: +/-8.53 +/-6.81
TPU: +/-8.54 +/-6.81
Antimony-125 U 2.32 -1.46 pCi/L N/A
Uncert: +/-8.47 +/-8.39
TPU: +/-8.54 +/-8.41
Barium-133 U -4.45 -2.14 pCi/L N/A
Uncert: +/-4.89 +/-4.42
TPU: +/-5.30 +/-4.53
Barium-140 U -1.94 0.996 pCi/L N/A
Uncert: +/-4.29 +/-4.32
TPU: +/-4.39 +/-4.34
Beryllium-7 U -13.6 6.27 pCi/L N/A
Uncert: +/-26.9 +/-22.7
TPU: +/-27.7 +/-22.9
Bismuth-212 U 351 -18.7 pCi/L N/A
Uncert: +/-79.4 +/-40.2
TPU: +/-81.0 +/-41.1
Bismuth-214 385 9.78 pCi/L 116* (0% - 100%)
Uncert: +/-11.7 +/-9.67
TPU: +/-12.2 +/-9.70
Cerium-139 U -1.32 -0.805 pCi/L N/A
Uncert: +/-3.07 +/-2.66
TPU: +/-3.14 +/-2.69
Cerium-141 U -3.72 -0.738 pCi/L N/A
Uncert: +/-5.67 +/-5.64
TPU: +/-5.92 +/-5.65
Cerium-144 U -7.59 131 pCi/L N/A
Uncert: +/-20.2 +/-18.8
TPU: +/-20.5 +/-18.9
Cesium-134 U -0.726 0.157 pCi/L N/A
Uncert: +/-3.30 +/-3.01
TPU: +/-3.31 +/-3.01
Cesium-136 U 1.70 0.913 pCi/L N/A
Uncert: +/-4.79 +/-5.24
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

QC Summary
Workorder: 339804 Page 2 of 13
Parmname NOM Sample Qual QC Units RPD% REC% Range Anist Date Time
Rad Gamma Spec
Batch 1355780
TPU: +/-4.86 +/-5.26
Cesium-137 U 3.26 -1.2 pCi/L 0 N/A
Uncert: +/-3.10 +/-3.46
TPU: +/-3.44 +/-3.50
Chromium-51 U 1.28 -8.76 pCi/L 0 N/A
Uncert: +/-31.1 +/-26.5
TPU: +/-31.1 +/-26.9
Cobalt-56 U -1.13 -0.778 pCi/L 0 N/A
Uncert: +/-2.84 +/-3.04
TPU: +/-2.89 +/-3.06
Cobalt-57 U -0.131 -0.285 pCi/L 0 N/A
Uncert: +/-2.79 +/-2.56
TPU: +/-2.79 +/-2.56
Cobalt-58 U -0.671 -2.56 pCi/L 0 N/A
Uncert: +/-2.62 +/-2.98
TPU: +/-2.64 +/-3.21
Cobalt-60 U -3.2 1.85 pCi/L 0 N/A
Uncert: +/-3.30 +/-2.75
TPU: +/-3.61 +/-2.88
Europium-152 U -35 0.529 pCi/L 0 N/A
Uncert: +/-11.2 +/-9.45
TPU: +/-11.4 +/-9.46
Europium-154 U 1.42 -1.11 pCi/L 0 N/A
Uncert: +/-9.41 +/-6.10
TPU: +/-9.43 +/-6.12
Europium-155 U -3.08 -3.08 pCi/L 0 N/A
Uncert: +/-12.6 +/-11.5
TPU: +/-12.6 +/-11.6
Iridium-192 U 1.69 -1.06 pCi/L 0 N/A
Uncert: +/-3.30 +/-2.96
TPU: +/-3.39 +/-3.00
Iron-59 U 1.78 351 pCi/L 0 N/A
Uncert: +/-6.62 +/-5.54
TPU: +/-6.67 +/-5.78
Lead-210 U 595 288 pCi/L 0 N/A
Uncert: +/-808 +/-339
TPU: +/-854 +/-340
Lead-212 U 4,59 6.17 pCi/L 0 N/A
Uncert: +/-8.21 +/-8.62
TPU: +/-8.22 +/-9.07
Lead-214 24.8 14.0 pCi/L 47.2 (0% - 100%)
Uncert: +/-13.2 +/-9.72
TPU: +/-13.4 +/-11.7
Manganese-54 U 0.339 -0.368 pCi/L 0 N/A
Uncert: +/-3.06 +/-2.13
TPU: +/-3.07 +/-2.14
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

QC Summary
Workorder: 339804 Page 3of 13
Parmname NOM Sample Qual QC Units RPD% REC% Range Anist Date Time
Rad Gamma Spec
Batch 1355780
Mercury-203 U -1.97 U -0.70 pCi/L 0 N/A
Uncert: +/-3.52 +/-3.08
TPU: +/-3.64 +/-3.10
Neodymium-147 U -2.77 U 13.3 pCi/L 0 N/A
Uncert: +/-26.6 +/-27.5
TPU: +/-26.7 +/-28.1
Neptunium-239 U -3.39 U -26 pCi/L 0 N/A
Uncert: +/-29.8 +/-25.8
TPU: +/-29.9 +/-28.4
Niobium-94 U -2.17 U 1.72 pCi/L 0 N/A
Uncert: +/-3.92 +/-2.85
TPU: +/-4.04 +/-2.95
Niobium-95 U -1.28 U -0.568 pCi/L 0 N/A
Uncert: +/-3.57 +/-3.02
TPU: +/-3.62 +/-3.03
Potassium-40 104 Ul 0.00 pCi/L 924 (0% - 100%)
Uncert: +/-48.9 +/-34.0
TPU: +/-49.8 +/-34.2
Promethium-144 U 111 U -2.69 pCi/L 0 N/A
Uncert: +/-3.34 +/-2.67
TPU: +/-3.38 +/-2.94
Promethium-146 U 1.10 U 252 pCi/L 0 N/A
Uncert: +/-4.12 +/-3.82
TPU: +/-4.15 +/-4.00
Radium-228 U 17.1 U 19.8 pCi/L 0 N/A
Uncert: +/-14.3 +/-13.3
TPU: +/-16.3 +/-16.2
Ruthenium-106 U -22.8 U -9.6 pCi/L 0 N/A
Uncert: +/-28.0 +/-26.2
TPU: +/-29.9 +/-26.6
Silver-110m U -0.947 U 131 pCi/L 0 N/A
Uncert: +/-2.91 +/-2.78
TPU: +/-2.94 +/-2.85
Sodium-22 U 0.565 U -0.391 pCi/L 0 N/A
Uncert: +/-3.32 +/-2.14
TPU: +/-3.33 +/-2.15
Thallium-208 U 2.92 U 253 pCi/L 0 N/A
Uncert: +/-4.69 +/-4.89
TPU: +/-4.69 +/-4.89
Thorium-234 U 62.9 U -92.4 pCi/L 0 N/A
Uncert: +/-257 +/-114
TPU: +/-257 +/-124
Tin-113 U 2.95 U 6.13 pCi/L 0 N/A
Uncert: +/-3.80 +/-4.44
TPU: +/-4.03 +/-4.46
Uranium-235 U 314 U 257 pCi/L 0 N/A
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

QC Summary
Workorder: 339804 Page 4 of 13
Parmname NOM Sample Qual QC Units REC% Range Anist Date Time
Rad Gamma Spec
Batch 1355780
Uncert: +/-22.7
TPU: +/-22.7
Uranium-238 U -92.4 pCi/L N/A
Uncert: +/-114
TPU: +/-124
Y ttrium-88 U -1.39 pCi/L N/A
Uncert: +/-3.11
TPU: +/-3.17
Zinc-65 U -3.07 pCi/L N/A
Uncert: +/-13.3
TPU: +/-13.4
Zirconium-95 U 211 pCi/L N/A
Uncert: +/-4.25
TPU: +/-4.36
QC1203009340 LCS
Actinium-228 376 pCi/L MJH1  12/24/1314:14
Uncert: +/-420
TPU: +/-455
Americium-241 34500 38800 pCi/L 112 (75%-125%)
Uncert: +/-1270
TPU: +/-3330
Antimony-124 -31.2 pCi/L
Uncert: +/-73.0
TPU: +/-74.4
Antimony-125 -18.1 pCi/L
Uncert: +/-240
TPU: +/-240
Barium-133 -107 pCi/L
Uncert: +/-104
TPU: +/-115
Barium-140 11.7 pCi/L
Uncert: +/-46.2
TPU: +/-46.5
Beryllium-7 328 pCi/L
Uncert: +/-725
TPU: +/-740
Bismuth-212 383 pCi/L
Uncert: +/-1220
TPU: +/-1230
Bismuth-214 165 pCi/L
Uncert: +/-170
TPU: +/-186
Cerium-139 774 pCi/L
Uncert: +/-107
TPU: +/-195
Cerium-141 -40.8 pCi/L

Page 30 of 909



GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

QC Summary
Workorder: 339804 Page 5of 13
Parmname NOM Sample Qual QC Units RPD% REC% Range Anist Date Time
Rad Gamma Spec
Batch 1355780
Uncert: +/-116
TPU: +/-117
Cerium-144 U -197 pCi/L
Uncert: +/-562
TPU: +/-569
Cesium-134 U 36.8 pCi/L
Uncert: +/-101
TPU: +/-103
Cesium-136 U -8.73 pCi/L
Uncert: +/-146
TPU: +/-146
Cesium-137 14200 14400 pCi/L 101 (75%-125%)
Uncert: +/-343
TPU: +/-1200
Chromium-51 U -366 pCi/L
Uncert: +/-642
TPU: +/-664
Cobalt-56 U -54.6 pCi/L
Uncert: +/-95.9
TPU: +/-99.2
Cobalt-57 2480 pCi/L
Uncert: +/-125
TPU: +/-275
Cobalt-58 U -20.1 pCi/L
Uncert: +/-92.3
TPU: +/-92.8
Cobalt-60 18800 19000 pCi/L 101 (75%-125%)
Uncert: +/-418
TPU: +/-1590
Europium-152 U -72 pCi/L
Uncert: +/-239
TPU: +/-241
Europium-154 U -49.2 pCi/L
Uncert: +/-145
TPU: +/-147
Europium-155 U 22.8 pCi/L
Uncert: +/-288
TPU: +/-289
Iridium-192 U 3.28 pCi/L
Uncert: +/-74.6
TPU: +/-74.6
Iron-59 U -51.8 pCi/L
Uncert: +/-206
TPU: +/-207
Lead-210 4.59E+05 pCi/L
Uncert: +/-27600
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

QC Summary
Workorder: 339804 Page 6 of 13
Parmname NOM Sample Qual QC Units RPD% REC% Range Anist Date Time
Rad Gamma Spec
Batch 1355780
+/-49800
Lead-212 U -7.52 pCi/L
Uncert: +/-140
TPU: +/-140
Lead-214 U 845 pCi/L
Uncert: +/-174
TPU: +/-179
Manganese-54 U -46.5 pCi/L
Uncert: +/-93.0
TPU: +/-95.4
Mercury-203 U -17 pCi/L
Uncert: +/-76.1
TPU: +/-76.5
Neodymium-147 U -318 pCi/L
Uncert: +/-608
TPU: +/-625
Neptunium-239 ] 784 pCi/L
Uncert: +/-799
TPU: +/-877
Niobium-94 U 57.6 pCi/L
Uncert: +/-72.8
TPU: +/-77.5
Niobium-95 ] -57.1 pCi/L
Uncert: +/-86.4
TPU: +/-90.3
Potassium-40 U 24.9 pCi/L
Uncert: +/-338
TPU: +/-338
Promethium-144 ] -65.3 pCi/L
Uncert: +/-73.4
TPU: +/-79.3
Promethium-146 U 89.0 pCi/L
Uncert: +/-116
TPU: +/-123
Radium-228 U 376 pCi/L
Uncert: +/-420
TPU: +/-455
Ruthenium-106 U 39.0 pCi/L
Uncert: +/-714
TPU: +/-715
Silver-110m U 126 pCi/L
Uncert: +/-98.4
TPU: +/-114
Sodium-22 U -11.6 pCi/L
Uncert: +/-50.8
TPU: +/-51.0
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

QC Summary
Workorder: 339804 Page 7 of 13
Parmname NOM Sample Qual QC Units Range Anist Date Time
Rad Gamma Spec
Batch 1355780
Thallium-208 U 48.3 pCi/L
Uncert: +/-81.4
TPU: +/-84.3
Thorium-234 U -5730 pCi/L
Uncert: +/-4500
TPU: +/-5350
Tin-113 669 pCi/L
Uncert: +/-176
TPU: +/-184
Uranium-235 U 318 pCi/L
Uncert: +/-491
TPU: +/-512
Uranium-238 U -5730 pCi/L
Uncert: +/-4500
TPU: +/-5350
Y ttrium-88 850 pCi/L
Uncert: +/-101
TPU: +/-122
Zinc-65 8010 pCi/L
Uncert: +/-549
TPU: +/-1210
Zirconium-95 U 0.486 pCi/L
Uncert: +/-151
TPU: +/-151
QC1203009338 MB
Actinium-228 U -6.75 pCi/L MJH1  12/24/1314:14
Uncert: +/-11.5
TPU: +/-12.0
Americium-241 U 121 pCi/L
Uncert: +/-16.5
TPU: +/-16.6
Antimony-124 U -0.857 pCi/L
Uncert: +/-5.81
TPU: +/-5.82
Antimony-125 U -3.18 pCi/L
Uncert: +/-6.33
TPU: +/-6.49
Barium-133 U -0.968 pCi/L
Uncert: +/-2.78
TPU: +/-2.81
Barium-140 U 394 pCi/L
Uncert: +/-3.07
TPU: +/-3.56
Beryllium-7 U 12.1 pCi/L
Uncert: +/-15.4
TPU: +/-16.4
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

QC Summary
Workorder: 339804 Page 8of 13
Parmname NOM Sample Qual QC Units RPD% REC% Range Anist Date Time
Rad Gamma Spec
Batch 1355780
Bismuth-212 ] 16.9 pCi/L
Uncert: +/-33.1
TPU: +/-34.0
Bismuth-214 U 5.23 pCi/L
Uncert: +/-10.5
TPU: +/-10.7
Cerium-139 U 0.110 pCi/L
Uncert: +/-1.93
TPU: +/-1.93
Cerium-141 U -0.584 pCi/L
Uncert: +/-4.11
TPU: +/-4.12
Cerium-144 U 241 pCi/L
Uncert: +/-12.7
TPU: +/-12.8
Cesium-134 U 0.258 pCi/L
Uncert: +/-2.76
TPU: +/-2.76
Cesium-136 U -0.714 pCi/L
Uncert: +/-3.33
TPU: +/-3.34
Cesium-137 U -15 pCi/L
Uncert: +/-2.32
TPU: +/-2.42
Chromium-51 U -1.68 pCi/L
Uncert: +/-16.9
TPU: +/-16.9
Cobalt-56 U 0.905 pCi/L
Uncert: +/-2.41
TPU: +/-2.44
Cobalt-57 U 0.155 pCi/L
Uncert: +/-1.80
TPU: +/-1.80
Cobalt-58 U -0.421 pCi/L
Uncert: +/-2.23
TPU: +/-2.23
Cobalt-60 U -0.875 pCi/L
Uncert: +/-2.65
TPU: +/-2.68
Europium-152 U 0.463 pCi/L
Uncert: +/-6.16
TPU: +/-6.17
Europium-154 U -2.07 pCi/L
Uncert: +/-5.05
TPU: +/-5.14
Europium-155 U -4.83 pCi/L
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

QC Summary
Workorder: 339804 Page 9of 13
Parmname NOM Sample Qual QC Units RPD% REC% Range Anist Date Time
Rad Gamma Spec
Batch 1355780
Uncert: +/-9.05
TPU: +/-9.32
Iridium-192 U 0.309 pCi/L
Uncert: +/-1.99
TPU: +/-1.99
Iron-59 U 0.539 pCi/L
Uncert: +/-3.40
TPU: +/-3.41
Lead-210 U 750 pCi/L
Uncert: +/-730
TPU: +/-737
Lead-212 U 8.46 pCi/L
Uncert: +/-5.93
TPU: +/-7.10
Lead-214 U 127 pCi/L
Uncert: +/-5.74
TPU: +/-5.77
Manganese-54 U 217 pCi/L
Uncert: +/-2.55
TPU: +/-2.74
Mercury-203 U 259 pCi/L
Uncert: +/-2.19
TPU: +/-2.49
Neodymium-147 U -8.19 pCi/L
Uncert: +/-15.9
TPU: +/-16.3
Neptunium-239 U 18.8 pCi/L
Uncert: +/-20.2
TPU: +/-22.0
Niobium-94 U -0.304 pCi/L
Uncert: +/-2.35
TPU: +/-2.36
Niobium-95 U -1.22 pCi/L
Uncert: +/-2.31
TPU: +/-2.38
Potassium-40 U -30.6 pCi/L
Uncert: +/-25.7
TPU: +/-29.3
Promethium-144 U 0.854 pCi/L
Uncert: +/-2.47
TPU: +/-2.50
Promethium-146 U -0.109 pCi/L
Uncert: +/-2.63
TPU: +/-2.63
Radium-228 U -6.75 pCi/L
Uncert: +/-11.5

TPU:
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

QC Summary
Workorder: 339804 Page 10 of 13
Parmname NOM Sample Qual QC Units RPD% REC% Range Anist Date Time
Rad Gamma Spec
Batch 1355780
+/-12.0
Ruthenium-106 U 8.23 pCi/L
Uncert: +/-20.9
TPU: +/-21.2
Silver-110m U 0.0836 pCi/L
Uncert: +/-1.98
TPU: +/-1.98
Sodium-22 U -0.139 pCi/L
Uncert: +/-1.63
TPU: +/-1.63
Thallium-208 U -0.292 pCi/L
Uncert: +/-2.74
TPU: +/-2.75
Thorium-234 U 20.2 pCi/L
Uncert: +/-163
TPU: +/-163
Tin-113 U -1.94 pCi/L
Uncert: +/-2.69
TPU: +/-2.83
Uranium-235 U 6.56 pCi/L
Uncert: +/-16.3
TPU: +/-16.6
Uranium-238 ] 20.2 pCi/L
Uncert: +/-163
TPU: +/-163
Y ttrium-88 U 0.0121 pCi/L
Uncert: +/-2.66
TPU: +/-2.66
Zinc-65 U -3.13 pCi/L
Uncert: +/-4.93
TPU: +/-5.14
Zirconium-95 U -1.55 pCi/L
Uncert: +/-3.28
TPU: +/-3.36
Rad Gas Flow
Batch 1355958
QC1203009781 339628001 DUP
Alpha U -2.07 U 7.1 pCi/L 0 N/A JAOC 01/03/1414:59
Uncert: +/-4.97 +/-5.00
TPU: +/-4.97 +/-5.00
Beta 9.82 7.07 pCi/L 32.6 (0% - 100%)
Uncert: +/-4.50 +/-3.58
TPU: +/-4.80 +/-3.79
QC1203009784 LCS
Alpha 123 123 pCi/L 994 (75%-125%) JAOC 01/03/1414:59
Uncert: +/-11.8
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

QC Summary
Workorder: 339804 Page 11 of 13
Parmname NOM Sample Qual QC Units RPD% REC% Range Anist Date Time
Rad Gas Flow
Batch 1355958
TPU: +/-23.6
Beta 457 509 pCi/L 111 (75%-125%)
Uncert: +/-18.0
TPU: +/-86.5
QC1203009780 MB
Alpha U -1.57 pCi/L JAOC 01/03/1414:58
Uncert: +/-0.830
TPU: +/-0.830
Beta U 0.0878 pCi/L
Uncert: +/-0.957
TPU: +/-0.958
QC1203009782 339628001 MS
Alpha 1230 U -2.07 1450 pCi/L 118 (75%-125%) JAOC 01/03/1414:59
Uncert: +/-4.97 +/-174
TPU: +/-4.97 +/-295
Beta 4570 9.82 5340 pCi/L 117 (75%-125%)
Uncert: +/-4.50 +/-200
TPU: +/-4.80 +/-914
QC1203009783 339628001 MSD
Alpha 1230 U -2.07 1120 pCi/L 26.3* 90.4 (0%-20%) JAOC 01/03/1414:59
Uncert: +/-4.97 +/-142
TPU: +/-4.97 +/-236
Beta 4570 9.82 4790 pCi/L 10.9 104 (0%-20%)
Uncert: +/-4.50 +/-179
TPU: +/-4.80 +/-812
Batch 1356857
QC1203011970 339804001 DUP
Strontium-90 U 0.202 U -0.279 pCi/L 0 N/A EXK2 01/09/1416:12
Uncert: +/-0.371 +/-0.385
TPU: +/-0.373 +/-0.385
QC1203011972 LCS
Strontium-90 120 119 pCi/L 99.2 (75%-125%) EXK2 01/08/1413:20
Uncert: +/-6.17
TPU: +/-20.5
QC1203011969 MB
Strontium-90 U 0.322 pCi/L EXK2 01/08/1413:20
Uncert: +/-0.971
TPU: +/-0.972
QC1203011971 339804001 MS
Strontium-90 239 U 0.202 185 pCi/L 773  (75%-125%) EXK2 01/08/1413:20
Uncert: +/-0.371 +/-11.4
TPU: +/-0.373 +/-33.0

Rad Liquid Scintillation

Batch 1356537
QC1203011106 339804001 DUP
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

QC Summary
Workorder: 339804 Page 12 of 13
Parmname NOM Sample Qual QC Units RPD% REC% Range Anist Date Time
Rad Liquid Scintillation
Batch 1356537
Technetium-99 U 16.0 ] 6.02 pCi/L 0 N/AMYM1 01/07/1409:12
Uncert: +/-24.7 +/-24.8
TPU: +/-24.8 +/-24.8
QC1203011108 LCS
Technetium-99 869 907 pCi/L 104  (75%-125%) MYM1 01/07/1410:06
Uncert: +/-39.0
TPU: +/-108
QC1203011105 MB
Technetium-99 U -9.99 pCi/L MYM1 01/07/1408:45
Uncert: +/-18.3
TPU: +/-18.3
QC1203011107 339804001 MS
Technetium-99 1740 U 16.0 1900 pCi/L 109 (75%-125%) MYM1 01/07/1409:39
Uncert: +/-24.7 +/-84.6
TPU: +/-24.8 +/-227
Batch 1357134
QC1203012728 339804001 DUP
Tritium U 259 U 369 pCi/L 0 N/A BYS1 01/06/1415:50
Uncert: +/-314 +/-324
TPU: +/-318 +/-331
QC1203012730 LCS
Tritium 1840 2210 pCi/L 120 (75%-125%) BYS1 01/06/1416:22
Uncert: +/-486
TPU: +/-647
QC1203012727 MB
Tritium U 40.3 pCi/L BYS1 01/06/1415:34
Uncert: +/-285
TPU: +/-285
QC1203012729 339804001 MS
Tritium 1850 U 259 1910 pCi/L 103  (75%-125%) BYS1 01/06/1416:06
Uncert: +/-314 +/-468
TPU: +/-318 +/-596
Notes:

TPU and Counting Uncertainty are calculated at the 95% confidence level (1.96-sigma).
The Qualifiersin this report are defined as follows:

*x AnalyteisaTracer compound
Result is less than value reported

Result is greater than value reported
BD  Resultsare either below the MDC or tracer recovery islow

FA Failed analysis.

Valueis estimated

AN @« T
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

QC Summary

Workorder: 339804 Page 13of 13
Parmname NOM Sample Qual QC Units RPD% REC% Range Anist Date Time

L Analyte present. Reported value may be biased low. Actual value is expected to be higher.

M M if above MDC and lessthan LLD

M REMP Result > MDC/CL and < RDL

N/A  RPD or %Recovery limits do not apply.

N1  Seecasenarrative

ND  Analyte concentration is not detected above the detection limit

NJ Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

Q One or more quality control criteria have not been met. Refer to the applicable narrative or DER.

R Sample results are rejected

U Analyte was analyzed for, but not detected above the MDL, MDA, or LOD.

ul Gamma Spectroscopy--Uncertain identification

uJ Gamma Spectroscopy--Uncertain identification

UL Not considered detected. The associated number is the reported concentration, which may be inaccurate due to alow bias.

X Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

Y Other specific qualifiers were required to properly define the results. Consult case narrative.

A RPD of sample and duplicate evaluated using +/-RL. Concentrations are <5X the RL. Qualifier Not Applicable for Radiochemistry.

h Preparation or preservation holding time was exceeded

N/A indicates that spike recovery limits do not apply when sample concentration exceeds spike conc. by afactor of 4 or more.
** |ndicates analyte is a surrogate/tracer compound.

" The Relative Percent Difference (RPD) obtained from the sample duplicate (DUP) is evaluated against the acceptence criteria when the sample is greater than
five times (5X) the contract required detection limit (RL). In cases where either the sample or duplicate value is less than 5X the RL, a control limit of +/- the
RL is used to evaluate the DUP result.

For PS, PSD, and SDILT results, the values listed are the measured amounts, not final concentrations.

Where the analytical method has been performed under NELAP certification, the analysis has met all of the requirements of the NELAC
standard unless qualified on the QC Summary.
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VAX/ VM5 Nucl ide Identification Report Cenerated 24-DEC- 2013 16: 14:04.76

R R I S S b I b b S b S S R I S b I S b I S b S S b R I Sk S S b I b S R S b S b b S

* CGEL Laboratories LLC *
* 2040 Savage Road *
* Charl est on, SC 29407 *
kkhkkhkhkkhkkhkkhhkkhkkhkhhkkhkhkhkhhkhkhkkhkhhkhkhkhhkhkhkkhkhhkhkkkhkhhkhkhkkhkihkhkkhkhhkhkhkkhkhhkhkkhkhhkkhkkk ik, ik, kihkk k) k,kk,*x*k**x*%
Configuration . DKA100: [ CANBERRA. GAMVA. ARCHI VE. GAMVA] G339804001. CNF; 1

Background file : DKA100: | CANBERRA. GAMVA. ARCHI VE. GAMVA| BKG_GAMD8. CNF; 174
Background date : 21-DEC- 2013 11:48:15

Sanpl e date : 19- DEC- 2013 10:15: 00 Acquisition date : 24-DEC-2013 14:13: 35
Sanple 1D : 3339804001 Sanpl e quantity : 2.00000E+00 LI TER
Detector nane  : GAMD8 Det ector geonetry: 2LMB

El apsed live tine: 0 02:00: 00. 00 El apsed real tine: 0 02:00:01.23 0.0%
Energy tol erance : 1.50000 keV Analyst Initials : MHL

Abundance limt : 75.00000 Sensitivit : 3.00000

Batch ID : 1355780 Detector S :

Mat ri x Sglke ID LCS I D . 1604
kkkhkkhhkhkkhkkhkhhhkkhkhhhkhkhkhhhhkkhkhdhhkhkhhhhkhkhkhhhkkhkhdhhhkhkhdhhhkkhkhdhhkhkhhhhkhkhk dhhkhkhdhhkhkkhkhhhkkhkkhkidhhkkhkhkkhkhkkk*k

BACKGROUND CORRECTED SAMPLE PEAK REPORT

Pk It Ener gy Area Bkgnd FWHM Channel Left Pw Cts/Sec %rr Fi t
1 63. 55* 9 116 0.81 127.26 126 6 1.28E-03208.4

2 0 77.27* 13 126 0.91 154.74 152 7 1.76E-03161.4

3 4 87.91 40 133 1.63 176.03 171 23 5.57E-03 56.2 1.59E+00
4 4 90. 63 27 118 1.50 181.48 171 23 3.74E-03 82.1

5 4 92. 62* 31 116 1.46 185.47 171 23 4.34E-03 79.1

6 10 138.47 9 34 1.22 277.26 276 8 1.20E-03 99.4 5.93E+00
7 10 139.77 27 105 1.67 279.86 276 8 3.69E-03 69.0

8 0 154.58 37 102 2.17 309.51 304 10 5.11E-03 54.0

9 0 185.79* 7 166 1.19 371.98 366 13 1.04E-03388.0

10 0 197.65* 13 114 1.16 395.74 392 10 1.77E-03166.0

11 2  238. 86* 20 74 1.33 478.23 471 22 2.73E-03 91.3 1.32E+00
12 2 242.02 34 67 1.63 484.57 471 22 4.74E-03 54.1

13 0 253.16 26 77 2.76 506.86 501 10 3.58E-03 66.8

14 0  295.74* 27 69 0.85 592.11 588 8 3.71E-03 59.9

15 0 306.71 11 44 0.78 614.07 610 8 1.46E-03113.8

16 0  339.23* 40 67 0.80 679.17 671 16 5.49E-03 52.0

17 0  352.24* 68 55 1.48 705.22 699 13 9.50E-03 27.2

18 0 535.03 48 69 16.25 1071.14 1048 35 6.71E-03 55.9

19 0 583.56* 14 21 0.80 1168.31 1163 10 1.89E-03 81.9
20 0 596.48 35 8 1.26 1194.17 1190 9 4.80E-03 23.0
21 0 600.55 12 6 1.34 1202.31 1199 6 1.64E-03 43.9
22 0 609.33* 94 23 1.11 1219.89 1214 13 1.30E-02 15.5
23 0 709.22 20 17 1.06 1419.86 1412 12 2.73E-03 48.5
24 0 722.59 15 16 0.98 1446.62 1440 13 2.11E-03 60.2
25 0 728. 85* 27 11 0.54 1459.16 1453 14 3.76E-03 36.8
26 0 818.78 27 16 6.26 1639.18 1629 21 3.76E-03 41.4
27 0 862.46 8 4 1.42 1726.62 1723 6 1.05E-03 57.1
28 0 893.54 9 12 0.96 1788.84 1783 12 1.18E-03 88.6
29 0 911.66* 17 6 1.05 1825.11 1820 11 2.42E-03 42.5
30 0 1014.45 9 4 0.76 2030.88 2028 6 1.18E-03 50.9
31 0 1120.43 22 8 0.84 2243.01 2237 14 3.11E-03 33.0
32 0 1214.74 9 3 0.70 2431.81 2425 11 1.27E-03 48.3
33 0 1461.35* 30 3 2.09 2925.44 2919 11 4.17E-03 24.0
34 0 1588.31 7 2 1.41 3179.58 3174 9 9.95E-04 52.3
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Peak Search Report (continued) o Pa%e ; 2

Sanple 1D : G339804001 Acqui sition date : 24-DEC 2013 14:13:35
Pk It Ener gy Area Bkgnd FWHM Channel Left Pw Cts/Sec %rr Fi t
35 0 1683.77 9 0 2.37 3370.67 3366 9 1.25E-03 33.3
36 0 1765.53* 14 7 0.68 3534.31 3527 13 1.93E-03 49.7

Flag: "*" = Peak area was nodi fied by background subtraction
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VMS Nuclide Identification Report V3.1 Generated 24-DEC- 2013 16: 14: 06

Configuration : DKA100: (LjCANBERRA. GAMVA. ARCHI VE. GAMVA] G339804001. CNF; 1
Anal ?/ses_ b?/ : PEAK V16. 9, PEAKEFF V2. 2, ENBACK V1.6, NID V3. 4, | NTERF V2. 4
Sample title : MIHL o
Sanpl e date : 19- DEC- 2013 10:15: 00 Acquisition date : 24-DEC 2013 14:13: 35
Sanple 1D : G339804001 Sanpl e quantity : 2.0000 LITER
Sanpl e type : LIQUID Sanpl e geonetry
Detector nanme  : GAMVAS Det ector geonetry: 2LMB
El apsed live tine: 0 02:00:00.00 El apsed real tine: 0 02:00:01.23 0.0%
Energy tol erance : 1.50 keV Halt life ratio 10. 00
Errors propagated: No stematic Error : 0.00 %
Efficiency type : Enpirical Eificiencies at : Peak Energy
Abundance Iimt 75. 00
I nterference Report
Interfering Interfered
Nucl i de Li ne Nucl i de Li ne

PB- 214 351.93 Bl -211 351. 06

PB- 214 87.09 SN- 126 86. 94

PB- 214 87.09 SN- 126 87.57

PB- 214 87.09 CD- 109 88. 03

PB- 214 242.00 RA- 224 240. 99

Page 45 of 909



Nucl i de Line Activit

Sample ID:

Nucl i de Type:

Nucl i de

K- 40
CU- 67

AS-74
CD- 109
SN- 126

RE- 188

TL- 208
Bl - 211
PB- 212
Bl -214

PB- 214

RA- 224
RA- 226
TH- 228

TH 232

TH 234
U 235
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Ener
1460.
91.
93.
184.
595.

82
27

G339804001

[ -

o
GINOIOTIWAWOO

Report

NNNNRRRENNNRRRRNRRRRRRRAORRRRPRRPRRENRPRORNNOR R NRORN R RO

oEf f

. 086E-01
. 781E+00
. 833E+00
. 114E+00
. 020E+00
. 760E- 01
. 703E+00
.420E-01
. 703E+00
. 7T03E+00
.522E-01
. 420E- 01
. 249E+00
. 188E+00
. 780E- 01
. 692E+00
. 036E+00
. 770E- 01
. 151E+00
. 453E+00
. 233E+00
. 332E+00
. 853E+00
. 610E+00
. 005E+00
. 285E- 01
. 464E- 01
. 233E+00
. 332E+00
. 678E+00
. 839E+00
. 625E+00
. 453E+00
. 839E+00
. 114E+00
. 233E+00
. 332E+00
. 853E+00
. 610E+00
.420E- 01
. 279E+00
. 420E- 01
. 833E+00
. 781E+00
. 833E+00
. 275E+00
. 217E+00
. 114E+00
. 015E+00

Acqui sition date :

Uncorrected EECay Corr
pCG/LITER pG/7LITER
1. 040E+02 1. 040E+02
4. 056E+01 1. 646E+02
1. 988E+01 8. 069E+01
1. 363E+00 5. 531E+00
1. 078E+01 1. 321E+01
----- Li ne Not Found
1. 040E+02 1. 048E+02
2. 425E+01 2. 425E+01
4. 322E+01 4. 322E+01
1. 040E+01 1. 040E+01
----- Li ne Not Found
9. 783E+01 1. 030E+02
1. 969E+01 2. 073E+01
----- Li ne Not Found
----- Li ne Not Found
----- Li ne Not Found
2. 904E+00 2. 919E+00
----- Li ne Not Found
————— Li ne Not Found
2. 233E+01 2. 234E+01
————— Li ne Not Found
1. 043E+01 1. 049E+01
4. 563E+00 4. 587E+00
----- Li ne Not Found
3. 852E+01 3. 852E+01
4. 483E+01 4. 483E+01
3. 813E+01 3. 813E+01
————— Li ne Not Found
1. 839E+01 1. 839E+01
----- Li ne Not Found
----- Li ne Not Found
1. 674E+01 1. 674E+01
----- Li ne Not Found
5. 535E+01 5. 563E+01
1. 848E+01 1. 848E+01
----- Li ne Not Found
1. 043E+01 1. 049E+01
4. 563E+00 4. 587E+00
----- Li ne Not Found
8. 955E+02 8. 955E+02
1. 094E+04 1. 094E+04
6. 293E+01 6. 293E+01
7. 566E+01 7. 566E+01
8. 181E+01 8. 181E+01
5. 715E+01 5. 715E+01
----- Li ne Not Found
----- Li ne Not Found
1. 160E+00 1. 160E+00
----- Li ne Not Found

Pa%e :
24- DEC- 2013 14:13:3

2
5

<<I NT Rej ect
<<I NT Rej] ect
XK

<<I NT Rej ect

2R

Absent

Absent

RRRRRR0 IR

Absent
Absent

Absent

R



Nucl i de Line Activity Report (continued) o Pa%e ; 3
Sanple 1D : G339804001 Acqui sition date : 24-DEC 2013 14:13:35

Nucl i de Type:
Uncorrected Deca)/LOorr 2-Sig

Nucl i de Ener % %Abn =i C /LI TER | TER Y%kr r or St at us
U- 238 3.70* 7.420E-01 . 293E+01 293E+01 416. 82 XK
92 59 4,23 1. 833E+00 7.566E+01 7. 566E+01 158. 23 K

Flag: "*" = Keyline
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VAX/ VM5 Nuclide Identification Report Generated 24-DEC 2013 16: 14: 07. 64

kkhkkhkkhkkhkhkkhkkhkhkhkhkhkhkhkhkhkhkhhhhhhhhhhhkhkhk k k khk khkhkrkhkrhhkhhkhkhkhhkhhkhkhkhhhhkhhk k k k k k * *,*,*,*,*,**,x*x*x*x*x*x*%x*%

GEL Laboratories LLC
2040 Savage Road
Charl eston, SC 29407

R IR R b I b b I b b b S R R bk b S b R I b S R S b b b S SRR I b b S A b b b b R R

DETECTOR AND SAVPLE DATA

Configuration : DKAlOO:ECANBERRA GAMVA. ARCHI VE. GAMVA] G339804001. CNF; 1
Acqui sition date : 24-DEC 2013 14:13:35 Sensitivity 3. 000

Detector ID ~ : GAM8 Energy tol erance: 1.500

El apsed live tine: 0 02:00: 00. 00 Abundance limt : 75.000

El apsed real tine: 0 02:00:01. 23 Half life ratio : ****x*

Sanpl e date : 19-DEC- 2013 10: 15: 00 Nuclide Library : LISUID

Sanmple ID : (339804001 Analyst initials: MHHL

Bat ch Nunber : 1355780 Sanpl e Cpantlty . 2.0000E+00 LITER
Wet wt corr : 1. 00000 Vét Vi g : 0. 00000

0. 00000

******************************************* ****9****************************

CAL| BRATI ON | NFORVATI ON

F o3k % ok % X 3k X O %k X 3k F X 3k ¥ X F ¥ X * X F X
F o3k % Sk % X 3k X O %k X 3k ¥ X 3k ¥ X F X X * X * X

Eff. Cal. date : 9 JUL 2013 08:16: 20 Eff. Ceonetr ;. 2LMB
Eff. File : LCANBERRA GAMVA] lEFF GAMDS 2LMB. CNF; 11
*************************** EE b S b I b b P S b b b 4 Ak d T dd,kd*xFThhd*xddd,d*d*d,**x**d,**x*****x

Conbi ned Activity- MDA Report

NOTE: Not all "ldentified Nuclides" are valid.
Pl ease refer to Certificat e of Anal ysi s.

---- ldentified Nuclides ----

_ Activit Cnt uncert MDA

Nucl i de (pG /LITE (1.96-sigma) (pG/LITER)

K- 40 1. 040E+02 4. 891E+01 6. 146E+01

CU- 67 5. 531E+00 4. 207E+01 3. 490E+01

AS- 74 1. 321E+01 5. 956E+00 9. 361E+00

CD- 109 1. 048E+02 1. 339E+02 1. 429E+02

SN- 126 1. 040E+01 1. 328E+01 1. 429E+01

RE- 188 2. 073E+01 2. 194E+01 3. 003E+01

TL- 208 2. 919E+00 4. 686E+00 5. 583E+00

Bl - 211 2. 234E+01 6. 532E+01 3. 538E+01

PB-212 4. 587E+00 8. 207E+00 1. 014E+01

Bl - 214 3. 852E+01 1. 168E+01 1. 057E+01

PB- 214 2. 484E+01 1. 324E+01 1. 978E+01

RA- 224 5. 563E+01 9. 709E+01 1. 086E+02

RA- 226 1. 848E+01 1. 406E+02 1. 172E+02

TH 228 4. 587E+00 8. 207E+00 1. 014E+01

TH 232 8. 955E+02 3. 658E+03 5. 139E+03

TH- 234 6. 293E+01 2. 570E+02 3. 571E+02

U 235 3. 142E+00 2. 600E+01 4. 084E+01

U 238 6. 293E+01 2. 570E+02 3. 571E+02

---- Non-ldentified Nuclides ----

Key- Li ne
. Act|V|tE K. L. Cnt Uncert ~ MDA

Nucl i de (pG/LITER ) (1.96-sigma) (pG/LITER)

BE- 7 -1. 362E+01 2. 693E+01 4. 745E+01 NOT | DENT.
NA- 22 5. 651E-01 3. 316E+00 6. 568E+00 NOT | DENT.
NA- 24 -7.810E+01 1.175E+03 2. 288E+03 NOT | DENT.
AL- 26 1. 223E+00 3. 275E+00 7. 122E+00 NOT | DENT
SC- 46 -1. 898E+00 3. 198E+00 4. 616E+00 FAI L ABUN
V- 48 2. 161E+00 3. 933E+00 8. 108E+00 NOT | DENT.
CR-51 1. 280E+00 3. 110E+01 5. 513E+01 NOT | DENT.
MN\- 52 3. 717E- 02 7. 156E+00 1. 406E+01 NOT | DENT.
MN\- 54 3. 392E-01 3. 062E+00 5. 953E+00 NOT | DENT.
CO- 56 -1. 130E+00 2. 838E+00 5. 202E+00 NOT | DENT.
CO 57 -1.312E-01 2. 790E+00 5. 076E+00 NOT | DENT.
CO- 58 -6. 712E-01 2. 619E+00 4. 235E+00 NOT | DENT
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RPRPRPNNRPOOORRFRRPRWRNWANNRFRPORNNWRRPRPOWROONRFRPROOWOWORNNNOINOWNORNNRPRPWRORWRARPNROIROIRPNRAOIWRAWNWE

. 778E+00
. 195E+00
. 271E+00
. 180E+01
. 380E+00
. 933E+01
. 877E+00
. 232E+00
. 157E+00
. 140E+03
. 392E+00
. 820E+01
. 374E- 01
. 744E+02
. 172E+00
. 277E+00
. 563E+00
. 217E+00
. 442E+01
. 000E+00
. 251E+00
. 030E+00
. 848E+00
. 280E+01
. 280E+01
. 746E+00
. 469E- 01
. 950E+00
. 750E+00
. 217E+00
. 275E+00
. 012E+02
.001E-01
. 301E-01
. 319E+00
. 215E+02
. 979E+00
. 359E+00
. 661E+00
. 219E+00
. 000E+00
. 211E+00
. 450E+00
. 531E+01
. 264E- 01
. 346E-01
. 000E+00
. 7T04E+00
. 081E+00
. 255E+00
. 315E+00
. 935E+00
. 935E+00
. 722E+00
. 712E+01
. 594E+00
. 114E+00
. 296E+01
. 100E+00
. 770E+00
. 803E+04
.161E+01
. 501E+00
. 699E+00
. 419E+00
. 080E+00
. 340E+00
. 367E+03
. 327E+00
. 654E-01
. 594E+00
. 255E+00
.211E+01
. 080E+00
. 610E+01
. 133E+00
. 691E+00
. 970E+00

WWRPNNWRWWNWOITRORRFRPRONEANWNROIRARRWWNDROIRPWRROOOCIVOIRPNRFRPRFROOWN A REFRWNNNNWNWITOORWWRWARORANNNP,POOWO

. 619E+00
. 296E+00
. 283E+00
. 243E+01
. 222E+00
. 037E+01
. 348E+01
. 462E+00
. 496E+00
. 898E+02
. 683E+00
. 047E+01
. 218E+00
. 305E+03
. 915E+00
. 572E+00
. 250E+01
. 240E+00
. 481E+01
. 887E+06
. 434E+00
. 714E+00
. 298E+00
. 797E+01
. 797E+01
. 756E+00
. 908E+00
. 798E+00
. 841E+01
. 771E+01
. 103E+00
. 443E+03
. 565E+00
. 533E+00
. 470E+00
. 081E+03
. 130E+01
. 363E+00
. 875E+01
. 446E+00
. 955E+16
. 265E+00
. 891E+00
. 899E+02
. 297E+00
. 503E+01
. 377E+06
. 790E+00
. 932E+00
. 098E+00
. 068E+00
. 294E+00
. 294E+00
. 666E+00
. 021E+02
. 021E+01
. 339E+00
. 486E+02
. 117E+00
. 664E+01
. 293E+04
. 399E+02
. 124E+01
. 137E+01
. 405E+00
. 256E+01
. 127E+00
. 546E+03
. 959E+00
. 857E+00
. 293E+01
. 317E+01
. 105E+01
.611E+00
. 857E+02
. 090E+01
. 299E+00
. 523E+00

GIORPRFRPRFRUINOINRAROONRPRPRPNRPANROWRONNUIOOOODOONOWOROOWRRRPRPRPUIWOONNUIOIRARRMOR,OORRPFRPOUINONNRFRPORARORRF O

. 308E+01
. 001E+00
. 062E+01
. 689E+02
. 151E+00
. 178E+02
.161E+01
. 091E+01
. 295E+00
. 628E+03
. 704E+00
. 258E+01
. 324E+00
. 458E+03
. 551E+00
. 201E+00
. 877E+01
. 062E+01
. 773E+02
. 000E+00
. 385E+00
. 437E+00
. 443E+00
. 633E+01
. 633E+01
. 454E+00
. 166E+00
.611E+00
. 964E+01
.071E+01
. 811E+00
. 804E+03
. 555E+00
. 522E+01
.621E+01
. 888E+03
. 837E+01
. 300E+01
. 258E+01
. 029E+00
. 000E+00
. 393E+01
. 536E+00
.571E+02
. 190E+00
. 668E+01
. 000E+00
. 815E+00
. 180E+00
. 529E+00
. 380E+00
. 706E+00
. 706E+00
. 850E+00
. 622E+02
. 598E+01
. 314E+00
. 701E+02
. 663E+00
. 914E+01
. 542E+05
. 849E+02
.661E+01
. 695E+01
. 858E+01
.111E+01
. 790E+00
. 431E+03
. 878E+00
. 092E+00
. 689E+01
. 005E+01
. 307E+01
. 526E+01
. 204E+03
. 998E+01
. 105E+00
. 869E+00

FAI L ABUN
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
FAI L ABUN
SHORT HLI F
FAI L ABUN
NOT | DENT.
FAI L ABUN
NOT | DENT.
NOT | DENT.
FAI L ABUN
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
FAI L ABUN
NOT | DENT.
NOT | DENT.
FAI L ABUN
FAI L ABUN
NOT | DENT.
NOT | DENT.
NOT | DENT.
FAI L ABUN
NOT | DENT.
SHORT HLIF
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
SHORT HLIF
FAI L ABUN
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
FAI L ABUN
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
FAI L ABUN
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
FAI L ABUN
FAI L ABUN
FAI L ABUN
NOT | DENT.
FAI L ABUN
NOT | DENT.
NOT | DENT.
FAI L ABUN
NOT | DENT.
FAI L ABUN
FAI L ABUN
FAI L ABUN
FAI L ABUN
NOT | DENT.
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ORP~NWRFRORRWWWAOUINFPRAWOIRARARPRPRPRPRONNOWWOOIR

. 293E+00
. 946E+02
. BA7TE+01
.511E+01
. 170E+00
. 36 7E+00
. 033E+00
. 285E-01
. 498E+01
. 498E+01
. 710E+01
. 710E+01
. 101E+00
. 605E+02
. 522E+01
. 507E+01
. 050E+00
. 301E+01
. 262E+02
. 124E+03
. 050E+00
. 385E+00
. 009E+01
. 504E+01
.847E-01
.221E-01
. 688E+00
. 669E- 01
. 512E+00
. 665E+04
. 423E+00

ANFRPWWROONNNFPWNNOIRPRUIRPFRPRWWNNWERENO 00N

. 355E+00
. 079E+02
. T48E+01
. 938E+01
. 040E+01
. 955E+01
. 219E+01
. 126E+01
. 010E+01
. 010E+01
. 425E+01
. 425E+01
. 998E+01
. 715E+03
. 545E+02
. 625E+01
. 639E+00
. 184E+01
. 912E+02
. 227E+04
. 639E+00
. 982E+01
. 425E+01
. 323E+01
. 467E+00
. 301E+01
. 701E+00
. 526 E+00
. 363E+01
. 154E+04
. 930E+00

OWNOONRFRPRPRAUUIRPNOWRONNONNRARRANRPWNRFRPORRF0

. 699E+00
. 509E+03
. 364E+02
. 764E+01
.912E+01
. 239E+01
. 984E+01
. 255E+02
.431E+01
.431E+01
. 930E+01
. 930E+01
. 534E+01
. 729E+03
. 817E+02
. 170E+01
. 175E+01
. 850E+01
. 956E+02
. 235E+04
. 175E+01
.417E+01
. 630E+01
. 399E+02
. 298E+01
. 236E+01
. 600E+00
. 688E+00
. 365E+01
. 884E+04
. 403E+00

st
25355355

NOT | DENT.
FAI L ABUN
NOT | DENT.
NOT | DENT.
NOT | DENT.
FAI L ABUN
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
FAI L ABUN
NOT | DENT.
NOT | DENT.
NOT | DENT.
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Ener gy

63
77

87.

90.

92.
138.
139.
154.
185.
197.
238.
242.
253.
295.
306.
339.
352.
510.
535.
583.
596.
600.
609.
709.
7122.
728.
818.
862.
893.
911.

1014

1120.
1214.
1461.
1588.
1683.
1765.

. 95
.27

.45

PEAK REPORT W THOUT BACKGROUND SUBTRACTI ON
FWHAM Channe

Ar ea

Bkgnd

116
126
133
118
116

34
105
102
166

~NONWWORD

ONENOOOROROOORPPRFOONFPOOONERERERENEREEEEO0

127.
154.
176.
181.
185.
277.
279.
309.
371.
395.
478.
484.
506.
592.
614.
679.
705.
1022.
1071.
1168.
1194.
1202.
1219.
1419.
1446.
1459.
1639.
1726.
1788.
1825.
2030.
2243.
2431.
2925.
3179.
3370.
3534.

Left

126
152
171
171
171
276
276
304
366
392
471
471
501
588
610
671
699
1014
1048
1163
1190
1199
1214
1412
1440
1453
1629
1723
1783
1820
2028
2237
2425
2919
3174
3366
3527

Pw Cts/Sec % rr
6 5.15E-03 48.7
7 4.65E-03 58.9

23 5.57E-03 56.2

23 3.74E-03 82.1

23 1.82E-02 17.7
8 1.20E-03 99.4
8 3.69E-03 69.0

10 5.11E-03 54.0

13 1. 13E-02 34.6

10 2. 83E-03 99.9

22 1.05E-02 21.7

22 4. 74E-03 54.1

10 3.58E-03 66.8
8 4.90E-03 43.9
8 1.46E-03113.8

16 6. 84E-03 40.0

13 1.21E-02 20.6

15 1. 05E-02 28.5

35 6. 71E-03 55.9

10 4. 33E-03 33.4
9 4.80E-03 23.0
6 1.64E-03 43.9

13 1.43E-02 13.7

12 2. 73E-03 48.5

13 2. 11E-03 60.2

14 4. 21E-03 31.3

21 3.76E-03 41.4
6 1.05E-03 57.1

12 1. 18E-03 88.6

11 3.82E-03 25.2
6 1.18E-03 50.9

14 3.11E-03 33.0

11 1.27E-03 48.3

11 5. 13E-03 18.7
9 9.95E-04 52.3
9 1.25E-03 33.3

13 2.43E-03 38.4

1. 59E+00

5. 93E+00

1. 32E+00
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Nucl ide Line Activity Report

Nucl i de Type:

) Uncorrect ed Decay Corr
Nucl i de Energ¥ Area %Abn o&r | pC /LITER pG/LITER
K- 40 1460. 30 10. 66* 5.086E-01 1.040E+02 1. 040E+02
CU- 67 91. 27 27 7.00 1. 781E+00 4. 056E+01 1. 646E+02

93.31 31 16. 10 1. 833E+00 1. 988E+01 8. 069E+01

184. 58 7 48. 70* 2.114E+00 1. 363E+00 5. 531E+00

AS-74 595. 83 35 59.00* 1.020E+00 1.078E+01 1. 321E+01
634.78 ------ 15. 40 9. 760E-01 ------ Li ne Not Found

CD- 109 88. 03 40 3.70* 1.703E+00 1.194E+02 1. 203E+02
SN- 126 64. 28 9 9. 60 7.420E-01 2. 425E+01 2. 425E+01
86. 94 40 8.90 1. 703E+00 4. 963E+01 4. 963E+01

87.57 40 37.00* 1.703E+00 1.194E+01 1. 194E+01

RE- 188 61.49 ------ 1.39 6. 522E-01 ------ Li ne Not Found
63. 00 9 2. 38 7.420E-01 9. 783E+01 1. 030E+02

155. 04 37 15.61* 2.249E+00 1.969E+01 2. 073E+01

477.99 ------ 1.08 1.188E+00 ------ Li ne Not Found

632.98 ------ 1. 37 9.780E-01 ------ Li ne Not Found

TL- 208 277.37 ------ 6. 60 1. 692E+00 ------ Li ne Not Found
583.19 14  85.00* 1.036E+00 2.904E+00  2.919E+00

860.56 ------ 12.50 7.770E-01 ------ Li ne Not Found

Bl - 211 72.87 ------ 1.23 1.151E+00 ------ Li ne Not Found
351. 06 68 12.92* 1. 453E+00 6. 844E+01 6. 847E+01

PB- 212 74.82 ------ 10. 28 1.233E+00 ------ Li ne Not Found
77.11 13 17.10 1. 332E+00 1. 043E+01 1. 049E+01

238. 63 20 43.60* 1.853E+00 4.563E+00  4.587E+00

300.09 ------ 3.30 1. 610E+00 ------ Li ne Not Found

Bl -214 609. 32 94  45.49* 1.005E+00 3.852E+01 3. 852E+01
1120. 29 22 14. 92 6. 285E-01 4.483E+01  4.483E+01

1764. 49 14 15. 30 4. 464E-01 3.813E+01 3. 813E+01

PB- 214 74.82 ------ 5. 80 1.233E+00 ------ Li ne Not Found
77.11 13 9.70 1. 332E+00 1. 839E+01 1. 839E+01

87.09 40 3.41 1. 703E+00 1. 295E+02 1. 295E+02

242. 00 34 7.25 1. 839E+00 4.804E+01 4. 804E+01

295. 22 27 18. 42 1. 625E+00 1.674E+01 1. 674E+01

351.93 68 35.60* 1.453E+00 2.484E+01 2. 484E+01

RA- 224 240. 99 34 4.10* 1.839E+00 8.494E+01 8. 538E+01
RA- 226 186. 21 7 3.59* 2.114E+00 1.848E+01 1. 848E+01
TH 228 74.82 ------ 10. 28 1. 233E+00 ------ Li ne Not Found
77.11 13 17.10 1. 332E+00 1. 043E+01 1. 049E+01

238. 63 20 43.60* 1.853E+00 4.563E+00 4.587E+00

300.09 ------ 3.30 1. 610E+00 ------ Li ne Not Found

TH 232 63. 81 9 0.26* 7.420E-01 8. 955E+02 8. 955E+02
140. 88 27 0.02 2. 279E+00 1. 094E+04 1. 094E+04

TH 234 63. 29 9 3.70* 7.420E-01 6.293E+01 6. 293E+01
92.59 31 4.23 1. 833E+00 7. 566E+01 7. 566E+01

U 235 89. 96 27 3. 47 1. 781E+00 8. 181E+01 8. 181E+01
93. 35 31 5. 60 1.833E+00 5.715E+01 5, 715E+01

143.76 ------ 10.96* 2.275E+00 ------ Li ne Not Found

163.33 ------ 5.08 2.217E+00 ------ Li ne Not Found
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Nucl i de Line Activity Report (continued)

Sanple I D : G339804001

Nucl i de Type:

Nucl i de Ener9¥ Ar ea %Abn
185. 7 57. 20 2
205.31 ------ 5.01 2

U 238 63. 29 9 3.70% 7
92. 59 31 4. 23 1

Flag: "*" = Keyline

Page 53 of 909

Uncorrected EECay Corr
o&f | pCi / LI TER pCG /LI TER

.114E+00 1. 160E+00 1. 160E+00
. 015E+00 ------ Li ne Not Found
.420E-01 6. 293E+01 6. 293E+01
. 833E+00 7.566E+01 7. 566E+01

S Pa%e )
Acqui sition date : 24-DEC 2013 14:13:35

2

2- Si gma
9Er r or
776. 04
416. 82
158. 23



Summary of Nuclide Activity o Pa%e ; 3
Sample I D : G339804001 Acqui sition date : 24-DEC 2013 14:13:35
Total nunber of lines in spectrum 36

Nunber of unidentified |ines o 9

Nunber of lines tentatively identified by NND 27 75. 00%

Nucl i de Type :
Uncorrect ed DecayLCorr Decay Corr 2- Si gma

Nucl i de Hife Deca pC /LI TER pC /LITER 2-Sigma Error %rror Flags
K- 40 1. 25E+09Y 1.0 1. 040E+02 1. 040E+02 0. 499E+02 47.98
CU- 67 61. 83H 4.06 1.363E+00 5. 531E+00 42. 93E+00 776. 04
AS-74 17.77D 1.23 1.078E+01 1. 321E+01 0. 608E+01 46. 01
CD- 109 461. 40D 1.01 1.194E+02 1. 203E+02 1. 353E+02 112. 46
SN-126 2. 30E+05Y 1.00 1.194E+01 1. 194E+01 1. 343E+01 112. 46
RE- 188 69. 78D 1.05 1.969E+01 2. 073E+01 2. 239E+01 107. 97
TL- 208 1.91Y 1.01 2.904E+00 2. 919E+00 4. 781E+00 163. 79

Bl -211 21.77Y 1.00 6.844E+01 6. 847E+01 3. 723E+01 54. 37
PB- 212 1.91Y 1.01 4.563E+00 4. 587E+00 8. 375E+00 182. 57

Bl -214 1600. 00Y 1.00 3.852E+01 3. 852E+01 1. 192E+01 30. 94
PB- 214 1600. 00Y 1.00 2.484E+01 2. 484E+01 1. 351E+01 54. 37
RA- 224 1.91Y 1.01 8.494E+01 8. 538E+01 9. 244E+01 108. 27
RA- 226 1600. 00Y 1.00 1.848E+01 1. 848E+01 14. 34E+01 776. 04

TH 228 1.91Y 1.01 4.563E+00 4. 587E+00 8. 375E+00 182. 57
TH 232 1. 41E+10Y 1.00 8.955E+02 8. 955E+02 37.33E+02  416. 82

TH 234 4. 47E+09Y 1.00 6.293E+01 6. 293E+01 26. 23E+01  416. 82

U 235 7. 04E+08Y 1.00 1.160E+00 1. 160E+00 9. 003E+00 776.04 K
U 238 4. 47E+09Y 1.00 6.293E+01 6. 293E+01 26. 23E+01  416. 82

Total Activity : 1.537E+03 1. 546E+03

G and Total Activity : 1.537E+03 1. 546E+03
Fl ags: :E: Keyl i ne not found "M

= ) Manual |y accept ed
= Manual |y edited A

Nucl i de specific abn. limt
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Uni dentifi ed Ener8y Li nes o Pa%e ; 4
Sanple 1D : G339804001 Acqui sition date : 24-DEC 2013 14:13:35
It Ener gy Ar ea Bkgnd FWHM Channel Left Pw Cs/Sec %rr oEf | Fl ags
10 138. 47 9 34 1.22 277.26 276 8 1.20E-03 **** 2 28E+00

0 197. 65 13 114 1.16 395.74 392 10 1.77E-03 **** 2 05E+00 T
0 253.16 26 77 2.76 506.86 501 10 3.58E-03 **** 1 79E+00 T
0 306.71 11 44 0.78 614.07 610 8 1.46E-03 **** 1.59E+00 T
0 339.23 40 67 0.80 679.17 671 16 5.49E-03 **** 1 49E+00 T
0 535.03 48 69 16.25 1071.14 1048 35 6. 71E-03 **** 1. 10E+00

0 600.55 12 6 1.34 1202.31 1199 6 1.64E-03 87.8 1.02E+00 T
0 709.22 20 17 1.06 1419.86 1412 12 2.73E-03 97.1 9.00E-01

0 722.59 15 16 0.98 1446.62 1440 13 2.11E-03 **** 8. 88E-01 T
0 728. 85 27 11 0.54 1459.16 1453 14 3. 76E-03 73.6 8.82E-01

0 818.78 27 16 6.26 1639.18 1629 21 3.76E-03 82.9 8.08E-01 T
0 862.46 8 4 1.42 1726.62 1723 6 1.05E-03 **** 7 76E-01

0 893.54 9 12 0.96 1788.84 1783 12 1.18E-03 **** 7. 54E-01 T
0 911.66 17 6 1.05 1825.11 1820 11 2.42E-03 85.0 7.42E-01 T
0 1014.45 9 4 0.76 2030.88 2028 6 1.18E-03 **** 6.81E-01

0 1214.74 9 3 0.70 2431.81 2425 11 1.27E-03 96.5 5.89E-01

0 1588.31 7 2 1.41 3179.58 3174 9 9.95E-04 **** 4, 79E-01

0 1683.77 9 0 2.37 3370.67 3366 9 1.25E-03 66.7 4.60E-01
Flags: "T" = Tentatively associ ated
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VAX/ VM5 Nuclide Identification Report Cenerated 24-DEC 2013 16: 14:14.72

kkhkkhkkhkkhkhkkhkkhkhkhkhkhkhkhkhkhkhkhhhhhhhhhhhkhkhk k k khk khkhkrkhkrhhkhhkhkhkhhkhhkhkhkhhhhkhhk k k k k k * *,*,*,*,*,**,x*x*x*x*x*x*%x*%

GEL Laboratories LLC
2040 Savage Road
Charl eston, SC 29407

R IR R b I b b I b b b S R R bk b S b R I b S R S b b b S SRR I b b S A b b b b R R

DETECTOR AND SAVPLE DATA

Configuration : DKAlOO:ECANBERRA GAMVA. ARCHI VE. GAMVA] G339804001. CNF; 1
Acqui sition date : 24-DEC 2013 14:13:35 Sensitivity 3. 000
Detector ID ~ : GAM8 Energy tol erance: 1.500
El apsed live tine: 0 02:00: 00. 00 Abundance limt : 75.000
El apsed real tine: 0 02:00:01. 23 Half life ratio : ****x*
Sanpl e date : 19- DEC- 2013 10:15: 00 Nuclide Library : LISUID
Sanmple ID : (339804001 Anal st initials: MHL
Bat ch Nunber : 1355780 CUantlt : 2. 0000E+00 LI TER
ggantlty Err(9 5. 0000E- 03 %
Wt wt corr ; 1. 00000 t Vi : 0. 00000
0. 00000

******************************************* **** ****************************

CAL| BRATI ON | NFORVATI ON

| . date ©9-JUL-2013 08:16:20 Eff. Geonetr : 2LMB
Ls . DKA100: [ CANBERRA. GAMVA] EFF_GAMD8 2L MB. CNF; 11

LR R R R R R R R R R R R R R SRR R R R R R R R R R R R R R R R RS EEEEE R RS R EEEEEREEEEERE RS R ER

mirm

ff.
Eff.
* %

* %

* Ok 3 O 3k ¥ Ok % X 3k X X 3k X X ¥ F 3k X X ¥ F F* ¥ X
¥k % O 3k ¥ S % X 3k X X 3k X X X F 3k X X ¥ F F* ¥ X

Ca
Fi
* % * %
Combi ned Activity- MDA Report
NOTE: Not all "ldentified Nuclides" are valid.
Pl ease refer to Certificat e of Anal ysi s.

---- |ldentified Nuclides ----

_ Activit Act Error ~ Lc TPU
Nucl i de (pG /LITE (1.96-sigma) (pG/LITER) (1.96-sigm)
K- 40 1. 040E+02 4. 975E+01 2. 606E+01 4. 975E+01
CU- 67 5. 531E+00 4. 207E+01 1. 646E+01 4.207E+01
AS- 74 1. 321E+01 6. 133E+00 4. 166E+00 6. 133E+00
CD- 109 1. 048E+02 1. 343E+02 6. 745E+01 1. 343E+02
SN 126 1. 040E+01 1. 332E+01 6. 744E+00 1. 332E+01
RE- 188 2. 073E+01 2. 202E+01 1. 426E+01 2. 202E+01
TL- 208 2. 919E+00 4. 693E+00 2. 503E+00 4. 693E+00
Bl -211 2. 234E+01 6. 558E+01 1. 635E+01 6. 558E+01
PB- 212 4. 587E+00 8. 217E+00 4. 758E+00 8. 217E+00
Bl - 214 3. 852E+01 1. 217E+01 4. 730E+00 1. 217E+01
PB- 214 2. 484E+01 1. 340E+01 9. 405E+00 1. 340E+01
RA- 224 5. 563E+01 9. 728E+01 5. 095E+01 9. 728E+01
RA- 226 1. 848E+01 1. 406E+02 5. 527E+01 1. 406E+02
TH 228 4. 587E+00 8. 217E+00 4. 758E+00 8. 217E+00
TH 232 8. 955E+02 3. 660E+03 2. 441E+03 3. 660E+03
TH 234 6. 293E+01 2. 574E+02 1. 692E+02 2. 574E+02
U 235 3. 142E+00 2. 600E+01 1. 941E+01 2. 600E+01
U 238 6. 293E+01 2. 574E+02 1. 692E+02 2. 574E+02
---- Non-ldentified Nuclides ----

Key- Li ne

_ ACtIVItE K.L Act error ~ Lc TPU
Nucl i de (pG /LITER ) (1.96-sigma) (pG/LITER) (1.96-sigm)
BE- 7 -1. 362E+01 2. 696E+01 2. 154E+01 2. 7T65E+01 NOT | DENT.
NA- 22 5. 651E-01 3. 316E+00 2. 834E+00 3. 326E+00 NOT | DENT.
NA- 24 -7.810E+01 1. 175E+03 9. 915E+02 1. 175E+03 NOT | DENT.
AL- 26 1. 223E+00 3. 277E+00 2. 984E+00 3. 323E+00 NOT | DENT.
SC- 46 -1. 898E+00 3. 204E+00 1. 958E+00 3. 316E+00 FAI L ABUN
V- 48 2. 161E+00 3. 939E+00 3. 600E+00 4. 058E+00 NOT | DENT.
CR-51 1. 280E+00 3. 110E+01 2. 569E+01 3. 111E+01 NOT | DENT.
MN- 52 3. 717E-02 7. 156E+00 6. 093E+00 7. 156E+00 NOT | DENT.
M\ 54 3. 392E-01 3. 062E+00 2. 655E+00 3. 066E+00 NOT | DENT.
CO 56 -1. 130E+00 2. 841E+00 2. 264E+00 2. 886E+00 NOT | DENT.
CO 57 -1.312E-01 2. 790E+00 2. 405E+00 2. 791E+00 NOT | DENT.
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CO- 58
FE- 59
CO- 60
ZN- 65
GE-68
SE- 75
BR-77
SR- 82
RB- 83
RB- 84
KR- 85
SR- 85
RB- 86
Y- 88
Y-91
NB- 94
NB- 95
NB- 95M
ZR- 95
MO- 99
TC- 99M
RH 101
RH 102M
RU- 103
RH- 106
RU- 106
AG 108M
AG 110M
SN- 113

I N-114M
CD- 115
SN-117M
| -123
TE-123M
SB-124
SB- 125
TE- 125M
[ -126
SB-126
SB-127
[-131

| -132
TE-132
BA- 133

| -133
CS-134
CS-135

| -135
CS-136
BA- 137M
CS-137
CE- 139
BA- 140
LA- 140
CE-141
CE- 143
CE- 144
PM 144
PR- 144
PM 146
ND- 147
PM 147
PM 149
EU- 152
GD- 153
EU- 154
EU- 155
HO- 166M
T™ 171
LU- 176
HF- 181
W 181
TA- 182
RE- 183
RE- 184
W 188
0s-191

| R-192
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RPRPNNRFRPOOORRPRRWRNWANNRPORNNWRRROWRNONRFRPROOOWOWORNNNUINOWNORNNRPWRRARRPWRARPNROIROIRPNAIWORAWNWEROD

. 712E-01
. 778E+00
. 195E+00
. 271E+00
. 180E+01
. 380E+00
. 933E+01
. 877E+00
. 232E+00
. 157E+00
. 140E+03
. 392E+00
. 820E+01
. 374E-01
. T44E+02
. 172E+00
. 277E+00
. 563E+00
. 217E+00
. 442E+01
. 355E+06
. 251E+00
. 030E+00
. 848E+00
. 280E+01
. 280E+01
. 7T46E+00
. 469E- 01
. 950E+00
. 750E+00
. 217E+00
. 275E+00
. 012E+02
. 001E-01
. 301E-01
. 319E+00
. 215E+02
. 979E+00
. 359E+00
. 661E+00
. 219E+00
. 145E+15
. 211E+00
. 450E+00
. 531E+01
. 264E-01
. 346E- 01
. 982E+06
. 704E+00
. 081E+00
. 255E+00
. 315E+00
. 935E+00
. 935E+00
. 722E+00
. 712E+01
. 594E+00
. 114E+00
. 296E+01
. 100E+00
. 770E+00
. 803E+04
.161E+01
. 501E+00
. 699E+00
. 419E+00
. 080E+00
. 340E+00
. 367E+03
. 327E+00
. 654E-01
. 594E+00
. 255E+00
.211E+01
. 080E+00
. 610E+01
. 133E+00
. 691E+00

WP NNWRWWNWOTRORRFRRONAEANWNROIARRWWNROIRPWRROOIOIRPNRFRPRFROOWN S REFRWNNNNWNWITOORWWRWAPRORNNNPROOWON

. 620E+00
. 623E+00
. 305E+00
. 323E+00
. 249E+01
. 238E+00
. 045E+01
. 349E+01
. 492E+00
. 501E+00
. 947E+02
. 706E+00
. 052E+01
. 219E+00
. 305E+03
. 920E+00
. 574E+00
. 251E+01
. 247E+00
. 483E+01
. 915E+06
. 443E+00
. 738E+00
. 302E+00
. 806E+01
. 806E+01
. 760E+00
. 909E+00
. 805E+00
. 842E+01
. 772E+01
. 107E+00
. 443E+03
. 565E+00
. 533E+00
. 472E+00
. 082E+03
. 134E+01
. 375E+00
. 877E+01
. 453E+00
. 963E+16
. 292E+00
. 905E+00
. 899E+02
. 298E+00
. 503E+01
. 397E+06
. 796E+00
. 945E+00
.111E+00
. 081E+00
. 297E+00
. 297E+00
. 677E+00
. 022E+02
. 023E+01
. 340E+00
. 487E+02
. 119E+00
. 664E+01
. 298E+04
. 400E+02
. 124E+01
. 138E+01
. 406E+00
. 256E+01
. 144E+00
. 549E+03
. 962E+00
. 857E+00
. 301E+01
. 319E+01
. 109E+01
. 615E+00
. 858E+02
. 090E+01
. 302E+00

NOUIONONWNWAOOONWNINWNNERENRWWNNNRORPNEPNOORROICOONONEFRPWRARWNNNNNRPRPWONRONNEPNWOWNRARARPOIWNRANOTIER

. 788E+00
. 778E+00
. 035E+00
. 502E+00
. 217E+01
. 823E+00
. 624E+01
. 850E+01
. 931E+00
.110E+00
. 623E+02
. 607E+00
. 080E+01
. 556 E+00
. 054E+03
. 496E+00
. 785E+00
. 812E+00
. 736E+00
. 974E+01
. 000E+00
. 029E+00
. 995E+00
. 958E+00
. 057E+01
. 057E+01
. 507E+00
. 297E+00
. 509E+00
. 399E+01
.117E+01
. 236E+00
. 807E+03
. 639E+00
. 375E+00
. 441E+00
. 976E+02
. 105E+00
. 791E+00
. 439E+01
. 173E+00
. 000E+00
. 501E+00
. 985E+00
.617E+02
. 735E+00
. 243E+01
. 000E+00
. 280E+00
. 793E+00
. 951E+00
. 544E+00
. 113E+00
. 113E+00
. 669E+00
. 613E+01
. 698E+01
. 876E+00
. 141E+02
. 515E+00
. 215E+01
. 317E+04
. 674E+02
. 661E+00
. 023E+00
.011E+00
. 980E+00
. 374E+00
. 036E+03
. 269E+00
. 256E+00
. 678E+01
. 369E+00
.501E+01
. 647E+00
. 616E+02
. 463E+00
. 847E+00

WP NNWRWWWWUOTRORRFRRONAEANWNROIRARRWWWAROUIRPWRUIOOUTIRP,NRPRFROOWN A RERLANNNNWWWOOORWARRWARUIRPANNNRAROOWON

. 637E+00
. 671E+00
. 605E+00
. 945E+00
. 360E+01
. 676E+00
. 264E+01
. 363E+01
. 731E+00
. 605E+00
. 120E+03
. 297E+00
. 134E+01
. 228E+00
. 307E+03
. 040E+00
. 620E+00
. 267E+01
. 413E+00
. 505E+01
. 232E+06
. 489E+00
. 060E+00
. 405E+00
. 988E+01
. 988E+01
. 870E+00
. 940E+00
. 031E+00
. 849E+01
. 790E+01
. 233E+00
. 454E+03
. 579E+00
. 540E+00
. 536E+00
. 098E+03
. 220E+01
. 529E+00
.917E+01
. 642E+00
. 000E+00
. 752E+00
. 299E+00
. 900E+02
. 314E+00
. 504E+01
. 562E+06
. 857E+00
. 256E+00
. 440E+00
. 137E+00
. 385E+00
. 385E+00
. 920E+00
. 029E+02
. 052E+01
. 378E+00
. 515E+02
. 149E+00
. 667E+01
. 394E+04
. 404E+02
. 136E+01
. 144E+01
. 427E+00
. 264E+01
. 504E+00
. 602E+03
. 021E+00
. 857E+00
. 324E+01
. 370E+01
. 156E+01
. 673E+00
. 866E+02
. 091E+01
. 389E+00

NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
FAI L ABUN
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
FAI L ABUN
SHORT HLI F
FAI L ABUN
NOT | DENT.
FAI L ABUN
NOT | DENT.
NOT | DENT.
FAI L ABUN
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
FAI L ABUN
NOT | DENT.
NOT | DENT.
FAI L ABUN
FAI L ABUN
NOT | DENT.
NOT | DENT.
NOT | DENT.
FAI L ABUN
NOT | DENT.
SHORT HLIF
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
SHORT HLI F
FAI L ABUN
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
FAI L ABUN
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
FAI L ABUN
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
FAI L ABUN
FAI L ABUN
FAI L ABUN
NOT | DENT.
FAI L ABUN
NOT | DENT.
NOT | DENT.
FAI L ABUN
NOT | DENT.
FAI L ABUN
FAI L ABUN
FAI L ABUN
FAI L ABUN
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ORPNWRORPWWWAOUINFPRAR,WOARRARPRPRPRPONNWWOOIRE

. 970E+00
. 293E+00
. 946E+02
. 647E+01
. 511E+01
. 170E+00
. 367E+00
. 033E+00
. 285E-01
. 498E+01
. 498E+01
. 710E+01
. 710E+01
. 101E+00
. 605E+02
. 522E+01
. 507E+01
. 050E+00
. 301E+01
. 262E+02
. 124E+03
. 050E+00
. 385E+00
. 009E+01
. 504E+01
. 847E-01
. 221E-01
. 688E+00
. 669E-01
. 512E+00
. 665E+04
. 423E+00

ANFRPWWROOONNNRFWNNOIRPRUIRFRPWOWSNINDNWRNOORW

. 527E+00
. 357E+00
. 103E+02
. 773E+01
. 945E+01
. 040E+01
. 957E+01
. 219E+01
. 126E+01
. 019E+01
. 019E+01
. 436E+01
. 436E+01
. 998E+01
. 717E+03
. 546E+02
. 649E+01
. 647E+00
. 646E+01
. 920E+02
. 228E+04
. BA7E+00
. 982E+01
. 442E+01
. 350E+01
. 467E+00
. 301E+01
. 714E+00
. 526 E+00
. 367E+01
. 633E+04
. 983E+00

ARPRPWOWROONNUIRPWROIRARRPRPRARPENNOOIRPWOROINWN

. 736E+00
. 832E+00
.121E+02
. 318E+01
.451E+01
. 782E+00
. 332E+01
. 879E+01
. 865E+01
. 066E+01
. 066E+01
. 333E+01
. 333E+01
.492E+01
. 293E+03
. 320E+02
. 345E+01
. 457E+00
. 632E+01
. 040E+02
. 053E+04
. 457E+00
. 565E+01
. 192E+01
. 643E+01
. 187E+00
. 059E+01
. 037E+00
. 063E+00
. 115E+01
. 845E+04
. 480E+00

ONFPWWROOONNNRFRANNOIRPFRORPFRPWOWWNNWROON0OR~W

. 637E+00
. 396E+00
. 535E+02
. 406E+01
. 101E+01
. 050E+01
. 971E+01
. 221E+01
. 127E+01
. 093E+01
. 093E+01
. 630E+01
. 630E+01
. 001E+01
. 729E+03
. 566E+02
. 866E+01
. 862E+00
. 710E+01
. 050E+02
. 249E+04
. 862E+00
. 986E+01
. 793E+01
. 498E+01
. 470E+00
. 301E+01
. 791E+00
. 530E+00
. 408E+01
. 738E+04
. 265E+00

FAI L ABUN
NOT | DENT.
NOT | DENT.
NOT | DENT.
FAI L ABUN
NOT | DENT.
NOT | DENT.
NOT | DENT.
FAI L ABUN
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
FAI L ABUN
NOT | DENT.
NOT | DENT.
NOT | DENT.



IR R S b b b b I S b R Sk I S b b b I S R S S b b S b b b b S S R R R S I b b b b b I

*
*
*
*

ENERGY MDA COUNTS
43. 53 91. 7639
46. 54 75. 2581
49. 72 92. 3218
51. 35 74.1742
52. 39 84. 7033
53. 20 78. 6680
56. 28 82. 4044
57. 36 93. 0800
57.53 93. 1182
57.53 93.1187
57.98 99. 5039
59. 32 72.5029
59. 54 72. 5406
61. 49 85. 5459
63. 00 111. 2785
63. 29 109. 7612
63. 58 132. 6493
63. 81 119. 9773
64. 28 103. 0986
64. 99 118. 1671
65. 08 95. 8304
66. 73 96. 1812
66. 98 96. 2343
67. 24 94. 6839
67.67 99. 5920
67.75 99. 6091
69. 67 120. 4578
70. 83 89. 4877
72.81 128. 6190
72. 87 128. 6347
74. 66 120. 6328
74.82 122. 3030
74. 97 122. 3408
77.11 127. 7849
79. 69 120. 2056
80. 12 126. 8991
80. 19 126. 9162
80. 57 113. 8143
81. 00 112. 2587
81. 07 112. 2738
83. 79 81. 3256
84.21 76. 4072
85. 43 119. 8685
86. 55 103. 4353
86. 94 93. 4930
87.09 93.5190
87.57 93. 6019
88. 03 93. 6810
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GEL Laboratories LLC

2040 Savage Road

Char | est on,

SC 29407

GAMVA SPECTROSCOPY BACKGROUND REPORT

R R R b b b b b R I b b R R R I A b S R Sk kb S R Sk b A S R S b S b I R R kI S b b b

ENERGY MDA COUNTS
88. 34 93. 7339
88. 47 93. 7566
89. 96 94. 0108
91.11 94. 2056
91. 27 94. 2325
92.59 94. 4543
93.31 94. 5748
93. 35 94. 5812
94. 56 94. 7824
94. 65 94. 7974
94. 67 94. 8008
97. 43 112. 2643
98. 43 107. 3445
98. 44 107. 3464
99. 53 105. 1550

100. 11 96. 8282

100. 20 96. 8429

103. 18 112. 2099

103. 37 106. 5185

105. 31 108. 0062

106. 12 111. 5997

109. 28 112. 1666

111. 00 112. 4715

111.76 112. 6057

116. 24 120. 1081

116. 30 120. 1191

116. 74 109. 6706

117. 23 109. 7522
99. 53 96. 1800

120. 90 104. 1773

121.12 104. 2110

121. 22 104. 2268

121.78 113. 1528

122. 06 110. 5466

123. 07 116. 9104

127. 23 103. 3596

129. 43 103. 6842

131. 20 99. 4632

133. 02 98.8172

133. 52 104. 2798

136. 00 92. 3688
57.53 92. 4039

136. 47 82. 3188

140. 51 142. 3046

140. 88 133. 6583

143. 76 99. 1686

144. 24 128. 4175

145. 44 129. 7156

ENERGY MDA COUNTS
152. 32 119. 4404
152. 43 116. 5067
153. 25 95. 9591
323. 87 110. 8557
155. 04 118. 3691
156. 02 122. 9590
158. 56 102. 5406
158. 97 127. 8683
159. 00 127. 8725
162. 33 108. 2385
163. 33 112. 1063
165. 86 112. 4469
176. 31 100. 5468
176. 60 101. 5289
177.52 105. 4344
181. 07 91. 5527
184. 41 90. 3625
184. 58 91. 9116
143. 76 92.0273
186. 21 92.0771
190. 27 87.8615
193.51 86. 6216
198. 01 99. 0818
201. 83 112. 3515
205. 31 101. 7934
210. 85 84. 6510
218.12 89. 2310
222. 11 78. 6305
227.09 70. 0075
227. 38 70. 0267
228. 16 83. 0937
228.18 83. 0950
116. 74 83. 0950
235. 69 88. 7251
235. 96 88. 7473
238. 63 76. 8350
238. 98 76. 8599
240. 99 77.0020
242. 00 77.0727
244. 70 78. 0756
252. 40 75. 7491
252. 80 75. 7756
256. 23 77.2370
260. 90 73.2198
264. 66 52. 7650
268. 22 63. 3028
269. 46 78. 9514
271. 23 63. 4638

*
*
*
*



ENERGY MDA COUNTS
273. 65 63. 5922
276. 40 65. 8272
277. 37 70. 0629
277.60 69. 0303
278. 00 79.5161
279. 20 67.0273
279. 54 68. 0935
280. 46 62. 9031
283. 69 65. 1711
284. 31 60. 9975
285. 41 64. 2094
285. 90 69. 4996
287. 50 72. 7534
290. 67 67.6523
293. 27 71.1826
351. 93 68. 9584
295. 96 62. 6299
299. 98 51. 1135
300. 09 49. 4140
300. 13 49. 4154
301. 36 78. 8847
302. 85 59. 7657
256. 23 49. 5839
306. 78 51. 3831
308. 46 54. 8797
311. 90 70. 2122
316. 51 52. 8423
319. 41 70. 2497
320. 08 61. 6340
321.04 69. 2529
323. 87 67.2288
325. 23 67.2960
328. 76 57. 6760
333. 37 47.1689
334. 37 47. 2032
338. 28 51. 4995
338. 32 51. 5009
311. 90 51. 5805
340. 55 51. 5827
344. 28 54. 5800
345. 93 48. 4741
351. 06 49. 5325
351. 93 47.5712
356. 01 58.5778
364. 49 62. 4882
366. 42 39. 1058
356. 01 44, 3064
388. 16 38. 0830
388. 63 40. 8153
391. 70 33. 6256
264. 66 42. 0429
401. 81 48. 4757
402. 40 53. 0687
404. 85 34. 8225
410. 95 40. 4739
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ENERGY MDA COUNTS
414.70 41. 4893
427. 09 37. 1577
427. 87 37.1748
433. 94 32. 6459
440. 45 32. 7711
453. 88 31. 1397
463. 37 31. 3081
468. 07 39. 9523
473. 00 21. 9387
475. 06 44,8824
476. 78 38. 2344
477. 60 41.1203
477.99 36. 3468
482.18 43. 1411
487. 02 41. 3324
492. 35 37.5961
497. 08 32. 8591
511. 00 43.8113
514. 00 101. 4102
520. 40 40. 7644
520. 69 39. 1396
522. 65 0. 0000
527. 90 29. 4639
529. 59 29. 4888
529. 87 29. 4932
531. 02 29. 5107
546. 56 0. 0000
552. 55 27.8414
563. 25 20. 9903
569. 33 28. 0697
946. 00 28.0718
569. 70 24. 0639
583. 19 25. 2283
595. 83 21.9941
427. 87 30. 5208
602. 73 20. 3672
604. 72 20. 3862
609. 32 24. 5150
610. 33 32. 3609
614. 28 37.5377
618. 01 29. 7392
621. 93 32. 8734
630. 19 0. 0000
631. 29 15. 4742
155. 04 19. 6151
633. 25 20. 6499
634. 78 19. 6309
635. 95 19. 6411
636. 99 24. 8209
645. 85 21. 8029
657. 76 26. 0901
661. 66 15. 6804
664. 57 27.2130
666. 33 31. 4231
666. 50 27. 2353

ENERGY MDA COUNTS
667.71 0. 0000
677.62 16. 8395
685. 70 25. 3447
695. 00 30. 7424
696. 49 29. 7008
696. 51 29. 7008
697. 00 36. 0727
697. 49 35.0190
702. 65 37.2200
706. 68 33. 7301
711. 68 12. 4522
720. 70 16. 0682
721. 93 19. 6484
722.78 19. 6551
722.91 21. 4434
723. 31 21. 4468
724.19 21. 4541
727. 33 21.4810
733. 00 23. 3234
735. 93 19. 7580
739. 50 24.8221
744. 23 22. 7057
747. 24 17. 3199
752. 31 21. 6924
753. 82 18. 4493
756. 73 30. 4213
763. 94 37.0422
765. 80 31.6175
766. 42 28. 3537
766. 84 21. 8140
772. 60 0. 0000
776.52 25.1781
739. 50 24. 0963
778.90 23. 0093
783. 70 20. 8555
785. 37 25. 2618
792. 07 23. 8571
795. 86 22. 0527
810. 29 9.5014
344. 28 9. 5020
810. 76 12. 6708
815. 77 9. 5204
1048. 07 13.8977
832.01 21.4137
834. 85 21. 4352
836. 80 0. 0000
846. 77 19. 6542
856. 80 16. 1007
860. 56 13. 1663
871.09 16. 0458
873.19 17. 9466
875. 33 20. 7955
880. 51 17. 0446
881. 60 14. 2093
883. 24 8. 5303



ENERGY MDA COUNTS
657. 76 9. 3104
889. 28 17. 9095
894. 76 21. 2053
898. 04 21. 2288
903. 28 12. 4919
911. 20 14. 3515
926. 36 18. 2698
935. 54 17. 3602
937. 49 10. 6157
944. 13 12. 5729
946. 00 16. 4511
949. 00 21. 3103
667.71 0. 0000
964. 08 22. 3865
968. 97 20. 4715
983. 53 14. 6896
996. 26 15. 7311
1001. 03 13. 7850
1274. 44 16. 7579
1037. 84 10. 9526
1038. 76 0. 0000
475. 06 10. 9812
1048. 07 11. 9849
1050. 41 13. 9920
1063. 66 15. 0500
1077. 00 15. 1086
1077. 34 15. 1105
1085. 87 13. 1280
1099. 25 16. 2194
1112. 07 7.3254
1112. 84 6. 1060
1115. 54 22. 6965
1120. 29 15. 2966
1120. 55 15. 2979
1221. 41 19. 2354
1129. 67 15. 9504
1131. 51 0. 0000
1173. 23 11. 3827
1189. 05 13. 5094
1204. 77 13. 5660
1221. 41 15. 3727
1231. 02 14. 7109
1235. 36 22.0912
1238. 28 16. 8438
1260. 41 0. 0000
1274. 44 11. 6879
1274. 54 11. 6884
1291. 59 8.5371
1298. 22 7.4822
1312. 11 9. 6533
1332. 49 12. 9355
1365. 19 13. 0381
1368. 63 14. 9129
1384. 29 15. 9037
1408. 01 10. 3482
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ENERGY MDA COUNTS
1434. 09 14. 1964
1457. 56 0. 0000
1460. 82 10. 4744
1489. 16 13. 4160
1596. 21 9. 5050
1620. 50 8.8710
1678. 03 0. 0000
1690. 97 9. 7993
1764. 49 8. 1158
1063. 66 7.1091
1771. 35 3. 5553
1791. 20 0. 0000
1808. 65 6. 1383
1836. 06 7.1982

ENERGY MDA COUNTS




VAX/ VM5 Nuclide Identification Report Generated 24-DEC 2013 16: 14: 43. 56

R R I S S b I b b S b S S R I S b I S b I S b S S b R I Sk S S b I b S R S b S b b S

* CGEL Laboratories LLC *
* 2040 Savage Road *
* Charl est on, SC 29407 *
kkhkkhkhkkhkkhkkhhkkhkkhkhhkkhkhkhkhhkhkhkkhkhhkhkhkhhkhkhkkhkhhkhkkkhkhhkhkhkkhkihkhkkhkhhkhkhkkhkhhkhkkhkhhkkhkkk ik, ik, kihkk k) k,kk,*x*k**x*%
Configuration . DKA100: [ CANBERRA. GAMVA. ARCHI VE. GAMVA] G1203009338. CNF; 1

Background file : DKA100: | CANBERRA. GAMVA. ARCHI VE. GAMVA| BKG_GAMD9. CNF; 201
Background date : 21-DEC-2013 11:48:21

Sanpl e date : 23-DEC-2013 00: 00: 00 Acquisition date : 24-DEC-2013 14:14:04
Sanple 1D : G1203009338 Sanpl e quantity : 2.00000E+00 LI TER
Detector nane  : GAMD9 Det ector geonetry: 2LMB

El apsed live tine: 0 02:00: 00. 00 El apsed real tine: 0 02:00:00.54 0.0%
Energy tol erance : 1.50000 keV Analyst Initials : MHL

Abundance limt : 75.00000 Sensitivit : 3.00000

Batch ID : 1355780 Detector S :

Mat ri x Sglke ID LCS I D . 1604
kkkhkkhhkhkkhkkhkhhhkkhkhhhkhkhkhhhhkkhkhdhhkhkhhhhkhkhkhhhkkhkhdhhhkhkhdhhhkkhkhdhhkhkhhhhkhkhk dhhkhkhdhhkhkkhkhhhkkhkkhkidhhkkhkhkkhkhkkk*k

BACKGROUND CORRECTED SAMPLE PEAK REPORT

Pk It Ener gy Area Bkgnd FWHM Channel Left Pw Cts/Sec %rr Fi t
1 1 42. 84 17 40 0.87 86. 04 76 21 2.36E-03 61.3 2. 44E+00
2 1 45. 41 22 34 0.88 91.16 76 21 3.07E-03 49.6
3 0 58. 86 14 39 0.66 118.04 116 5 1.99E-03 69.8
4 1 63. 27* 3 49 0.93 126.83 124 13 4.63E-04412.0 2. 40E+00
5 1 66. 42* 8 46 0.94 133.12 124 13 1.12E-03155.1
6 0 92. 77* 67 83 1.14 185.77 180 13 9.37E-03 35.1
7 0 143. 57* 10 45 1.25 287.24 285 5 1. 36E-03126. 6
8 0 199. 98 81 75 3.37 399.92 393 17 1.12E-02 27.1
9 0 206. 61* 11 48 0.74 413.19 409 8 1.52E-03122.2

10 0 238. 47* 41 36 1.16 476.83 472 9 5.68E-03 35.8

11 0 296. 18* 22 29 2.40 592.12 588 10 3.10E-03 55.4

12 0 447.56 19 29 3.92 894.54 887 13 2.63E-03 63.2

13 0 479.90 12 15 0.91 959.16 956 8 1.71E-03 60.4

14 0 609. 66* 15 39 4.31 1218.43 1212 13 2.04E-03102.1

15 0 748. 44 8 6 0.49 1495.72 1490 8 1.10E-03 64.6

16 0 793. 99 10 4 1.26 1586.75 1583 8 1.39E-03 46.9

17 0 820. 69 19 0 3.18 1640.11 1636 10 2.64E-03 22.9

18 0 916. 80 7 4 1.32 1832.15 1828 7 9.03E-04 61.8

19 0 1002.42* 1 8 0.98 2003.26 1998 10 1.45E-04615.3

20 0 1053.18 5 3 0.94 2104.70 2101 6 6.94E-04 70.7

21 0 1055.80 7 4 0.87 2109.92 2107 7 9.03E-04 61.8

22 0 1064.28 9 0 1.38 2126.89 2124 6 1.25E-03 33.3

23 0 1324.58 5 4 1.19 2647.11 2642 7 6.25E-04 83.5

Flag: "*" = Peak area was nodified by background subtraction

Page 62 of 909



VMS Nuclide Identification Report V3.1 Generated 24-DEC- 2013 16: 14: 45

Configuration : DKA100: (L)CANBERRA. GAMVA. ARCHI VE. GAMVA] GL203009338. CNF; 1

Anal ?/ses_ b?/ : PEAK V16. 9, PEAKEFF V2. 2, ENBACK V1.6, NI D V3. 4

Sample title : MIHL o

Sanpl e date : 23-DEC-2013 00:00: 00 Acquisition date : 24-DEC 2013 14:14: 04
Sample ID : G1203009338 Sanpl e quantity : 2.0000 LITER

Sanpl e type : LIQUID Sanpl e geonetry

Detector nanme  : GAMVA9 Det ector geonetry: 2LMB

El apsed live tine: 0 02:00:00.00 El apsed real tine: 0 02:00:00.54 0.0%
Energy tol erance : 1.50 keV Halt life ratio 10. 00

Errors propagated: No stematic Error : 0.00 %
Efficiency type : Enpirical Eificiencies at : Peak Energy
Abundance Iimt 75. 00

I nterference Report

No interference correction perforned
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Nucl i de Line Activity Report o Pa%e ; 2
Sanple 1D : GL203009338 Acqui sition date : 24-DEC 2013 14:14:04

Nucl i de Type: .
Uncorrected EECayLCbrr 2-Si ghma

Nucl i de Energ% Ar ea %Abn oEf f pC /LITER pG/LITER oEr r or
RE- 183 57. 14 34.30* 6.198E-01 1.264E+01 1. 284E+01 139. 66
59. 32 14 58. 90 6. 198E-01 7. 358E+00 7. 478E+00 139. 66
67. 24 8 12.90 9.982E-01 1.173E+01  1.192E+01 310. 26
162.33 ------ 23. 30 2.490E+00 ------ Li ne_ Not Found ------
PB- 210 46. 54 22 4.25* 1.300E-01 7.500E+02 7. 501E+02 99. 25
TH 230 67.67 8 0.38* 9.982E-01 3.983E+02 3. 983E+02 310. 26
TH 232 63. 81 3 0.26* 8.373E-01 2.876E+02 2, 876E+02 823. 95
140.88 ------ 0.02 2.561E+00 ------ Li ne Not Found ------
TH 234 63. 29 3 3.70* 8.373E-01 2.021E+01 2. 021E+01 823. 95
92.59 67 4.23 2. 096E+00 1. 428E+02 1. 428E+02 70. 27
U 238 63. 29 3 3.70* 8.373E-01 2.021E+01 2. 021E+01 823. 95
92.59 67 4.23 2. 096E+00 1. 428E+02 1. 428E+02 70. 27
AM 241 59. 54 14 35.90* 6.198E-01 1.207E+01 1. 207E+01 139. 66

Flag: "*" = Keyline
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VAX/ VM5 Nuclide Identification Report Generated 24-DEC 2013 16: 14: 46. 06

kkhkkhkkhkkhkhkkhkkhkhkhkhkhkhkhkhkhkhkhhhhhhhhhhhkhkhk k k khk khkhkrkhkrhhkhhkhkhkhhkhhkhkhkhhhhkhhk k k k k k * *,*,*,*,*,**,x*x*x*x*x*x*%x*%

GEL Laboratories LLC
2040 Savage Road
Charl eston, SC 29407

R IR R b I b b I b b b S R R bk b S b R I b S R S b b b S SRR I b b S A b b b b R R

DETECTOR AND SAVPLE DATA

Configuration : DKAlOO:ECANBERRA GAMVA. ARCHI VE. GAMVA] G1203009338. CNF; 1
Acqui sition date : 24-DEC 2013 14:14:04 Sensitivity 3. 000

Detector ID ~ : GAM)9 Energy tol erance: 1,500

El apsed live tine: 0 02:00: 00. 00 Abundance limt : 75.000

El apsed real tine: 0 02: 00: 00. 54 Half life ratio : ****x*

Sanpl e date : 23-DEC-2013 00: 00: 00 Nuclide Library : LISUID

Sanmple ID : (1203009338 Analyst initials: MHHL

Bat ch Nunber : 1355780 Sanpl e Cpantlty . 2.0000E+00 LITER
Wet wt corr : 1. 00000 Vét Vi g : 0. 00000

0. 00000

******************************************* ****9****************************

CAL| BRATI ON | NFORVATI ON

F o3k % ok % X 3k X O %k X 3k F X 3k ¥ X F ¥ X * X F X
F o3k % Sk % X 3k X O %k X 3k ¥ X 3k ¥ X F X X * X * X

Eff. Cal. date : 6 JUN-2013 11:59:19 Eff. Geonetr ;. 2LMB
Eff. File : LCANBERRA GAMVA] lEFF GAMD9 2LMB. CNF; 11
*************************** EE b S b I b b P S b b b 4 Ak d T dd,kd*xFThhd*xddd,d*d*d,**x**d,**x*****x

Conbi ned Activity- MDA Report

NOTE: Not all "ldentified Nuclides" are valid.
Pl ease refer to Certificat e of Anal ysi s.

---- ldentified Nuclides ----

_ Activit Cnt uncert MDA

Nucl i de (pG /LITE (1.96-sigma) (pG/LITER)

RE- 183 1. 284E+01 1. 758E+01 2. T7T4E+01

PB-210 7. 501E+02 7. 296E+02 9. 644E+02

TH 230 3. 983E+02 1. 211E+03 1. 691E+03

TH 232 2. 876E+02 2. 323E+03 2. 7T72E+03

TH- 234 2. 021E+01 1. 632E+02 2. 008E+02

U- 238 2. 021E+01 1. 632E+02 2. 008E+02

AM 241 1. 207E+01 1. 652E+01 2. 983E+01

---- Non-ldentified Nuclides ----

Key-Llne
_ Activit K. L. Cnt Uncert MDA

Nucl i de (pG /LITE 1.96-sigm) (pC/LITER)

BE- 7 1. 210E+01 1. 542E+01 3. 067E+01 NOT | DENT
NA- 22 -1. 389E-01 1. 631E+00 3. 498E+00 NOT | DENT
NA- 24 5.317E-01 1. 123E+01 2. 445E+01 NOT | DENT
AL- 26 6. 971E-01 2. 079E+00 4. 841E+00 NOT | DENT
K- 40 - 3. 057E+01 2. 572E+01 4. 432E+01 NOT | DENT
SC- 46 -5.621E-01 2. 413E+00 4. 497E+00 NOT | DENT
V- 48 2. 249E+00 2. 024E+00 4. 867E+00 NOT | DENT
CR-51 -1. 683E+00 1. 687E+01 3. 176E+01 NOT | DENT
MN\- 52 -1. 448E+00 3. 283E+00 6. 053E+00 NOT | DENT
M\ 54 2. 168E+00 2. 552E+00 5. 395E+00 NOT | DENT
CO 56 9. 052E- 01 2. 407E+00 4. 884E+00 NOT | DENT
CO 57 1. 548E-01 1. 799E+00 3. 312E+00 NOT | DENT
CO- 58 -4.210E-01 2. 226E+00 4. 214E+00 NOT | DENT
FE- 59 5. 386E-01 3. 396E+00 7. 122E+00 NOT | DENT
CO- 60 - 8. 752E- 01 2. 649E+00 5. 017E+00 NOT | DENT
ZN- 65 - 3. 134E+00 4. 930E+00 8. 374E+00 NOT | DENT
CU- 67 - 9. 998E+00 7. 753E+00 1. 323E+01 FAI L ABUN
GE- 68 -1. 283E+01 6. 399E+01 1. 221E+02 NOT | DENT
AS- 74 2. 616E+00 4. 130E+00 8. 175E+00 NOT | DENT
SE- 75 -1. 310E+00 2. 961E+00 4. 980E+00 NOT | DENT
BR- 77 2. 569E+01 1. 801E+01 2. 7T64E+01 FAI L ABUN
SR- 82 - 3. 809E+00 1. 383E+01 2. 605E+01 NOT | DENT.
RB- 83 3. 008E+00 4. 395E+00 8. 907E+00 NOT | DENT.
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RB- 84
KR- 85
SR- 85
RB- 86
Y- 88
Y-91
NB- 94
NB- 95
NB- 95M
ZR- 95
MO- 99
TC- 99M
RH 101
RH 102M
RU- 103
RH- 106
RU- 106
AG 108M
CD- 109
AG 110M
SN-113

I N-114M
CD- 115
SN-117M
| -123
TE-123M
SB-124
SB-125
TE-125M
| -126
SB-126
SN-126
SB-127
[-131

| -132
TE-132
BA- 133

| -133
CS-134
CS-135

| -135
CS-136
BA- 137M
CS- 137
CE- 139
BA- 140
LA- 140
CE-141
CE- 143
CE- 144
PM 144
PR- 144
PM 146
ND- 147
PM 147
PM 149
EU- 152
GD- 153
EU- 154
EU- 155
HO- 166M
T™M 171
LU- 176
HF- 181
W 181
TA- 182
RE- 184
RE- 188
W 188
0s-191

| R-192
HG- 203
Bl - 207
TL-208
Bl -211
PB- 211
Bl -212
PB- 212
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O RWNNNWREFENOORRENRERENAEANOORANUIOOROONOUIWWRRFRPRFPNWOONWOUIOWRNNNNWORRERPENRFRPOWN000RUTIONWRNRFRPWOWWRRFRORFRPW

. 015E+00
. 340E+03
. 105E+00
. 482E+00
. 209E- 02
. 300E+02
. 040E-01
. 222E+00
. 627E+00
. 547E+00
. 334E+00
. 361E+01
. 559E- 02
.174E-01
. 607E-01
. 234E+00
. 234E+00
. 484E-01
. 230E+01
. 363E-02
. 944E+00
. 916E+00
. 473E+00
. 682E+00
. 405E+01
. 799E+00
. 567E-01
. 180E+00
. 712E+01
. 443E+00
. 649E-01
. 7T7T4E+00
. 910E+00
. 750E-01
. 000E+00
. 373E-01
. 680E-01
. 972E+00
. 584E-01
. 281E+00
. 053E+02
.137E-01
. 419E+00
. 499E+00
. 102E-01
. 936E+00
. 936E+00
. 839E-01
. 003E+00
. 414E+00
. 542E-01
. 241E+01
. 088E-01
. 190E+00
. 076E+03
. 903E+01
. 633E-01
. 305E-01
. 072E+00
. 827E+00
. 868E+00
. 006E+03
. 622E-02
. 488E+00
. 367E+01
. 212E+00
. 953E+00
. 886E+00
. 240E+01
. 544E-01
. 088E-01
. 593E+00
. 991E+00
. 915E-01
. 264E+00
. 194E+00
. 688E+01
. 463E+00

JIWUOITRPNERPNRPORRPOIRPENEPENPR,OOINOOUIRPNENRFRPORWWRENNWEARNNNNWNOIOTARNOOOUIRPFENERERERNRUOIRNNNENENWSNNDNNDNDNRROW

. 372E+00
. 098E+02
. 146E+00
. 523E+01
. 660E+00
. 522E+02
. 352E+00
. 312E+00
. 631E+00
. 281E+00
. 269E+01
. 908E+02
. 301E+00
. 845E+00
. 079E+00
. 088E+01
. 088E+01
. 961E+00
. 792E+01
. 977E+00
. 686E+00
. 088E+01
. 095E+01
. 050E+00
. 532E+01
. 961E+00
. 809E+00
. 327E+00
. 129E+02
. 445E+00
. 209E+00
. 849E+00
. 897E+00
. 488E+00
. 067E+05
. 668E+00
. 776E+00
. 764E+00
. 7T59E+00
. 105E+01
. 453E+02
. 326E+00
. 200E+00
. 324E+00
. 931E+00
. 067E+00
. 067E+00
. 114E+00
. 542E+00
. 270E+01
. 469E+00
. 833E+02
. 632E+00
. 585E+01
. 254E+04
. 907E+01
. 162E+00
. 023E+00
. 050E+00
. 045E+00
. 216E+00
. 412E+03
. 716E+00
. 357E+00
. 871E+01
. 090E+01
. 772E+00
. 044E+01
. 285E+02
. 396E+00
. 989E+00
. 186E+00
. 954E+00
. 743E+00
. 451E+01
. 335E+01
. 314E+01
. 932E+00

OCORPNPRORWRNRPONWAWROFRPRORFRPFRPONRWANRPRPONNWWWIOINNAROIRORARPRPORPFRPRPFPONWNRRAWORWARWONAEANPAORARARLOOICIOROT

. 573E+00
. 434E+03
. 536E+00
. 084E+01
. 440E+00
. 355E+03
. 459E+00
. 148E+00
. 149E+01
. 035E+00
. 407E+01
. 871E+02
. 205E+00
. 912E+00
. 865E+00
. 093E+01
. 093E+01
. 518E+00
. 025E+02
. 750E+00
. 628E+00
. 898E+01
. 100E+01
. 929E+00
. 956E+01
. 785E+00
. 139E+01
.114E+01
. 121E+03
.434E+01
. 428E+00
. 027E+01
. 204E+01
. 76 7E+00
. O00E+00
. 852E+00
. 046E+00
. 562E+01
. 802E+00
. 107E+01
. 317E+02
. 337E+00
. 653E+00
. 859E+00
. 502E+00
. 626E+00
. 626E+00
. 522E+00
. 804E+01
. 364E+01
. 913E+00
. 646E+02
. 802E+00
. 750E+01
. 550E+04
. 686E+02
. 180E+01
. 130E+01
. 789E+00
. 459E+01
. 795E+00
. 334E+03
. 250E+00
.411E+00
. 734E+01
. 265E+01
. 726E+00
. 923E+01
. 569E+02
. 165E+01
. 840E+00
. 361E+00
. 024E+00
. 923E+00
. 781E+01
. 001E+02
. 836E+01
. 287E+00

§ §
35335335335355
SRASAASAASAASS

1
>
—
>
oy
C
b

§
338355335355553
S ASSAa55A95a95

NOT | DENT.
FAI L ABUN
NOT | DENT.
NOT | DENT,
SHORT HLIF
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
FAI L ABUN
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
FAI L ABUN
NOT | DENT.
FAI L ABUN
FAI L ABUN
FAI L ABUN
NOT | DENT.
FAI L ABUN
FAI L ABUN
FAI L ABUN
FAI L ABUN
NOT | DENT.
FAI L ABUN
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
FAI L ABUN
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NFRPUIWRWRRPRPRPONNNRRERROOOOONNNNEFENNRFROIN

. 750E+00
. 227E+00
. 267E+00
. 801E+00
. 142E+00
. 665E+01
. 264E+01
. 448E+01
. 439E+00
. 439E+00
. 750E+00
. 750E+00
. 463E+00
. 349E+00
. 682E+01
. 623E+00
. 070E+00
. 471E+00
. 925E+01
. 538E+03
. 559E+00
. 070E+00
. 881E+01
. 7T47E+01
. 141E+00
. 047E+00
. 366E-01
. 226E+00
. 173E+00
. 077E+04
. 643E+00

ARONNNDUINDROWNDRWRWUIRRRROARNNUIRN

. 523E+00
. 046E+01
. 741E+00
. 915E+01
. 478E+01
. 736E+01
. 702E+01
. 712E+01
. 996E+01
. 996E+01
. 153E+01
. 153E+01
. 932E+00
. 954E+01
. 017E+02
. 764E+01
. 912E+00
. 074E+01
. 528E+02
. 370E+03
. 627E+01
. 912E+00
. 022E+01
. 189E+01
. 185E+00
. 802E+00
. 535E+00
. 510E+00
. 361E+00
. 292E+04
. 676E+00

ONRFRPUITRRPNOWOWROWOOOROORFPWWERLNOONUIRRFRE

. 236E+01
. 370E+01
. 066E+01
. 505E+01
. 668E+01
. 592E+01
. 905E+01
. 159E+02
. 555E+01
. 555E+01
. 747E+01
. 747E+01
. 287E+00
. 837E+01
. 895E+02
. 532E+01
. 158E+00
. 7T66E+01
.211E+02
. 580E+04
. 020E+01
. 158E+00
. 957E+01
. 210E+01
. 958E+00
. 484E+01
. 854E+00
. 437E+00
. 594E+01
. 221E+04
. 285E+00

NOT | DENT.
FAI L ABUN
FAI L ABUN
NOT | DENT.
NOT | DENT.
FAI L ABUN
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
FAI L ABUN
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
FAI L ABUN
NOT | DENT.
FAI L ABUN
NOT | DENT.
NOT | DENT.
NOT | DENT.
FAI L ABUN
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.



VAX/ VM5 Nuclide Identification Report Generated 24-DEC 2013 16: 14:41. 85
PEAK REPORT W THOUT BACKGROUND SUBTRACTI ON

Pk It Ener gy Area Bkgnd FWHM Channel Left Pw Cts/Sec %err Fi t
1 1 42. 84 17 40 0.87 86.04 76 21 2.36E-03 61.3 2.44E+00
2 1 45. 41 22 34 0.88 91.16 76 21 3.07E-03 49.6
3 0 58. 86 14 39 0.66 118.04 116 5 1.99E-03 69.8
4 1 63. 27 46 49 0.93 126.83 124 13 6.38E-03 28.5 2. 40E+00
5 1 66. 42 20 46 0.94 133.12 124 13 2.81E-03 56.7
6 0 92.77 173 83 1.14 185.77 180 13 2.41E-02 13.3
7 0 143.57 27 45 1.25 287.24 285 5 3.78E-03 41.3
8 0 186.44 33 113 0.78 372.89 368 9 4.58E-03 61.3
9 0 199.98 81 75 3.37 399.92 393 17 1.12E-02 27.1

10 0 206.61 16 48 0.74 413.19 409 8 2.22E-03 79.1

11 0  238.47 59 36 1.16 476.83 472 9 8.19E-03 22.5

12 0 296.18 33 29 2.40 592.12 588 10 4.60E-03 35.3

13 0 447.56 19 29 3.92 894.54 887 13 2.63E-03 63.2

14 0 479.90 12 15 0.91 959.16 956 8 1.71E-03 60.4

15 0 511. 22 156 58 1.81 1021.74 1015 15 2.17E-02 13.2

16 0 609.66 35 39 4.31 1218.43 1212 13 4.86E-03 40.5

17 0 748. 44 8 6 0.49 1495.72 1490 8 1. 10E-03 64.6

18 0 793.99 10 4 1.26 1586.75 1583 8 1.39E-03 46.9

19 0 820.69 19 0 3.18 1640.11 1636 10 2.64E-03 22.9

20 0 916.80 7 4 1.32 1832.15 1828 7 9.03E-04 61.8

21 0 1002.42 9 8 0.98 2003.26 1998 10 1.31E-03 63.3

22 0 1053.18 5 3 0.94 2104.70 2101 6 6.94E-04 70.7

23 0 1055.80 7 4 0.87 2109.92 2107 7 9.03E-04 61.8

24 0 1064.28 9 0 1.38 2126.89 2124 6 1.25E-03 33.3

25 0 1324.58 5 4 1.19 2647.11 2642 7 6.25E-04 83.5
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VAX/ VM5 Nuclide Identification Report Generated 24-DEC 2013 16: 14:44. 13

Nucl ide Line Activity Report

Nucl i de Type:

) Uncorrect ed Decay Corr
Nucl i de Energ% Area %Abn o&f | pC /LITER pG/LITER
RE- 183 57. 14  34.30* 6.198E-01 1.264E+01 1. 284E+01

59. 32 14 58.90 6.198E-01 7.358E+00 7.478E+00
67. 24 8 12.90 9.982E-01 1.173E+01  1.192E+01
162.33  ------ 23. 30 2.490E+00 ------ Li ne_Not Found
PB- 210 46. 54 22 4.25* 1.300E-01 7.500E+02 7. 501E+02
TH 230 67. 67 8 0.38* 9.982E-01 3.983E+02 3. 983E+02
TH 232 63. 81 3 0.26* 8.373E-01 2.876E+02  2.876E+02
140.88 ------ 0.02 2.561E+00 ------ Li ne Not Found
TH 234 63. 29 3 3.70* 8.373E-01 2.021E+01 2. 021E+01
92.59 67 4,23  2.096E+00 1.428E+02 1. 428E+02
U 238 63. 29 3 3.70* 8.373E-01 2.021E+01 2. 021E+01
92.59 67 4,23  2.096E+00 1.428E+02 1. 428E+02
AM 241 59. 54 14 35.90* 6.198E-01 1.207E+01 1. 207E+01

Flag: "*" = Keyline
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2

Summary of Nuclide Activity 24 DEC 201ga%2_i4_04

Sanple I D : GL203009338 Acqui sition date

Total nunber of lines in spectrum 23

Nunber of unidentified |ines o 9

Nunber of lines tentatively identified by NID 14 60. 87%
Nucl i de Type :

) ) Uncorrected Decay Corr Decay Corr 2- Sigma
Nucl i de Hife Deca pC /LI TER pC /LITER 2-Sigma Error % krror Flags
RE- 183 70. 00D 1.02 1.264E+01 1. 284E+01 1. 794E+01  139. 66
PB- 210 22.20Y 1.00 7.500E+02 7. 501E+02 7. 445E+02 99. 25
TH 230 54E+04Y 1.00 3.983E+02 3. 983E+02 12. 36E+02  310. 26
TH 232 41E+10Y 1.00 2.876E+02 2. 876E+02 23. 70E+02  823. 95
TH- 234 47E+09Y 1.00 2.021E+01 2. 021E+01 16. 65E+01  823.95
U- 238 47E+09Y 1.00 2.021E+01 2. 021E+01 16. 65E+01  823.95
AM 241 432. 60Y 1.00 1.207E+01 1. 207E+01 1. 686E+01  139. 66

Total Activity : 1.501E+03 1. 501E+03
G and Total Activity : 1.501E+03 1. 501E+03
Fl ags: "K' = Keyline not found "M = Manual | y accepted o
"E'" = Mahually edited "A" = Nuclide specitic abn. limt
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Uni dentified Energg Li nes
Sanple 1D : GL203009338

Acqui sition date :

It Ener gy Ar ea Bkgnd FWHM Channel

1 42. 84 17 40 0.87
0 143.57 10 45 1.25
0 199.98 81 75 3.37
0 206.61 11 48 0.74
0 238.47 41 36 1.16
0 296.18 22 29 2.40
0 447.56 19 29 3.92
0 479.90 12 15 0.91
0 609.66 15 39 4.31
0 748.44 8 6 0.49
0 793.99 10 4 1.26
0 820.69 19 0 3.18
0 916.80 7 4 1.32
0 1002.42 1 8 0.98
0 1053.18 5 3 0.94
0 1055.80 7 4 0.87
0 1064. 28 9 0 1.38
0 1324.58 5 4 1.19
Flags: "T" = Tentatively associ ated
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86.
287.
399.

Left Pw Cts/Sec

76
285
393

21
5
17

T N
~NO~NOO~O000WOWOW

OFRPOORFRONRFPRFEPNEFENWOIRFEEN

. 36E- 03
. 36E- 03
. 12E-02
. 52E-03
. 68E-03
. 10E- 03
. 63E-03
. 71E- 03
. 04E- 03
. 10E- 03
. 39E- 03
. 64E- 03
. 03E- 04
. 45E- 04
. 94E- 04
. 03E-04
. 25E-03
. 25E- 04

Pa%e :
24- DEC- 2013 14: 14: 04

Okcr r

* k%%
* %k %%

54.2

* k%%
71.5
* k%%
* k%%
* k%%
* % %%
* k%%

93.8
45. 9

* k%%
* k%%
*k k%
* k%%

66. 7

* %k %%

ONNNN0OORRFRPRFPRFRPFENNNNO

&S f

.10E-02
. 56E+00
. 29E+00
. 25E+00
. 08E+00
. 83E+00
. 42E+00
. 36E+00
. 16E+00
. 00E+00
.58E-01
.33E-01
.55E-01
. 95E-01
. 64E-01
. 62E-01
.57E-01
. 33E-01

3

Fl ags

——— -

——



VAX/ VM5 Nuclide Identification Report Generated 24-DEC 2013 16: 14:51. 84
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GEL Laboratories LLC
2040 Savage Road
Charl eston, SC 29407

R IR R b I b b I b b b S R R bk b S b R I b S R S b b b S SRR I b b S A b b b b R R

DETECTOR AND SAVPLE DATA

Configuration : DKAlOO:ECANBERRA GAMVA. ARCHI VE. GAMVA] G1203009338. CNF; 1
Acqui sition date : 24-DEC 2013 14:14:04 Sensitivity 3. 000
Detector ID ~ : GAM)9 Energy tol erance: 1.500
El apsed live tine: 0 02:00: 00. 00 Abundance limt : 75.000
El apsed real tine: 0 02: 00: 00. 54 Half life ratio : ****x*
Sanpl e date : 23- DEC-2013 00: 00: 00 Nuclide Library : LISUID
Sanmple ID : (1203009338 Anal st initials: MHL
Bat ch Nunber : 1355780 CUantlt : 2. 0000E+00 LI TER
ggantlty Err(9 5. 0000E- 03 %
Wt wt corr : 1. 00000 t Wi : 0. 00000
0. 00000

******************************************* **** ****************************

CAL| BRATI ON | NFORVATI ON

| . date ©  6-JUN-2013 11:59:19 Eff. Geonetr : 2LMB
Ls . DKA100: [ CANBERRA. GAMVA] EFF_GAMD9 2L MB. CNF; 11

LR R R R R R R R R R R R R R SRR R R R R R R R R R R R R R R R RS EEEEE R RS R EEEEEREEEEERE RS R ER

mirm

ff.
Eff.
* %

* %

* Ok 3 O 3k ¥ Ok % X 3k X X 3k X X ¥ F 3k X X ¥ F F* ¥ X
¥k % O 3k ¥ S % X 3k X X 3k X X X F 3k X X ¥ F F* ¥ X

Ca
Fi
* % * %
Combi ned Activity- MDA Report
NOTE: Not all "ldentified Nuclides" are valid.
Pl ease refer to Certificat e of Anal ysi s.

---- |ldentified Nuclides ----

_ Activit Act Error ~ Lc TPU
Nucl i de (pG /LITE (1.96-sigma) (pG/LITER) (1.96-sigm)
RE- 183 1. 284E+01 1. 766E+01 1. 257E+01 1. 766E+01
PB- 210 7.501E+02 7. 369E+02 4. 442E+02 7. 369E+02
TH 230 3. 983E+02 1. 213E+03 7. 832E+02 1. 213E+03
TH 232 2. 876E+02 2. 323E+03 1. 274E+03 2. 323E+03
TH 234 2.021E+01 1. 633E+02 9. 226E+01 1. 633E+02
U- 238 2.021E+01 1. 633E+02 9. 226E+01 1. 633E+02
AM 241 1. 207E+01 1. 658E+01 1. 384E+01 1. 658E+01
---- Non-ldentified Nuclides ----

Key- Li ne

_ Act|V|t§ K.L Act error ~ Lc TPU
Nucl i de (pG /LITER ) (1.96-sigma) (pG/LITER) (1.96-sigm)
BE- 7 1. 210E+01 1. 545E+01 1. 352E+01 1. 639E+01 NOT | DENT
NA- 22 -1. 389E-01 1. 631E+00 1. 359E+00 1. 632E+00 NOT | DENT
NA- 24 5.317E-01 1. 123E+01 9. 702E+00 1. 124E+01 NOT | DENT
AL- 26 6. 971E-01 2. 080E+00 1. 922E+00 2. 104E+00 NOT | DENT
K- 40 - 3. 057E+01 2. 586E+01 1. 810E+01 2. 930E+01 NOT | DENT
SC- 46 -5.621E-01 2. 413E+00 1. 955E+00 2.427E+00 NOT | DENT
V- 48 2. 249E+00 2. 042E+00 2. 097E+00 2. 280E+00 NOT | DENT
CR-51 -1. 683E+00 1. 687E+01 1. 436E+01 1. 689E+01 NOT | DENT
MN- 52 - 1. 448E+00 3. 285E+00 2. 504E+00 3. 349E+00 NOT | DENT
WN- 54 2. 168E+00 2. 563E+00 2. 422E+00 2. 743E+00 NOT | DENT
CO 56 9. 052E-01 2. 409E+00 2. 160E+00 2. 444E+00 NOT | DENT
CO 57 1. 548E-01 1. 799E+00 1. 539E+00 1. 801E+00 NOT | DENT
CO- 58 -4.210E-01 2. 226E+00 1. 833E+00 2. 234E+00 NOT | DENT
FE- 59 5. 386E-01 3. 396E+00 2. 936E+00 3. 405E+00 NOT | DENT
CO- 60 -8. 752E-01 2. 650E+00 2. 105E+00 2. 679E+00 NOT | DENT
ZN- 65 - 3. 134E+00 4. 946E+00 3. 496E+00 5. 144E+00 NOT | DENT
CU- 67 - 9. 998E+00 7. 801E+00 6. 275E+00 9. 010E+00 FAI L ABUN
CGE- 68 -1. 283E+01 6. 401E+01 5. 050E+01 6. 427E+01 NOT | DENT
AS-74 2. 616E+00 4. 139E+00 3. 700E+00 4. 304E+00 NOT | DENT
SE- 75 -1. 310E+00 2. 963E+00 2. 269E+00 3. 022E+00 NOT | DENT
BR- 77 2. 569E+01 1. 816E+01 1. 298E+01 2. 154E+01 FAI L ABUN
SR- 82 - 3. 809E+00 1. 383E+01 1. 122E+01 1. 394E+01 NOT | DENT
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0S-191
| R-192
HG 203
Bl - 207
TL- 208
Bl -211
PB-211
Bl -212
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RPRWNNNWRERENOORRPNRPNARNORANUIOROOONOUTIWWRRFPE~NWONWOUIOOWRNNNDNWORRFRRFRPREPNRFRPOWNOOO0ORUTONWRENRFRPWWR RO FRPLOW

. 008E+00
. 015E+00
. 340E+03
. 105E+00
. 482E+00
. 209E- 02
. 300E+02
. 040E-01
. 222E+00
. 627E+00
. 547E+00
. 334E+00
. 361E+01
. 559E-02
.174E-01
. 607E-01
. 234E+00
. 234E+00
.484E-01
. 230E+01
. 363E-02
. 944E+00
. 916E+00
. 473E+00
. 682E+00
. 405E+01
. 799E+00
. 567E-01
. 180E+00
. 712E+01
. 443E+00
. 649E-01
. 7TT7T4E+00
. 910E+00
. 750E-01
. 254E+04
. 373E-01
. 680E-01
. 972E+00
. 984E-01
. 281E+00
. 053E+02
.137E-01
. 419E+00
. 499E+00
. 102E-01
. 936E+00
. 936E+00
. 839E-01
. 003E+00
. 414E+00
. 542E-01
. 241E+01
. 088E-01
. 190E+00
. 076E+03
. 903E+01
. 633E-01
. 305E-01
. 072E+00

827E+00

. 868E+00
. 006E+03
. 622E-02
. 488E+00
. 367E+01
. 212E+00
. 953E+00
. 886E+00
. 240E+01
. 544E-01
. 088E-01
. 593E+00
. 991E+00
. 915E-01
. 264E+00
. 194E+00
. 688E+01

WUIRPNRPNRPORRPUOIRPFEPNERPNRAROUUINOOUIRNENRFRPORWOWWERENNWRRNNNNWONOOIOIRARNOOUIRENERERENRFRUOIRNNNENEFENWONNDNDNNDNR,POWS

. 419E+00
. 389E+00
. 164E+02
. 176E+00
. 523E+01
. 660E+00
. 526E+02
. 352E+00
. 315E+00
. 636E+00
. 285E+00
. 269E+01
. 911E+02
. 301E+00
. 846E+00
. 079E+00
. 089E+01
. 089E+01
. 962E+00
. 802E+01
. 977E+00
. 690E+00
. 089E+01
. 095E+01
. 055E+00
. 537E+01
. 968E+00
. 809E+00
. 332E+00
. 129E+02
. 448E+00
. 210E+00
. 855E+00
. 900E+00
. 488E+00
. 068E+05
. 669E+00
. 777E+00
. 774E+00
. 759E+00
. 108E+01
. 465E+02
. 328E+00
. 204E+00
. 328E+00
. 932E+00
. 084E+00
. 084E+00
. 114E+00
. 581E+00
. 270E+01
. 470E+00
. 834E+02
. 632E+00
. 587E+01
. 255E+04
. 917E+01
. 163E+00
. 024E+00
. 053E+00
. 062E+00
. 225E+00
. 415E+03
. 716E+00
. 360E+00
. 906E+01
. 091E+01
. 844E+00
. 044E+01
. 285E+02
. 396E+00
. 989E+00
. 200E+00
. 990E+00
. 743E+00
. 452E+01
. 336E+01
. 318E+01

WHAERPNNNRPUIWOWORRFRPREPNWOWIIOINRARPNENROWWWRREFEENNONONNONOIRARWOOIRARMRPRPRPOONRFERARPRPRPRPRPERPRERPENOIRPROINDNWON D

. 012E+00
. 355E+00
. 721E+02
. 063E+00
. 126E+01
. 209E+00
. 319E+02
. 988E+00
. 812E+00
. 249E+00
. 539E+00
. 891E+01
. 334E+02
. 957E+00
. 261E+00
. 717E+00
. 823E+01
. 823E+01
. 566E+00
. 775E+01
. 630E+00
. 060E+00
. 779E+00
. 305E+00
. 838E+00
. 383E+01
. 771E+00
. 670E+00
. 990E+00
. 213E+02
. 398E+00
. 713E+00
. 781E+00
. 156E+00
. 162E+00
. 000E+00
. 235E+00
. 274E+00
. 966E+00
. 090E+00
. 724E+00
. 822E+02
. 218E+00
. 569E+00
. 658E+00
. 622E+00
. 285E+00
. 285E+00
. 049E+00
. 290E+00
. 093E+01
. 215E+00
. 644E+02
. 124E+00
. 207E+01
. 424E+04
. 703E+01
. 330E+00
. 254E+00
. 783E+00
. 788E+00
. 948E+00
. 009E+03
. 475E+00
. 968E+00
. 724E+01
. 922E+00
. 569E+00
. 964E+00
. 440E+02
. 426E+00
. 744E+00
. 014E+00
. 563E+00
. 212E+00
. 272E+01
. 564E+01
. 047E+01

WUIRPNNNRFRPORRFRPORPNNEPNRAOUUINORUUIRNENRPRPROWRNNWORRNNNNWONOOIOIRNOOOUINENERERENRFRUOIRNNNENEFENWONNDNNNNOIFRPW S

. 623E+00
. 652E+00
. 098E+03
. 001E+00
. 524E+01
. 660E+00
. 672E+02
. 356E+00
. 380E+00
. 727E+00
. 358E+00
. 274E+01
. 939E+02
. 302E+00
. 861E+00
. 080E+00
. 122E+01
. 122E+01
. 991E+00
. 982E+01
. 977E+00
. 829E+00
. 097E+01
. 097E+01
. 191E+00
. 662E+01
. 128E+00
. 822E+00
. 492E+00
. 130E+02
. 529E+00
. 224E+00
. 987E+00
. 962E+00
. 494E+00
. 081E+05
. 680E+00
. 811E+00
. 977E+00
. 761E+00
. 169E+01
. 673E+02
. 343E+00
. 294E+00
. 424E+00
. 932E+00
. 558E+00
. 558E+00
. 123E+00
. 040E+01
. 275E+01
. 500E+00
. 855E+02
. 633E+00
. 629E+01
. 260E+04
. 000E+02
. 166E+00
. 034E+00
. 138E+00
. 319E+00
. 418E+00
. 457E+03
. 716E+00
. 454E+00
. 004E+01
. 127E+01
. 632E+00
. 052E+01
. 285E+02
. 396E+00
. 994E+00
. 491E+00
. 404E+00
. 7T46E+00
. 459E+01
. 339E+01
. 404E+01

§
3583555355553
SSAaS5a955995

2885
00
EE

§
3335583558558
S ASS5a95aa955

NOT | DENT.
NOT | DENT.
FAI L ABUN
NOT | DENT.
NOT | DENT.
SHORT HLIF
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
FAI L ABUN
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
FAI L ABUN
NOT | DENT.
FAI L ABUN
FAI L ABUN
FAI L ABUN
NOT | DENT.
FAI L ABUN
FAI L ABUN
FAI L ABUN
FAI L ABUN
NOT | DENT.
FAI L ABUN
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
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NFRUIWRWRRPRPRONNNRRROOOONNNNEFENNEFOIN OO

. 463E+00
. 750E+00
. 227E+00
. 26 7E+00
. 801E+00
. 142E+00
. 665E+01
. 264E+01
. 448E+01
. 439E+00
. 439E+00
. 750E+00
. 750E+00
. 463E+00
. 349E+00
. 682E+01
. 623E+00
. 070E+00
. 471E+00
. 925E+01
. 538E+03
. 559E+00
. 070E+00
. 881E+01
. 7T47E+01
. 141E+00
. 047E+00
. 366E-01
. 226E+00
. 173E+00
. 077E+04
. 643E+00

ARPONNNROOINEARPOWNPAWRWOIRRPRPRORRERPNOIFLRNOT

. 985E+00
. 526 E+00
. 046E+01
. T42E+00
. 915E+01
. 478E+01
. 739E+01
. 707E+01
. TA5E+01
. 997E+01
. 997E+01
. 156E+01
. 156E+01
. 985E+00
. 954E+01
. 018E+02
. 764E+01
. 913E+00
. 245E+01
. 528E+02
. 420E+03
. 629E+01
. 913E+00
. 033E+01
. 200E+01
. 186E+00
. 811E+00
. 536E+00
. 533E+00
. 386E+00
. 622E+04
. 681E+00

ARPNNNOWRARRPWRNNRPWWOWANNRFRRUOIWWRENRAOOTA

. 365E+00
. 501E+00
. 374E+00
. 900E+00
.501E+01
. 233E+01
. 932E+01
. 655E+01
.501E+01
. 644E+01
. 644E+01
. 590E+00
. 590E+00
. 365E+00
. 172E+01
. 685E+01
. 056E+01
. 710E+00
. 630E+01
. 7127E+02
. 332E+03
. 420E+01
. 710E+00
. 852E+01
. 295E+01
. 712E+00
. 904E+00
. 196E+00
. 472E+00
. 366E+00
. 025E+04
. 450E+00

ARPONNNROOINARRPOWNPAWRWNRPEFENNNNEARRPNOIRPNN

. 098E+00
. 627E+00
. 073E+01
. 770E+00
. 918E+01
. 481E+01
. 798E+01
. 816E+01
. 534E+01
. 000E+01
. 000E+01
. 195E+01
. 195E+01
. 098E+00
. 964E+01
. 040E+02
. 764E+01
. 937E+00
. 270E+01
. 530E+02
. 080E+03 NOT
. 655E+01
. 937E+00
. 203E+01
. 259E+01
. 217E+00
. 931E+00
. 544E+00
. 921E+00
. 672E+00
. 693E+04
. 830E+00

FAI L ABUN
NOT | DENT.
FAI L ABUN
FAI L ABUN
NOT | DENT.
NOT | DENT.
FAI L ABUN
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
FAI L ABUN
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
FAI L ABUN

| DENT.
FAI L ABUN
NOT | DENT.
NOT | DENT.
NOT | DENT.
FAI L ABUN
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
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*
*
*
*

ENERGY MDA COUNTS
43. 53 45. 2531
46. 54 45. 7118
49. 72 35. 6481
51. 35 50. 0792
52. 39 45. 3372
53. 20 38. 0782
56. 28 38.0122
57. 36 33. 1569
57.53 33.1730
57.53 33.1732
57.98 31. 5548
59. 32 41. 0095
59. 54 55. 0465
61. 49 42. 7652
63. 00 42. 9403
63. 29 42. 9737
63. 58 43. 0069
63. 81 43. 0333
64. 28 43. 0870
64. 99 43. 1679
65. 08 43. 1781
66. 73 43. 3641
66. 98 42. 1156
67. 24 42. 1438
67.67 52.4183
67.75 52. 4290
69. 67 51. 3998
70. 83 50. 5175
72.81 64. 7499
72. 87 66. 4864
74. 66 58. 9694
74.82 55. 5218
74. 97 51. 2025
77.11 65. 4182
79. 69 54. 4029
80. 12 57.9699
80. 19 57.9789
80. 57 52. 7539
81. 00 66. 0069
81. 07 66. 0172
83. 79 54. 9072
84.21 56. 7311
85. 43 63. 1047
86. 55 65. 0405
86. 94 71. 6942
87.09 63. 1538
87.57 50. 8970
88. 03 49. 6064
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GEL Laboratories LLC

2040 Savage Road

Char | est on,

SC 29407

GAMVA SPECTROSCOPY BACKGROUND REPORT

R R R b b b b b R I b b R R R I A b S R Sk kb S R Sk b A S R S b S b I R R kI S b b b

ENERGY MDA COUNTS
88. 34 42. 9312
88. 47 42. 9431
89. 96 57.8872
91.11 48. 5807
91. 27 48. 5969
92.59 48. 7304
93.31 48. 8026
93. 35 48. 8068
94. 56 48. 9276
94. 65 48. 9367
94. 67 48. 9386
97. 43 49. 2113
98. 43 42. 4606
98. 44 42. 4616
99. 53 49. 4162

100. 11 65. 0472

100. 20 65. 0588

103. 18 51. 6108

103. 37 51. 6296

105. 31 61. 9994

106. 12 62. 0938

109. 28 59. 6631

111. 00 57. 0457

111.76 52. 4422

116. 24 57. 5837

116. 30 51. 9250

116. 74 51. 0205

117. 23 51. 0645

120. 54 59. 9181

120. 90 60. 9069

121.12 55. 2175

121. 22 55. 2271

121.78 56. 2332

122. 06 56. 2599

123. 07 49. 6701

127. 23 59. 6350

129. 43 60. 8166

131. 20 60. 9922

133. 02 50. 4903

133. 52 46. 6436

136. 00 58. 5345

136. 28 49. 7762

136. 47 49. 7912

140. 51 58. 9471

140. 88 56. 0317

143. 76 63. 1901

144. 24 72.6230

145. 44 72.7538

ENERGY MDA COUNTS
152. 32 53. 9984
152. 43 54. 0066
153. 25 57.0748
154. 21 59. 1596
155. 04 57.2227
156. 02 60. 3186
158. 56 52. 4650
158. 97 51. 4861
159. 00 51. 4882
162. 33 64. 9141
163. 33 51. 8000
165. 86 51. 9805
176. 31 56. 8458
176. 60 56. 8670
177.52 61. 0760
181. 07 71. 7564
184. 41 78. 3279
184. 58 78. 3447
185. 72 66. 9505
186. 21 72. 2253
190. 27 56. 8109
193.51 51. 9672
198. 01 55. 7561
201. 83 56. 0104
205. 31 12. 8549
210. 85 48. 5156
218.12 46. 7421
222. 11 43. 6743
227.09 43. 9128
227. 38 38. 4354
228. 16 41. 7654
228.18 41. 7662
235. 69 44,8720
235. 96 44,8848
238. 63 41.1210
238. 98 55. 0334
240. 99 40. 1082
242. 00 40. 1499
244.70 51. 4454
252. 40 46. 2130
252. 80 52. 9969
256. 23 48. 6523
260. 90 39. 7830
264. 66 43. 3515
268. 22 34. 3420
269. 46 42. 4056
271. 23 33. 2923
273. 65 37.9716

*
*
*
*



ENERGY MDA COUNTS
276. 40 53. 0668
277. 37 42. 7225
277.60 45. 0414
278. 00 39. 2821
279. 20 27. 7593
279. 54 27.7681
280. 46 48. 6351
283. 69 32. 5203
284. 31 27.8901
285. 41 32.5715
285. 90 43. 0598
287. 50 29.1372
290. 67 33. 8959
293. 27 26. 7113
295. 22 43. 6573
295. 96 42. 2769
299. 98 45. 2563
300. 09 45. 2602
300. 13 39. 6040
301. 36 31. 1513
302. 85 36. 3311
304. 50 35. 4962
306. 78 32. 8989
308. 46 33. 8368
311. 90 33. 0435
316. 51 30. 4836
319. 41 30. 5578
320. 08 31. 4742
321.04 38. 6991
323. 87 45. 1050
325. 23 38. 8342
328. 76 39. 8528
333. 37 36. 3660
334. 37 35. 4860
338. 28 33. 7723
338. 32 33. 7735
340. 48 34. 7460
340. 55 34. 7477
344. 28 28.4310
345. 93 33. 0595
351. 06 35. 0365
351. 93 31. 3697
356. 01 33. 3204
364. 49 29. 8101
366. 42 41. 9815
383. 85 42. 5267
388. 16 16. 1157
388. 63 19. 9144
391. 70 32.3134
400. 66 28. 6935
401. 81 31. 5886
402. 40 27.7712
404. 85 34. 5333
410. 95 29. 8633
414.70 25. 1109
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427.09 31. 1660
427. 87 32. 1566
433. 94 27.3946
440. 45 27.5117
453. 88 20. 3884
463. 37 19. 9414
468. 07 15. 0000
473. 00 19. 0580
475. 06 17. 6763
476. 78 11. 2603
477. 60 9. 6565
477. 99 9. 6589
482.18 14. 5252
487. 02 23. 2681
492. 35 16. 2385
497. 08 22. 3907
511. 00 33. 8613
514. 00 114. 0961
520. 40 18. 5702
520. 69 14. 4456
522. 65 0. 0000
527.90 18. 6493
529. 59 18. 6674
529. 87 16. 5957
531. 02 23.8718
546. 56 24.0788
552. 55 18. 9064
563. 25 20. 0721
569. 33 19. 0778
569. 50 19. 0794
569. 70 20. 1417
583.19 20. 2855
595. 83 21. 4929
600. 60 37. 7045
602. 73 27.3202
604. 72 37.9994
609. 32 36. 7891
610. 33 36. 8077
614. 28 26. 0339
618. 01 26. 0823
621. 93 17. 4219
630. 19 0. 0000
631. 29 18. 5963
632. 98 24. 0860
633. 25 22.9937
634.78 18. 6280
635. 95 24.1209
636. 99 18. 6482
645. 85 23.1347
657. 76 14. 4032
661. 66 19. 9797
664. 57 14. 4492
666. 33 18. 9113
666. 50 20. 0248
667.71 0. 0000

ENERGY MDA COUNTS
677.62 16. 7743
685. 70 8.9795
695. 00 17. 1334
696. 49 23. 4616
696. 51 23. 4616
697. 00 26.1743
697. 49 28. 8891
702. 65 24. 4318
706. 68 27.1948
711. 68 17. 2619
720. 70 16. 4188
721.93 15. 5150
7122.78 14. 6078
722.91 14. 6086
723. 31 19. 1774
724.19 22. 8387
727. 33 16. 4663
733.00 18. 3413
735. 93 8. 2641
739. 50 13. 7944
744. 23 9.2151
747. 24 13. 8406
752. 31 7. 7057
753. 82 10. 2808
756. 73 13. 8962
763. 94 17. 6552
765. 80 22.3189
766. 42 20. 4644
766. 84 19. 5378
772.60 0. 0000
776. 52 15. 8798
777.92 15. 8889
778. 90 16. 8306
783.70 20. 6116
785. 37 16. 8754
792. 07 15. 6681
795. 86 14. 1229
801. 95 18. 8770
810. 29 15. 1523
810. 45 15. 1531
810. 76 17. 0495
815. 77 11. 0725
818. 51 15. 8354
832.01 20. 0587
834. 85 15. 2996
836. 80 27.7518
846. 77 15. 3703
856. 80 17. 3584
860. 56 11. 5887
871.09 15. 5133
873.19 15. 5258
875. 33 12. 6245
880. 51 19. 4604
881. 60 19. 4683
883. 24 16. 5580



ENERGY MDA COUNTS
884. 68 12. 6687
889. 28 17.5711
894. 76 16. 6285
898. 04 9.7935
903. 28 18. 6433
911. 20 14. 7605
926. 36 12. 8626
935. 54 9. 9268
937. 49 11. 9203
944. 13 17.9222
946. 00 17. 9341
949. 00 8. 9765
954. 55 0. 0000
964. 08 13. 0343
968. 97 13. 0562
983. 53 4.0374
996. 26 15. 2054
1001. 03 5. 0765
1004. 73 8.4715
1037. 84 7.1941
1038. 76 12. 3363
1046. 59 9. 0183
1048. 07 10. 3115
1050. 41 10. 3193
1063. 66 9. 3265
1077. 00 8. 3254
1077. 34 9. 3674
1085. 87 9.3924
1099. 25 6. 2877
1112. 07 3. 1563
1112. 84 4.2094
1115. 54 14. 7451
1120. 29 9.4926
1120. 55 8. 4387
1121. 30 9. 4957
1129. 67 11. 6354
1131. 51 11. 6418
1173. 23 8.5727
1189. 05 8.6121
1204. 77 7.5698
1221. 41 10. 8657
1231. 02 14. 1635
1235. 36 18. 5439
1238. 28 9. 8257
1260. 41 8. 7879
1274. 44 6. 4323
1274. 54 4.5947
1291. 59 3. 6929
1298. 22 9. 2489
1312. 11 8. 3547
1332. 49 12. 1335
1365. 19 1. 8826
1368. 63 4.7109
1384. 29 5.6758
1408. 01 3. 8066
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1434. 09 11. 4941
1457. 56 6. 7437
1460. 82 7.7132
1489. 16 8. 7367
1596. 21 2. 9856
1620. 50 2.0013
1678. 03 6. 0801
1690. 97 8.1292
1764. 49 7.2242
1770. 23 6. 1995
1771. 35 6. 2009
1791. 20 7. 2640
1808. 65 3.1243
1836. 06 6. 2830

ENERGY MDA COUNTS




VAX/ VM5 Nucl ide Identification Report Cenerated 26- DEC- 2013 12: 35:02. 16

R R I S S b I b b S b S S R I S b I S b I S b S S b R I Sk S S b I b S R S b S b b S

* CGEL Laboratories LLC *
* 2040 Savage Road *
* Charl est on, SC 29407 *
kkhkkhkhkkhkkhkkhhkkhkkhkhhkkhkhkhkhhkhkhkkhkhhkhkhkhhkhkhkkhkhhkhkkkhkhhkhkhkkhkihkhkkhkhhkhkhkkhkhhkhkkhkhhkkhkkk ik, ik, kihkk k) k,kk,*x*k**x*%
Configuration . DKA100: [ CANBERRA. GAMVA. ARCHI VE. GAMVA] G1203009339. CNF; 1

Background file : DKA100: | CANBERRA. GAMVA. ARCHI VE. GAMVA| BKG_GAMD7. CNF; 357
Background date : 21-DEC- 2013 11:48:10

Sanpl e date : 19-DEC-2013 10:15:00 Acquisition date : 26-DEC- 2013 10: 34: 41
Sanple 1D : G1203009339 Sanpl e quantity : 2.00000E+00 LI TER
Detector nanme  : GAMD7 Det ector geonetry: 2LMB

El apsed live tine: 0 02:00: 00. 00 El apsed real tine: 0 02:00:00.68 0.0%
Energy tol erance : 1.50000 keV Analyst Initials : MHL

Abundance limt : 75.00000 Sensitivit : 3.00000

Batch ID : 1355780 Detector S :

Mat ri x Sglke ID LCS I D . 1604
kkkhkkhhkhkkhkkhkhhhkkhkhhhkhkhkhhhhkkhkhdhhkhkhhhhkhkhkhhhkkhkhdhhhkhkhdhhhkkhkhdhhkhkhhhhkhkhk dhhkhkhdhhkhkkhkhhhkkhkkhkidhhkkhkhkkhkhkkk*k

BACKGROUND CORRECTED SAMPLE PEAK REPORT

Pk It Ener gy Area Bkgnd FWHM Channel Left Pw Cts/Sec %rr Fi t
1 0 46. 02* 42 145 1.25 91.66 86 10 5.80E-03 60.0

2 0 52.92 38 96 0.86 105.45 103 7 5.29E-03 45.7

3 0 87. 14 39 66 1.46 173.90 172 5 5.36E-03 35.4

4 0 91. 92* 19 204 1.19 183.48 178 11 2.57E-03164.3

5 0 103.06 24 108 1.19 205.74 204 8 3.29E-03 78.4

6 0 140.39 19 205 1.00 280.43 274 12 2.58E-03157.3

7 0 143.87* 4 101 0.86 287.38 285 7 5.72E-04449.6

8 0 185.50* 24 113 1.35 370.67 366 10 3.33E-03 96.3

9 0 198.89* 16 100 1.04 397.44 394 8 2.23E-03123.6

10 0 212.36 31 117 3.35 424.39 416 13 4.28E-03 75.3

11 0 238.73* 31 98 1.08 477.13 471 12 4.34E-03 71.3

12 0 294.88* 16 64 1.03 589.47 585 9 2.19E-03103.1

13 2 338.15 36 56 1.75 676.03 670 16 5.03E-03 43.1 1.78E+00
14 2  341.38 27 22 1.44 682.48 670 16 3.77E-03 39.6

15 0  351.95* 45 45 1.03 703.63 698 10 6.31E-03 35.4

16 0 383.55 24 66 3.48 766.84 756 16 3.30E-03 80.1

17 0 392.45 32 27 1.51 784.64 780 11 4.48E-03 36.9

18 0 403.53 50 107 14.71 806.81 790 33 6.89E-03 65.1

19 0 456.00 7 35 1.43 911.77 904 10 1.01E-03159.7
20 0 486.10 14 9 0.95 971.98 969 6 1.99E-03 42.1
21 4 516.06 18 18 2.17 1031.92 1013 24 2.54E-03 60.5 1. 21E+00
22 0 572.29 13 19 1.52 1144.40 1139 11 1.85E-03 69.2
23 0 583.96* 14 33 1.52 1167.76 1162 12 1.89E-03 98.8
24 0 609.53* 27 29 1.67 1218.90 1212 13 3.82E-03 50.5
25 0 743. 80 12 5 1.15 1487.52 1483 8 1.61E-03 46.4
26 0 803.62 10 13 1.88 1607.20 1604 8 1.38E-03 69.2
27 0 911.09* 23 6 2.20 1822.20 1817 11 3.24E-03 34.4
28 0 921.86 16 0 2.50 1843.75 1838 11 2.22E-03 25.0
29 0 926.67 9 4 1.10 1853.38 1850 7 1.28E-03 47.4
30 0 961.33 17 3 1.49 1922.71 1917 10 2.41E-03 29.5
31 0 1113.15 5 14 1.57 2226.44 2220 11 6.62E-04158.2
32 0 1121.32 18 6 2.57 2242.79 2238 10 2.49E-03 36.5
33 0 1138.60 7 10 1.19 2277.36 2269 13 9.76E-04 99.3
34 5 1208.01 8 0 1.72 2416.23 2414 11 1.11E-03 33.1 6.71E-01
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Peak Search Report

Sample ID:
Pk It Ene
35 5 1210.
36 0 1230.
37 0 1250.
38 0 1379.
39 0 1450.
40 0 1460
41 0 1542

Fl ag: =
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cont i nued)
G1203009339
rgy Area Bkgnd
38 17 3
66 9 7
25 6 13
24 14 3
58 9 2
. 98* 14 0
.81 20 0

Acqui sition date :

FWHM Channe

coonIgIEN

2420.
2461.
2500.
2758.

Left

2414
2456
2488
2753
2896
2915
3080

Pa%e :
26- DEC- 2013 10: 34: 4

Pw Cts/Sec %rr
11 2. 37E-03 26.9
9 1.18E-03 64.6
14 7. 82E-04146. 4
11 1.99E-03 34.6
11 1.21E-03 49.6
15 2. 01E-03 40.7
13 2. 78E-03 22.4

Peak area was nodi fied by background subtraction

Fit

2
1



VMS Nuclide Identification Report V3.1 Generated 26- DEC- 2013 12: 35: 03

Configuration : DKA100: (L)CANBERRA. GAMVA. ARCHI VE. GAMVA] GL203009339. CNF; 1

Anal ?/ses_ b?/ : PEAK V16. 9, PEAKEFF V2. 2, ENBACK V1.6, NI D V3. 4

Sample title : MIHL o

Sanpl e date : 19-DEC- 2013 10:15: 00 Acquisition date : 26-DEC- 2013 10: 34: 41
Sample ID : G1203009339 Sanpl e quantity : 2.0000 LITER

Sanpl e type : LIQUID Sanpl e geonetry

Detector nane  : GAMVA7 Det ector geonetry: 2LMB

El apsed live tine: 0 02:00:00.00 El apsed real tine: 0 02:00:00.68 0.0%
Energy tol erance : 1.50 keV Halt life ratio 10. 00

Errors propagated: No stematic Error : 0.00 %
Efficiency type : Enpirical Eificiencies at : Peak Energy
Abundance Iimt 75. 00

I nterference Report

No interference correction perforned
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Nucl i de Line Activity Report o Pa%e : 2
Sanple 1D : GL203009339 Acqui sition date : 26-DEC 2013 10: 34:41

Nucl i de Type:
Uncorrect ed EECayLCbrr 2- Si gma

Nucl i de Ener8¥ Ar ea %Abn oEf f pG /LI TER | TER oEr r or
K- 40 1460. 14 10. 66* 5.970E-01 4.261E+01 4 261E+01 81.43
CU- 67 91. 27 19 7. 00 2.538E+00 1.958E+01 1. 307E+02 328. 65
93.31 19 16. 10 2. 538E+00 8. 515E+00 5. 683E+01 328. 65
184. 58 24  48.70* 2.513E+00 3. 672E+00 2. 451E+01 192. 68
CD- 109 88. 03 39 3.70* 2.440E+00 8.021E+01 8. 106E+01 70. 74
SN-113 391.70 32 64.97* 1.587E+00 5.876E+00 6. 131E+00 73. 86
SN- 126 64.28 ------ 9. 60 1. 630E+00 ------ Li ne Not Found ------
86. 94 39 8. 90 2. 440E+00 3. 334E+01 3. 334E+01 70. 74
87.57 39 37.00* 2.440E+00 8.021E+00 8. 021E+00 70.74
TL- 208 277.37 ------ 6. 60 2. 004E+00 ------ Li ne Not Found ------
583. 19 14 85.00* 1.197E+00 2.507E+00 2. 525E+00 197. 58
860.56 ------ 12.50 8.989E-01 ------ Li ne Not Found ------
PB- 210 46. 54 42 4.25* 6.413E-01 2.877E+02 2. 879E+02 120. 06
Bl -211 72.87 ------ 1.23 2.007E+00 ------ ine Not Found ~------
351. 06 45 12.92* 1.711E+00 3.859E+01 3. 862E+01 70. 80
Bl -214 609. 32 27 45.49* 1. 160E+00 9. 775E+00 9. 775E+00 100. 90
1120. 29 18 14. 92 7.339E-01 3.075E+01 3. 075E+01 72.90
1764.49 ------ 15. 30 5.161E-01 ------ Li ne Not Found ------
RA- 226 186. 21 24 3.59* 2.513E+00 4.981E+01 4. 981E+01 192. 68
U 234 53. 20 38 0.12* 1.022E+00 5.830E+03 5. 830E+03 91. 32
120.90 ------ 0. 04 2. 779E+00 ------ Li ne Not Found ------
U 235 89.96 ------ 3. 47 2. 500E+00 ------ Li ne Not Found ------
93. 35 19 5. 60 2.538E+00 2. 448E+01 2. 448E+01 328. 65
143. 76 4 10. 96* 2. 740E+00 2.573E+OO 2. 573E+00 899. 16
163.33 ------ 5.08 2. 645E+00 ------ ine Not Found ~------
185. 72 24 57. 20 2. 513E+00 3.126E+OO 3. 126E+00 192. 68
205.31 ------ 5.01 2.392E+00 ------ Li ne Not Found ------
CMm 247 278.00 ------ 3.40 2.001E+00 ------ Li ne Not Found ------
287.50 ------ 2.00 1. 959E+00 ------ Li ne Not Found ------
402. 40 50 72.00* 1.557E+00 8.307E+00 8. 307E+00 130. 11
Flag: "*" = Keyline
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VAX/ VM5 Nuclide Identification Report Generated 26- DEC- 2013 12: 35: 04. 44

kkhkkhkkhkkhkhkkhkkhkhkhkhkhkhkhkhkhkhkhhhhhhhhhhhkhkhk k k khk khkhkrkhkrhhkhhkhkhkhhkhhkhkhkhhhhkhhk k k k k k * *,*,*,*,*,**,x*x*x*x*x*x*%x*%

GEL Laboratories LLC
2040 Savage Road
Charl eston, SC 29407

R IR R b I b b I b b b S R R bk b S b R I b S R S b b b S SRR I b b S A b b b b R R

DETECTOR AND SAVPLE DATA

Configuration : DKAlOO:ECANBERRA GAMVA. ARCHI VE. GAMVA] G1203009339. CNF; 1
Acqui sition date : 26-DEC 2013 10: 34:41 Sensitivity 3. 000

Detector ID  : GAMYY Energy tol erance: 1.500

El apsed live tine: 0 02:00: 00. 00 Abundance limt : 75.000

El apsed real tine: 0 02: 00: 00. 68 Half life ratio : ****x*

Sanpl e date : 19-DEC- 2013 10: 15: 00 Nuclide Library : LISUID

Sanmple ID : (G1203009339 Analyst initials: MHHL

Bat ch Nunber : 1355780 Sanpl e Cpantlty . 2.0000E+00 LITER
Wet wt corr : 1. 00000 Vét Vi g : 0. 00000

0. 00000

******************************************* ****9****************************

CAL| BRATI ON | NFORVATI ON

F o3k % ok % X 3k X O %k X 3k F X 3k ¥ X F ¥ X * X F X
F o3k % Sk % X 3k X O %k X 3k ¥ X 3k ¥ X F X X * X * X

Eff. Cal. date : 26 JUL 2013 11:27:41 Eff. Ceonetr ;. 2LMB
Eff. File : LCANBERRA GAMVA] lEFF GAMD7 2LMB. CNF; 12
*************************** EE b S b I b b P S b b b 4 Ak d T dd,kd*xFThhd*xddd,d*d*d,**x**d,**x*****x

Conbi ned Activity- MDA Report

NOTE: Not all "ldentified Nuclides" are valid.
Pl ease refer to Certificat e of Anal ysi s.

---- ldentified Nuclides ----

_ Activit Cnt uncert MDA

Nucl i de (pG /LITE (1.96-sigma) (pG/LITER)

K- 40 4. 261E+01 3. 401E+01 3. 828E+01

CU- 67 2. 451E+01 4.627E+01 4. 707E+01

CD- 109 8. 106E+01 5. 619E+01 1. 056E+02

SN-113 6. 131E+00 4. 438E+00 6. 142E+00

SN- 126 8. 021E+00 5. 560E+00 1. 049E+01

TL- 208 2. 525E+00 4. 889E+00 5. 765E+00

PB- 210 2. 879E+02 3. 387E+02 3. 212E+02

Bl - 211 3. 862E+01 2. 679E+01 2. 996E+01

Bl -214 9. 775E+00 9. 666E+00 1. 029E+01

RA- 226 4. 981E+01 9. 405E+01 1. 029E+02

U 234 5. 830E+03 5. 218E+03 7.517E+03

U- 235 2. 573E+00 2. 267E+01 3. 325E+01

CMm 247 8. 307E+00 1. 059E+01 6. 121E+00

---- Non-ldentified Nuclides ----

Key- Li ne
_ ACtIVItE K. L. Cnt Uncert MDA

Nucl i de (pG /LITER ) (1.96-sigma) (pG/LITER)

BE- 7 6. 267E+00 2. 273E+01 4. 361E+01 NOT | DENT.
NA- 22 - 3. 905E- 01 2. 142E+00 4. 267E+00 NOT | DENT.
NA- 24 0. 000E+00 7. 690E+03 0. O00E+00 SHORT HLI F
AL- 26 1. 779E+00 2. 667E+00 6. 187E+00 NOT | DENT
SC- 46 5. 953E-01 2. 693E+00 5. 330E+00 FAI L ABUN
V- 48 1. 929E-01 3. 503E+00 6. 789E+00 NOT | DENT.
CR-51 - 8. 764E+00 2. 654E+01 4. 569E+01 NOT | DENT.
MN- 52 -1. 596E+00 7. 221E+00 1. 369E+01 FAI L ABUN
MN\- 54 -3.681E-01 2. 134E+00 4. 082E+00 NOT | DENT.
CO- 56 -7.783E-01 3. 042E+00 5. 545E+00 NOT | DENT
CO 57 - 2. 845E- 01 2. 558E+00 4. 329E+00 NOT | DENT.
CO- 58 - 2. 562E+00 2. 981E+00 4. 739E+00 NOT | DENT
FE- 59 3. 510E+00 5. 537E+00 1. 155E+01 NOT | DENT.
CO- 60 1. 849E+00 2. 748E+00 6. 045E+00 NOT | DENT
ZN- 65 - 3. 067E+00 1. 328E+01 1. 178E+01 NOT | DENT.
GE- 68 5. 026E+01 7. 375E+01 1. 606E+02 NOT | DENT
AS- 74 2. 936E+00 5. 997E+00 1. 153E+01 NOT | DENT.
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SE-75
BR-77
SR- 82
RB- 83
RB- 84
KR- 85
SR- 85
RB- 86
Y- 88
Y-91
NB- 94
NB- 95
NB- 95M
ZR- 95
MO- 99
TC- 99M
RH- 101
RH 102M
RU- 103
RH 106
RU- 106
AG 108M
AG 110M
I N-114M
CD- 115
SN-117M
| -123
TE-123M
SB-124
SB-125
TE- 125M
| -126
SB-126
SB-127
[-131

| -132
TE- 132
BA- 133

| -133
CS-134
CS-135

| -135
CS-136
BA- 137M
Cs- 137
CE- 139
BA- 140
LA- 140
CE-141
CE- 143
CE- 144
PM 144
PR- 144
PM 146
ND- 147
PM 147
PM 149
EU- 152
G>- 153
EU- 154
EU- 155
HO- 166M
T™ 171
LU- 176
HF- 181
W 181
TA- 182
RE- 183
RE- 184
RE- 188
W 188
05-191

| R-192
HG- 203
Bl - 207
PB- 211
Bl -212
PB- 212
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ORPORNRFRUOIROORPWONORNWRFROUIRPNENNNRPRPONOOORRFROORRFPEPENRFRPORIIWOOUIRPNOORRFRPORNOOROOORNNUIRPROTIRPNORNNRFRON

. 089E-02
. 045E+01
. 459E+01
. 615E+00
. 526 E+00
. 413E+03
. 817E+00
. 459E+00
. 393E+00
. 760E+02
. 721E+00
. 678E-01
. 879E+00
. 105E+00
. 569E+02
. 000E+00
.537E-01
. 560E- 01
. 296E+00
. 603E+00
. 603E+00
. 565E+00
. 312E+00
. 459E+00
. 631E+01
. 182E+00
. 000E+00
. 588E- 01
.111E- 03
. 455E+00
. 507E+02
. 867E+00
. 913E+00
. 591E+00
. 515E+00
. 000E+00
. 853E+00
. 141E+00
. 277E+02
.572E-01
. 7T11E+01
. 000E+00
. 128E- 01
. 139E+00
. 204E+00
. 051E-01
. 964E- 01
. 964E- 01
. 382E-01
. 000E+00
. 313E+00
. 692E+00
. 001E+02
. 519E+00
. 325E+01
. 713E+04
. 874E+02
. 287E-01
. 002E+00
.111E+00
. 076E+00
. 548E- 01
. 499E+03
. 732E-01
. 097E+00
. 507E+00
. 060E+00
. 841E+00
. 892E+00
. 806E+00
. 607E+01
. 574E+00
. 064E+00
.001E-01
.421E-02
. 0O00E+00
. 872E+01
. 165E+00

OARANLAWNRORPORRFRPFRPWNERPARPONOOONNWRENRPRORRNOWIAIRRPWNRRPRARUUINNEFROOOOONEFPWNENNNNNNWRERERARRFRPWONRFRPWOWWWORONEFPW

. 928E+00
. 264E+02
. 136E+01
. 051E+00
. 336E+00
. 7127E+02
. 245E+00
. 793E+01
. 107E+00
. 425E+03
. 846E+00
. 018E+00
. 058E+01
. 253E+00
. 492E+02
. 283E+09
. 041E+00
. 353E+00
. 818E+00
. 619E+01
. 619E+01
. 712E+00
. 781E+00
. 607E+01
. 804E+01
. 400E+00
. 762E+04
. 538E+00
. 809E+00
. 386E+00
. 7T42E+02
. 296E+01
. 781E+00
. 504E+01
. 449E+00
. 234E+22
. 000E+01
. 419E+00
. 843E+02
. 006E+00
. 531E+01
. 80O5E+08
. 239E+00
. 270E+00
. 455E+00
. 661E+00
. 317E+00
. 317E+00
. 638E+00
. 957E+02
. 884E+01
. 666E+00
. 988E+02
. 823E+00
. 745E+01
. 439E+04
. 269E+02
. 454E+00
. 915E+00
. 095E+00
. 146E+01
. 845E+00
. 342E+03
. 443E+00
. 106E+00
. 487E+01
. 166E+01
. 287E+01
. 161E+00
. 368E+01
. 002E+02
. 076E+01
. 962E+00
. 079E+00
. 444E+00
. 019E+02
. 015E+01
. 617E+00

RPOOUIOITFRFONEFENNNOIRANORRPRPRPRPRUIOWARWOWWOOOCOR~OOIFRFONOIFRPOROORARPNRPRPRPAOORNOIIADMNOIAVIORORLVIOINUINORP~NOWER O

. 998E+00
. 657E+02
. 738E+01
. 063E+00
. 634E+00
. 429E+03
. 892E+00
.571E+01
. 576E+00
. 077E+03
. 532E+00
.611E+00
. 614E+01
. 602E+00
. 814E+02
. 000E+00
. 285E+00
. 213E+00
. 482E+00
. 603E+01
. 603E+01
. 398E+00
. 390E+00
. 685E+01
. 475E+02
. 035E+00
. 000E+00
. 507E+00
. 352E+01
. 525E+01
. 437E+03
.521E+01
. 500E+01
. 723E+01
. 823E+00
. 000E+00
. 828E+01
. 375E+00
. 473E+03
. 798E+00
. 288E+01
. 000E+00
. 019E+01
. 705E+00
. 026E+00
. 727E+00
. 012E+00
. 012E+00
. 947E+00
. 682E+02
. 221E+01
. 216E+00
. 144E+02
. 769E+00
. 354E+01
. 300E+05
. 089E+03
.474E+01
. 198E+01
. 214E+01
. 712E+01
. 942E+00
. 153E+03
. 196E+00
. 636E+00
. 392E+01
. 300E+01
. 301E+01
. 679E+01
. 552E+01
. 314E+02
. 897E+01
. 080E+00
. 370E+00
. 305E+00
. 426E+01
. 892E+01
. 126E+01

NOT | DENT.
FAI L ABUN
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
FAI L ABUN
SHORT HLIF
FAI L ABUN
FAI L ABUN
FAI L ABUN
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
SHORT HLI F
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
SHORT HLI F
NOT | DENT.
FAI L ABUN
NOT | DENT.
NOT | DENT.
NOT | DENT.,
SHORT HLIF
FAI L ABUN
NOT | DENT.
NOT | DENT.
NOT | DENT.
FAI L ABUN
FAI L ABUN
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
FAI L ABUN
NOT | DENT.
NOT | DENT.
FAI L ABUN
FAI L ABUN
NOT | DENT.
FAI L ABUN
FAI L ABUN
FAI L ABUN
FAI L ABUN
NOT | DENT.
NOT | DENT.
FAI L ABUN
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
FAI L ABUN
NOT | DENT.
NOT | DENT.
FAI L ABUN
NOT | DENT.
FAI L ABUN



ANH- 511
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IO WNRFRPWWNONORONPORUIUIORFRPWWNOUIO RN

. 252E+00
. 401E+01
. 643E+00
. 646E+00
. 674E+00
. 533E+01
. 133E+00
. 133E+00
. 978E+01
. 978E+01
. 165E+00
. 200E+01
. 477E+02
. 251E+02
. 605E+00
. 607E+02
. 330E+00
. 485E+00
. 217E+02
. 235E+01
. 330E+00
. 235E+01
. 597E+01
. 153E+00
. 197E+01
. 103E+00
. 905E+00
. 772E+00
. 136E+00
. 358E+03
. 173E+00

PAPRPRPWRRORPNRFRPORPWNORRARPOUIORFENNO VIR RO

. 229E+00
. 718E+00
. 078E+01
. 897E+01
. 954E+01
. 357E+01
. 370E+01
. 370E+01
. 333E+01
. 333E+01
. 617E+00
. 028E+01
. 053E+02
. 272E+02
. 024E+01
. 608E+03
. 342E+00
. 067E+01
. 476E+02
. 144E+02
. 342E+00
. 144E+02
. 582E+01
. 125E+01
. 018E+01
. 664E+00
. 214E+01
. 831E+00
. 161E+01
. 656E+04
. 315E+00

CONNUIRPNORRARPRPRPORMRPNONFORNNARMNOFRPWORE

. 397E+01
. 535E+01
. 457E+01
. 213E+01
. 061E+02
. 524E+01
. 176E+01
. 176E+01
. 7T44E+01
. 744E+01
. 126E+01
. 096E+01
. 486E+03
. 439E+02
. 033E+01
. 793E+03
. 150E+01
. 225E+01
. 892E+02
. 932E+02
. 150E+01
. 932E+02
. 108E+01
. 952E+01
. 7T72E+01
. 997E+00
. 740E+01
. 663E+00
. 165E+01
. 654E+04
. 190E+00

NOT | DENT.
FAI L ABUN
NOT | DENT.
NOT | DENT.
FAI L ABUN
NOT | DENT.
NOT | DENT.
NOT | DENT.
FAI L ABUN
FAI L ABUN
FAI L ABUN
FAI L ABUN
NOT | DENT.
NOT | DENT.
NOT | DENT.
FAI L ABUN
FAI L ABUN
FAI L ABUN
NOT | DENT.
FAI L ABUN
FAI L ABUN
FAI L ABUN
FAI L ABUN
NOT | DENT.
FAI L ABUN
NOT | DENT.
FAI L ABUN
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
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Ener gy

46.
52.
62.
87.
91.
103.
140.
143.
185.
198.
212.
238.
294.
338.
341.
351.
383.
392.
403.
456.
486.
510.
516.
S572.
583.
609.
743.
803.
911.
921.
926.
961.
1113.
1121.
1138.
1208.
1210.
1230.
1250.
1379.
1450.
1460.
1542.

PEAK REPORT W THOUT BACKGROUND SUBTRACTI ON
FWHAM Channe

Ar ea

Bkgnd

145

96
179

66
204
108
205
101
113
100

[EEN

[ =
CONWWNWOoOOoOOMWhOOWU

coonNgENERENEREENNEREEEONORARORRRERRORRORRERROOR

91.
105.
125.
173.
183.
205.
280.
287.
370.
397.
424.
4717.
589.
676.
682.
703.
766.
784.
806.
911.
971.

1021.
1031.
1144.
1167.
1218.
1487.
1607.
1822.
1843.
1853.
1922.
2226.
2242.
2277.
2416.
2420.
2461.
2500.
2758.
2901.
2922.
3086.

Left

86
103
123
172
178
204
274
285
366
394
416
471
585
670
670
698
756
780
790
904
969

1013
1013
1139
1162
1212
1483
1604
1817
1838
1850
1917
2220
2238
2269
2414
2414
2456
2488
2753
2896
2915
3080

Pw Cts/Sec % rr
10 1. 09E-02 31.0
7 5.29E-03 45.7
8 2.63E-03123.6
5 5.36E-03 35.4
11 1.33E-02 30.6
8 3.29E-03 78.4
12 2. 58E-03157.3
7 3.25E-03 73.8
10 1. 04E-02 28.9
8 4. 94E-03 52.1
13 4.28E-03 75.3
12 1. 08E-02 28.0
9 4. 28E-03 49.9
16 5.03E-03 43.1
16 3. 77E-03 39.6
10 9. 35E-03 22.2
16 3.30E-03 80.1
11 4. 48E-03 36.9
33 6.89E-03 65.1
10 1. 01E-03159.7
6 1.99E-03 42.1
24 1.33E-02 17.3
24 2.54E-03 60.5
11 1.85E-03 69.2
12 3.80E-03 47.4
13 6. 75E-03 27.1
8 1. 61E-03 46.4
8 1.38E-03 69.2
11 4. 79E-03 21.5
11 2. 22E-03 25.0
7 1.28E-03 47.4
10 2. 41E-03 29.5
11 6. 62E-04158. 2
10 2.49E-03 36.5
13 9. 76E-04 99. 3
11 1.11E-03 33.1
11 2. 37E-03 26.9
9 1.18E-03 64.6
14 7. 82E-04146. 4
11 1.99E-03 34.6
11 1. 21E-03 49.6
15 3. 75E-03 19.2
13 2. 78E-03 22.4

Fi t

1. 78E+00

1. 21E+00

6. 71E-01



VAX/ VM5 Nuclide Identification Report Generated 26-DEC 2013 12: 35:02. 70

Nucl ide Line Activity Report

Nucl i de Type: _

] Uncorrect ed Decay Corr 2- Si gma
Nucl i de Energ¥ Ar ea %Abn oEf 1 pC /LITER pG/LITER %uEr r or
K- 40 1460. 14 10. 66* 5.970E-01 4.261E+01 4.261E+01 81. 43
CU- 67 91. 27 19 7.00 2.538E+00 1. 958E+01 1. 307E+02 328. 65

93.31 19 16. 10 2. 538E+00 8.515E+00 5. 683E+01 328. 65

184. 58 24  48.70* 2.513E+00 3. 672E+00 2. 451E+01 192. 68

CD- 109 88. 03 39 3.70* 2.440E+00 8.021E+01 8. 106E+01 70. 74
SN-113 391.70 32 64.97* 1.587E+00 5.876E+00 6. 131E+00 73. 86
SN- 126 64.28 ------ 9. 60 1. 630E+00 ------ Li ne Not Found ------
86. 94 39 8.90 2. 440E+00 3. 334E+01 3. 334E+01 70. 74

87.57 39 37.00* 2.440E+00 8.021E+00  8.021E+00 70.74

TL- 208 277.37 ------ 6. 60 2.004E+00 ------ Li ne Not Found ------
583.19 14  85.00* 1.197E+00 2.507E+00  2.525E+00 197. 58

860.56 ------ 12.50 8.989E-01 ------ Li ne Not Found ------

PB- 210 46. 54 42 4.25* 6.413E-01 2.877E+02 2. 879E+02 120. 06
Bl - 211 72.87 ------ 1.23 2.007E+00 ------ Li ne Not Found ------
351. 06 45 12.92* 1.711E+00 3. 859E+01 3. 862E+01 70. 80

Bl -214 609. 32 27  45.49* 1.160E+00 9. 775E+00 9. 775E+00 100. 90
1120. 29 18 14. 92 7.339E-01 3.075E+01 3. 075E+01 72.90

1764.49 ------ 15. 30 5.161E-01 ------ Li ne Not Found ------

RA- 226 186. 21 24 3.59* 2.513E+00 4.981E+01 4. 981E+01 192. 68
U 234 53. 20 38 0.12* 1.022E+00 5.830E+03 5. 830E+03 91. 32
120.90 ------ 0.04 2.779E+00 ------ Li ne Not Found ------

U 235 89.96 ------ 3. 47 2.500E+00 ------ Li ne Not Found ------
93. 35 19 5. 60 2. 538E+00 2. 448E+01 2. 448E+01 328. 65

143. 76 4 10. 96* 2. 740E+00 2. 573E+00 2.573E+00  899. 16

163.33 ------ 5. 08 2. 645E+00 ------ Li ne Not Found ------

185. 72 24 57.20 2.513E+00 3.126E+00 3. 126E+00 192. 68

205.31 ------ 5.01 2.392E+00 ------ Li ne Not Found ------

CMm 247 278.00 ------ 3.40 2.001E+00 ------ Li ne Not Found ------
287.50 ------ 2.00 1.959E+00 ------ Li ne Not Found ------

402. 40 50 72.00* 1.557E+00 8.307E+00 8. 307E+00 130. 11

Flag: "*" = Keyline
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2

Summary of Nuclide Activity 6. DEC 201ga%8-§4-41

Sanple I D : GL203009339 Acqui sition date

Total nunber of lines in spectrum 41

Nunber of unidentified |ines o 14

Nunber of lines tentatively identified by NND 27 65. 85%
Nucl i de Type :

) ) Uncorrected Decay Corr Decay Corr 2- Sigma
Nucl i de Hife Deca pC /LI TER pC/LITER 2-Sigma Error % krror Flags
K- 40 1. 25E+09Y 1.00 4.261E+01 4. 261E+01 3.470E+01 81. 43
CU- 67 61. 83H 6.67 3.672E+00 2. 451E+01 4. 722E+01  192. 68
CD- 109 461. 40D 1.01 8.021E+01 8. 106E+01 5. 734E+01 70.74
SN-113 115. 09D 1.04 5.876E+00 6. 131E+00 4. 528E+00 73. 86
SN-126 2. 30E+05Y 1.00 8.021E+00 8. 021E+00 5. 674E+00 70.74
TL- 208 1.91Y 1.01 2.507E+00 2. 525E+00 4.989E+00  197.58
PB- 210 22.20Y 1.00 2.877E+02 2. 879E+02 3.457E+02  120. 06
Bl -211 21.77Y 1.00 3.859E+01 3. 862E+01 2. 734E+01 70. 80
Bl -214  1600. 00Y 1.00 9.775E+00 9. 775E+00 9. 863E+00  100. 90
RA-226  1600. 00Y 1.00 4.981E+01 4. 981E+01 9.597E+01  192. 68
U 234 2. 45E+05Y 1.00 5.830E+03 5. 830E+03 5. 325E+03 91. 32
U-235 7. 04E+08Y 1.00 2.573E+00 2. 573E+00 23. 13E+00  899. 16
CM 247 1.56E+07Y 1.00 8.307E+00 8. 307E+00 10. 81E+00  130.11

Total Activity : 6.370E+03 6. 392E+03
Grand Total Activity : 6.370E+03 6. 392E+03
Fl ags: "K' = Keyline not found "M = Manual | y accepted o
"E' = Mahually edited "A" = Nuclide specific abn. limt
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Uni dentified Energg Li nes
Sample ID: 9

It Ener gy

OOO0OOOUIUIOOOOCOOOOO,LOOONNOOOOOO

Fl ags:
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103.
140.
198.
212.
238.
294.
338.
341.
383.
456.
486.
516.
S572.
743.
803.
911.
921.
926.
961.
1113.
1138.
1208.
1210.
1230.
1250.
1379.
1450.
1542.

n TII

G1203009339

205.
280.
397.
424.
4717.
589.
676.
682.
766.
911.
971.
1031.
1144.
1487.
1607.
1822.
1843.
1853.
1922.
2226.
2277.
2416.
2420.
2461.
2500.
2758.
2901.

Acqui sition date :
Left Pw Cts/ Sec

Area Bkgnd FWHM Channel
24 108 1.19
19 205 1.00
16 100 1.04
31 117 3.35
31 98 1.08
16 64 1.03
36 56 1.75
27 22 1.44
24 66 3.48

7 35 1.43
14 9 0.95
18 18 2.17
13 19 1.52
12 5 1.15
10 13 1.88
23 6 2.20
16 0 2.50

9 4 1.10
17 3 1.49

5 14 1.57

7 10 1.19

8 0 1.72
17 3 2.36

9 7 1.31

6 13 5.67
14 3 2.39

9 2 0.54
20 0 0.62

= Tentatively associ at ed

3086.

204
274
394
416
471
585
670
670
756

12

NRPRPNRFRPNRFRPOONRENWRRPRPNRPROWOINDSBRNNW

. 29E- 03
. 58E- 03
. 23E-03
. 28E-03
. 34E- 03
. 19E- 03
. 03E-03
. 77E-03
. 30E- 03
. 01E- 03
. 99E- 03
. 54E- 03
. 85E- 03
. 61E-03
. 38E-03
. 24E- 03
. 22E-03
. 28E-03
. 41E- 03
. 62E- 04
. 76E-04
. 11E- 03
. 37E-03
. 18E- 03
. 82E- 04
. 99E- 03
. 21E-03
. 78E-03

Pa%e :
26- DEC- 2013 10: 34: 41

Okcr r

* k%%
* %k %%
* k%%
* k%%
* k k%
* k%%

86. 2
79.1

* Kk k%
* k k%
84. 2
* k k%
* k%%
92.7
*k k%
68. 8
50.0
94. 8
59.0

* k%%
* k%%

66. 3
53.7

* k%%
* % %%

69. 2
99. 3
44.7

JIOOO0OOOOONN00000O0ORRFRPRFRRFRPREFPRFRPFEPRFRPFENNNNN

&S f

. 69E+00
. 7T5E+00
. 43E+00
. 35E+00
. 20E+00
. 93E+00
. 76E+00
. 75E+00
. 61E+00
. 43E+00
. 37E+00
. 31E+00
. 21E+00
. 00E+00
.46E-01
.61E-01
.53E-01
.50E-01
.26E-01
. 38E-01
. 25E-01
.93E-01
.91E-01
.83E-01
. 74E-01
.24E-01
.00E-01
.72E-01

3

Fl ags

—~ A -

— 4 =
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kkhkkhkkhkkhkhkkhkkhkhkhkhkhkhkhkhkhkhkhhhhhhhhhhhkhkhk k k khk khkhkrkhkrhhkhhkhkhkhhkhhkhkhkhhhhkhhk k k k k k * *,*,*,*,*,**,x*x*x*x*x*x*%x*%

* GEL Laboratories LLC *
* 2040 Savage Road *
:****************************9];?.5(!}(E’%&?D;**SS:*ggfgz*****************************:
* *
: DETECTOR AND SAVPLE DATA :
* Configuration : DKAlOO:ECANBERRA GAMVA. ARCHI VE. GAMVA] G1203009339. CNF; 1 *
* Acquisition date : 26-DEC 2013 10: 34:41 Sensitivity 3. 000 *
* Detector ID : GAM)Y Energy tol erance: 1.500 *
* El apsed live timne: 0 02:00: 00. 00 Abundance limt : 75.000 *
* El apsed real tine: 0 02: 00: 00. 68 Half life ratio : ****x* *
* Sanpl e date : 19-DEC- 2013 10:15: 00 Nuclide Library : LIQUD *
* Sanple ID : (G1203009339 Anal st initials: MHL *
* Bat ch Nunber : 1355780 CUantlt : 2.0000E+00 LITER *
* ggantlty Err(9 5. 0000E- 03 % *
: Wt wt corr : 1. 00000 t Wi : 0. 00000 :
******************************************** **** *************9*99999*********
: CALI BRATI ON | NFORVATI ON :
* Eff. Cal. date : 26-JUL-2013 11:27:41 Eff. Geonetr : 2LMB *
* Eff. File . DKA100: [ CANBERRA. GAMVA| EFF_GAMD7 _2LIMB. CNF; 12 *
ER R R I I I I I I I IR R R R I I I I I R R R R R I I R I I R e T R R 3k I IR I R I R
Conbi ned Activity- MDA Report
NOTE: Not all "ldentified Nuclides" are valid.
Pl ease refer to Certificat e of Anal ysi s.
---- ldentified Nuclides ----
_ Activit Act Error ~ Lc TPU
Nucl i de (pG /LITE (1.96-sigma) (pG/LITER) (1.96-sigm)
K- 40 4. 261E+01 3. 422E+01 1. 515E+01 3. 422E+01
CU- 67 2. 451E+01 4. 632E+01 2. 217E+01 4. 632E+01
CD- 109 8. 106E+01 5. 686E+01 5. 003E+01 5. 686E+01
SN- 113 6. 131E+00 4. 464E+00 2. 816E+00 4. 464E+00
SN- 126 8. 021E+00 5. 610E+00 4. 968E+00 5. 610E+00
TL- 208 2. 525E+00 4. 893E+00 2. 633E+00 4. 893E+00
PB- 210 2. 879E+02 3. 398E+02 1. 517E+02 3. 398E+02
Bl -211 3. 862E+01 2. 701E+01 1. 384E+01 2. 701E+01
Bl -214 9. 775E+00 9. 699E+00 4. 667E+00 9. 699E+00
RA- 226 4. 981E+01 9. 414E+01 4. 866E+01 9. 414E+01
U 234 5. 830E+03 5. 243E+03 3. 556E+03 5. 243E+03
U- 235 2. 573E+00 2. 267E+01 1. 579E+01 2. 267E+01
CMm 247 8. 307E+00 1. 070E+01 2. 836E+00 1. 070E+01
---- Non-ldentified Nuclides ----
Key- Li ne
_ ACtIVIt& K.L Act error ~ Lc TPU
Nucl i de (pG /LITER ) (1.96-sigma) (pG/LITER) (1.96-sigm)
BE- 7 6. 267E+00 2. 273E+01 1. 989E+01 2. 291E+01 NOT | DENT.
NA- 22 - 3. 905E- 01 2. 143E+00 1. 749E+00 2. 150E+00 NOT | DENT.
NA- 24 - 3. 055E+03 7. 695E+03 0. 000E+00 7.817E+03 SHORT HLIF
AL- 26 1. 779E+00 2. 671E+00 2. 592E+00 2. 789E+00 NOT | DENT.
SC- 46 5.953E-01 2. 694E+00 2. 359E+00 2. 707E+00 FAI L ABUN
V- 48 1. 929E-01 3. 503E+00 2. 971E+00 3. 504E+00 NOT | DENT.
CR-51 - 8. 764E+00 2. 656E+01 2. 118E+01 2. 685E+01 NOT | DENT.
MN- 52 -1. 596E+00 7. 222E+00 5. 843E+00 7. 258E+00 FAI L ABUN
WM\ 54 -3.681E-01 2. 135E+00 1. 761E+00 2. 141E+00 NOT | DENT.
CO 56 -7.783E-01 3. 043E+00 2. 476E+00 3. 063E+00 NOT | DENT.
CO 57 -2.845E-01 2. 558E+00 2. 057E+00 2. 561E+00 NOT | DENT.
CO 58 - 2. 562E+00 2. 990E+00 2. 079E+00 3. 206E+00 NOT | DENT.
FE- 59 3. 510E+00 5. 559E+00 5. 104E+00 5. 779E+00 NOT | DENT.
CO- 60 1. 849E+00 2. 752E+00 2. 626E+00 2. 876E+00 NOT | DENT.
ZN- 65 - 3. 067E+00 1. 328E+01 5. 199E+00 1. 336E+01 NOT | DENT.
GE- 68 5. 026E+01 7. 400E+01 6. 973E+01 7. 739E+01 NOT | DENT
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AS-74
SE-75
BR-77
SR- 82
RB- 83
RB- 84
KR- 85
SR- 85
RB- 86
Y- 88
Y-91
NB- 94
NB- 95
NB- 95M
ZR- 95
MO- 99
TC- 99M
RH 101
RH- 102M
RU- 103
RH- 106
RU- 106
AG 108M
AG 110M
IN-114M
CD- 115
SN-117M
| -123
TE-123M
SB-124
SB-125
TE- 125M
| -126
SB-126
SB-127
[-131

| -132
TE-132
BA- 133

| -133
CS-134
CS-135

| -135
CS-136
BA-137M
CS-137
CE- 139
BA- 140
LA- 140
CE-141
CE- 143
CE- 144
PM 144
PR- 144
PM 146
ND- 147
PM 147
PM 149
EU- 152
GD- 153
EU- 154
EU- 155
HO- 166M
T™M 171
LU- 176
HF- 181
W 181
TA-182
RE- 183
RE- 184
RE- 188
W 188
0S-191

| R-192
HG- 203
Bl - 207
PB-211
Bl -212
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. 936E+00
. 089E- 02
. 045E+01
. 459E+01
. 615E+00
. 526E+00
. 413E+03
. 817E+00
. 459E+00
. 393E+00
. 760E+02
. 721E+00
. 678E-01
. 879E+00
. 105E+00
. 569E+02
. 163E+08
.537E-01
. 560E- 01
. 296E+00
. 603E+00
. 603E+00
. 565E+00
. 312E+00
. 459E+00
. 631E+01
. 182E+00
. 815E+03
. 588E-01
.111E-03
. 455E+00
. 507E+02
. 867E+00
. 913E+00
. 591E+00
. 515E+00
. T44E+22
. 853E+00
. 141E+00
. 277E+02
.572E-01
. 711E+01
. 264E+08
.128E-01
. 139E+00
. 204E+00
. 051E-01
. 964E-01
. 964E-01
. 382E-01
. 708E+02
. 313E+00
. 692E+00
. 001E+02
. 519E+00
. 325E+01
. 713E+04
. 874E+02
. 287E-01
. 002E+00
. 111E+00
. 076E+00
. 548E- 01
. 499E+03
. 732E-01
. 097E+00
. 507E+00
. 060E+00
. 841E+00
. 892E+00
. 806E+00
. 607E+01
. 574E+00
. 064E+00
. 001E-01
.421E-02
. 583E+02
. 872E+01

ANPRPWONRFRPORPORRPFRPWNRPRARPONOOONNWERENRERPRUOIRRNWWOIRRPWNRRROINNRFROOONEFEWNEFENNNNNNWORRPRARRPWONRFRPOWWORONEFRWO

. 005E+00
. 928E+00
. 267E+02
. 140E+01
. 064E+00
. 343E+00
. 827E+02
. 293E+00
. 794E+01
. 109E+00
. 426E+03
. 849E+00
. 019E+00
. 059E+01
. 257E+00
. 499E+02
. 284E+09
. 046E+00
. 355E+00
. 820E+00
. 620E+01
. 620E+01
. 720E+00
. 783E+00
. 609E+01
. 806E+01
. 401E+00
. 7T63E+04
. 539E+00
. 809E+00
. 387E+00
. 755E+02
. 298E+01
. 7T95E+00
. 504E+01
. 463E+00
. 303E+22
. 000E+01
. 423E+00
. 844E+02
. 006E+00
. 541E+01
. 811E+08
. 240E+00
. 272E+00
. 456E+00
. 667E+00
. 318E+00
. 318E+00
. 638E+00
. 988E+02
. 884E+01
. 676E+00
. 995E+02
. 832E+00
. 7T47E+01
. 442E+04
. 276E+02
. 454E+00
. 946E+00
. 096E+00
. 147E+01
. 845E+00
. 349E+03
. 444E+00
.111E+00
. 507E+01
. 166E+01
. 288E+01
. 200E+00
. 369E+01
. 003E+02
. 077E+01
. 964E+00
. 080E+00
. 444E+00
. 023E+02
. 019E+01

WARWNNOPMPNRPRPEPNRPRPRORAIIOOIONWRRPRERRWWNNNARORNONOOORANORPONUINONORNNNNNENONWNNNONWWOWRAERNWOT

. 285E+00
. 283E+00
. 899E+01
. 660E+01
. 074E+00
. 334E+00
. 696E+02
. 230E+00
. 282E+01
. 253E+00
. 858E+02
. 524E+00
. 527E+00
. 576E+00
. 793E+00
. 838E+01
. 000E+00
. 509E+00
. 914E+00
. 507E+00
.076E+01
. 076E+01
.511E+00
. 446E+00
. 270E+01
. 732E+01
. 861E+00
. 000E+00
. 137E+00
. 675E+00
. 056E+00
. 813E+02
. 157E+01
. 821E+00
. 131E+01
. 071E+00
. 000E+00
. 553E+00
. 948E+00
. 728E+02
. 586E+00
.067E+01
. 000E+00
. 502E+00
. 595E+00
. 741E+00
. 240E+00
. 806E+00
. 806E+00
. 252E+00
. 7T35E+02
. 527E+01
. 863E+00
. 390E+02
. 113E+00
. 442E+01
. 183E+04
. 066E+02
. 822E+00
. 651E+00
. 977E+00
. 120E+00
. 020E+00
. 022E+03
. 954E+00
. 561E+00
. 132E+01
. 008E+01
. 090E+01
. 516E+00
. 212E+01
. 311E+02
. 016E+00
. 363E+00
. 513E+00
. 709E+00
. 282E+01
.071E+01

ANPRPWOWWRORORRFRPFPWNRPARRPOCOINNWNNENUOIRRNWWOIRARPWNRROUINNRFRPOOONEFEWNEFENNNNNNWORRPRARPWONRFRPOWRODRMONEFRWO

. 150E+00
. 928E+00
. 331E+02
. 239E+01
. 178E+00
. 490E+00
. 338E+02
. 505E+00
. 809E+01
. 172E+00
. 449E+03
. 953E+00
. 029E+00
. 066E+01
. 361E+00
. 658E+02
. 298E+09
. 070E+00
. 386E+00
. 880E+00
. 656E+01
. 656E+01
. 955E+00
. 845E+00
. 665E+01
. 840E+01
. 443E+00 NOT
. 782E+04
. 569E+00
. 809E+00
. 413E+00
. 100E+02
. 358E+01
. 992E+00
.517E+01
. 830E+00
. 000E+00
. 004E+01
. 527E+00
. 865E+02
. 006E+00
. 723E+01
. 844E+08
. 257E+00
. 312E+00
. 499E+00
. 691E+00
. 341E+00
. 341E+00
. 648E+00
. 598E+02
. 885E+01
. 938E+00
. 189E+02
. 996E+00
. 811E+01
. 542E+04
. 332E+02
. 457E+00
. 727E+00
. 117E+00
. 155E+01
. 846E+00
. 508E+03
. 475E+00
. 251E+00
.567E+01
. 174E+01
. 290E+01
. 769E+00
. 403E+01
. 006E+02
. 106E+01
. 002E+00
. 096E+00
. 444E+00
. 146E+02
. 106E+01

NOT | DENT.
NOT | DENT.
FAI L ABUN
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
FAI L ABUN
SHORT HLI F
FAI L ABUN
FAI L ABUN
FAI L ABUN
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.

NOT | DENT.
SHORT HLI F
FAI L ABUN
NOT | DENT.
NOT | DENT.
NOT | DENT.
FAI L ABUN
FAI L ABUN
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
FAI L ABUN
NOT | DENT.
NOT | DENT.
FAI L ABUN
FAI L ABUN
NOT | DENT.
FAI L ABUN
FAI L ABUN
FAI L ABUN
FAI L ABUN
NOT | DENT.
NOT | DENT.
FAI L ABUN
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
FAI L ABUN
NOT | DENT.
NOT | DENT.
FAI L ABUN
NOT | DENT.



PB- 212
Bl -213
PB- 214
RN-219
FR-221
RA- 223
RA- 224
AC- 227
TH 227
AC- 228
RA- 228
TH 228
TH 229
TH 230
PA- 231
TH 231
TH 232
PA- 233
PA- 234
PA- 234M
TH 234
NP- 237
U- 238
NP- 239
AM 241
AM 242
AM 243
CM 243
CF- 249
CF- 251
CF- 252
ANH- 511

UIOO0OWNRFRPWWNONORONPARORUIUIOR,FRPWWNOUIO RN
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. 165E+00
. 252E+00
. 401E+01
. 643E+00
. 646E+00
. 674E+00
. 533E+01
. 133E+00
. 133E+00
. 978E+01
. 978E+01
. 165E+00
. 200E+01
. 477E+02
. 251E+02
. 605E+00
. 607E+02
. 330E+00
. 485E+00
. 217E+02
. 235E+01
. 330E+00
. 235E+01
. 597E+01
. 153E+00
. 197E+01
. 103E+00
. 905E+00
. 772E+00
. 136E+00
. 358E+03
. 173E+00

ARPRPWRRORPNEFRPORPWNORRARFRPOUIORFENNO UL RO

. 636E+00
. 251E+00
. 793E+00
. 079E+01
. 898E+01
. 955E+01
. 361E+01
. 371E+01
. 371E+01
. 348E+01
. 348E+01
. 636E+00
. 046E+01
. 103E+02
. 277E+02
. 027E+01
. 610E+03
. 346E+00
. 285E+01
. 478E+02
. 163E+02
. 346E+00
. 163E+02
. 592E+01
. 125E+01
. 047E+01
. 665E+00
. 218E+01
. 852E+00
. 164E+01
. 753E+04
. 336E+00

WRRFEPNOWRAROFRPOUITIOWRUIRPNEPENWOIRRPRREARMRERENNO O]

. 368E+00
. 319E+00
. 261E+00
. 984E+01
.511E+01
. 955E+01
.479E+01
. 962E+01
. 962E+01
. 258E+01
. 258E+01
. 368E+00
. 816E+01
. 058E+02
. 144E+02
. 856E+01
. 336E+03
. 399E+00
. 860E+01
. 070E+02
. 229E+01
. 399E+00
. 229E+01
. 939E+01
. 255E+00
. 622E+01
. 818E+00
. 253E+00
. 592E+00
. 026E+01
. 254E+04
. 904E+00

ARPRPRARPRORPNRFRORPWNORRARPROUUIORFEPNNOUVIRAR00O

. 072E+00
. 875E+00
. 165E+01
. 090E+01
. 915E+01
. 962E+01
. 462E+01
. 375E+01
. 375E+01
. 616E+01
. 616E+01
. 072E+00
. 564E+01
. 432E+02
. 396E+02
. 050E+01
. 623E+03
. 433E+00
. 317E+01
. 521E+02
. 235E+02
. 433E+00
. 235E+02
. 844E+01
. 134E+01
. 216E+01
. 692E+00 NOT
. 269E+01
. 210E+00
. 196E+01
. (7T7TE+04
. 924E+00

FAI L ABUN
NOT | DENT.
FAI L ABUN
NOT | DENT.
NOT | DENT.
FAI L ABUN
NOT | DENT.
NOT | DENT.
NOT | DENT.
FAI L ABUN
FAI L ABUN
FAI L ABUN
FAI L ABUN
NOT | DENT.
NOT | DENT.
NOT | DENT.
FAI L ABUN
FAI L ABUN
FAI L ABUN
NOT | DENT.
FAI L ABUN
FAI L ABUN
FAI L ABUN
FAI L ABUN
NOT | DENT.
FAI L ABUN

| DENT.
FAI L ABUN
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.



IR R S b b b b I S b R Sk I S b b b I S R S S b b S b b b b S S R R R S I b b b b b I

*
*
*
*

ENERGY MDA COUNTS
43. 53 92.1421
46. 54 97. 3995
49. 72 96. 8902
51. 35 81. 1354
52. 39 97. 6601
53. 20 102. 8336
56. 28 91. 2664
57. 36 130. 5561
57.53 123. 7106
57.53 123. 7113
57.98 104. 2214
59. 32 104. 5999
59. 54 119. 7572
61. 49 128. 4705
63. 00 135. 0698
63. 29 135. 1706
63. 58 127. 1348
63. 81 127. 2098
64. 28 123. 2870
64. 99 152. 0900
65. 08 152. 1246
66. 73 121. 9991
66. 98 126. 1781
67. 24 126. 2588
67.67 134. 6140
67.75 134. 6400
69. 67 128. 0440
70. 83 117. 0100
72.81 139. 4068
72. 87 139. 4266
74. 66 156. 7253
74.82 156. 7825
74. 97 145. 3353
77.11 132. 3863
79. 69 144. 7744
80. 12 129. 0454
80. 19 129. 0653
80. 57 121. 7617
81. 00 113. 3974
81. 07 103. 8753
83. 79 110. 3504
84.21 104. 0460
85. 43 97. 8954
86. 55 112. 6028
86. 94 111. 0848
87.09 109. 5091
87.57 106. 3940
88. 03 106. 4952
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GEL Laboratories LLC

2040 Savage Road

Char | est on,

SC 29407

GAMVA SPECTROSCOPY BACKGROUND REPORT

R R R b b b b b R I b b R R R I A b S R Sk kb S R Sk b A S R S b S b I R R kI S b b b

ENERGY MDA COUNTS
88. 34 103. 3340
88. 47 103. 3613
89. 96 103. 6768
91.11 133. 1449
91. 27 133. 1881
92.59 133. 5403
93.31 127. 2076
93. 35 127. 2177
94. 56 96. 4588
94. 65 96. 4759
94. 67 96. 4795
97. 43 124. 9467
98. 43 107. 6167
98. 44 107. 6187
99. 53 85. 8334

100. 11 85.9278

100. 20 85. 9425

103. 18 88. 0837

103. 37 88.1148

105. 31 121. 7985

106. 12 128. 6615

109. 28 132. 1942

111. 00 132. 5970

111.76 129. 3978

116. 24 144. 0093

116. 30 144. 0242

116. 74 125. 9737

117. 23 112. 4480
99. 53 107. 3627

120. 90 113. 1409

121.12 113. 1822

121. 22 113. 2008

121.78 124. 7506

122. 06 124. 8080

123. 07 111. 2519

127. 23 108. 5376

129. 43 106. 6008

131. 20 120. 8414

133. 02 108. 3657

133. 52 109. 6160

136. 00 110. 9703
57.53 106. 8017

136. 47 106. 8323

140. 51 114. 5559

140. 88 114. 6182

143. 76 117. 9488

144. 24 119. 4539

145. 44 126. 7859

ENERGY MDA COUNTS
152. 32 132. 1757
152. 43 132. 1959
153. 25 137. 7504
323. 87 116. 2980
155. 04 103. 7959
156. 02 107. 5523
158. 56 121. 5336
158. 97 0. 0000
159. 00 120. 6987
162. 33 104. 8347
163. 33 116. 8428
165. 86 117. 2363
176. 31 110. 4776
176. 60 107. 7314
177.52 93. 9100
181. 07 95. 6352
184. 41 87.0269
184. 58 87.0453
143. 76 93. 9293
186. 21 100. 7527
190. 27 86. 1360
193.51 120. 2768
198. 01 122. 0029
201. 83 93. 4383
205. 31 93. 8098
210. 85 69. 6357
218.12 91. 3627
222. 11 80. 2865
227.09 83. 6647
227. 38 83. 6907
228. 16 67.0070
228.18 67.0086
116. 74 67.0086
235. 69 85. 8054
235. 96 74.7031
238. 63 71.7188
238. 98 71. 7446
240. 99 79.8779
242. 00 75.1616
244. 70 96. 2102
252. 40 90. 8830
252. 80 82. 8371
256. 23 84.1256
260. 90 74. 3211
264. 66 76. 6285
268. 22 78. 9339
269. 46 66. 7089
271. 23 71. 9589

*
*
*
*



ENERGY MDA COUNTS
273. 65 81. 3904
276. 40 66. 1025
277. 37 65.1274
277.60 67.2088
278. 00 71. 3700
279. 20 76. 6253
279. 54 76. 6490
280. 46 77.7489
283. 69 55.1019
284. 31 56.1720
285. 41 64. 5572
285. 90 66. 6689
287. 50 62. 5900
290. 67 53. 5594
293. 27 41. 9385
351. 93 78. 9774
295. 96 60. 5320
299. 98 59. 0540
300. 09 64. 6847
300. 13 64. 6866
301. 36 76. 0155
302. 85 56. 0270
256. 23 55. 0469
306. 78 70. 0011
308. 46 64. 7892
311. 90 69. 2361
316. 51 67.3614
319. 41 66. 4492
320. 08 61. 1244
321.04 54. 7330
323. 87 64. 5392
325. 23 63. 5329
328. 76 71.2721
333. 37 76. 3018
334. 37 69. 4199
338. 28 58. 7527
338. 32 58. 7543
311. 90 58. 8532
340. 55 58. 8565
344. 28 50. 7188
345. 93 39. 4008
351. 06 49. 2242
351. 93 47. 4972
356. 01 52. 9373
364. 49 65. 4801
366. 42 40. 0106
356. 01 42. 0171
388. 16 18. 0620
388. 63 18. 0681
391. 70 40. 7406
264. 66 53. 1394
401. 81 53. 1815
402. 40 53. 2028
404. 85 53. 2918
410. 95 35. 1649
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ENERGY MDA COUNTS
414.70 40. 7270
427. 09 43. 5777
427. 87 54. 7320
433. 94 40. 9777
440. 45 44,8893
453. 88 31.4376
463. 37 36. 9976
468. 07 38. 0552
473. 00 41. 9853
475. 06 39.1712
476. 78 34.4298
477. 60 31.5760
477.99 36. 3686
482.18 22. 3874
487. 02 35. 6017
492. 35 31. 8519
497. 08 30. 9719
511. 00 32. 1951
514. 00 32. 2497
520. 40 34. 3275
520. 69 34. 3326
522. 65 0. 0000
527. 90 33. 4854
529. 59 32. 5311
529. 87 34. 5078
531. 02 28. 6099
546. 56 0. 0000
552. 55 22.9568
563. 25 31.1166
569. 33 50. 3479
946. 00 43. 6380
569. 70 43. 6433
583. 19 37.1859
595. 83 32. 6609
427. 87 35. 8083
602. 73 34.1390
604. 72 30. 7559
609. 32 31. 8530
610. 33 35. 9810
614. 28 29.1842
618. 01 33. 0211
621. 93 34.1175
630. 19 0. 0000
631. 29 31.1565
155. 04 36. 3783
633. 25 37.4221
634. 78 19. 7649
635. 95 21. 8577
636. 99 26. 0339
645. 85 20. 9146
657. 76 25. 2375
661. 66 40. 0308
664. 57 35. 8652
666. 33 30. 6157
666. 50 29. 5620

ENERGY MDA COUNTS
667.71 0. 0000
677.62 22. 2843
685. 70 25. 5604
695. 00 23.5275
696. 49 34. 2445
696. 51 34. 2445
697. 00 35. 3227
697. 49 36. 4006
702. 65 26. 8262
706. 68 32. 2485
711. 68 25. 8551
720. 70 25. 9559
721. 93 30. 2982
722.78 34. 6391
722.91 34. 6406
723. 31 30. 3160
724.19 25.9951
727. 33 29. 2834
733. 00 17. 3949
735. 93 15. 2397
739. 50 30. 8886
744. 23 13. 1083
747. 24 12. 7601
752. 31 14. 2486
753. 82 15. 3542
756. 73 13. 1766
763. 94 17. 4375
765. 80 30. 3091
766. 42 31. 2358
766. 84 28. 4841
772. 60 0. 0000
776.52 30. 4420
739. 50 20. 3059
778.90 24. 9307
783. 70 31. 4551
785. 37 20. 3672
792. 07 23. 2066
795. 86 22. 3115
810. 29 24.9322
344. 28 24. 9338
810. 76 29. 1757
815. 77 17. 8021
1048. 07 20. 6348
832.01 17.9138
834. 85 15. 1019
836. 80 0. 0000
846. 77 22. 7554
856. 80 22.8413
860. 56 20. 0139
871.09 20. 0921
873.19 18. 1929
875. 33 12. 4575
880. 51 15. 3613
881. 60 23. 0513
883. 24 16. 3377



ENERGY MDA COUNTS
657. 76 12. 5001
889. 28 17. 3368
894. 76 14. 4760
898. 04 26. 0876
903. 28 13. 9395
911. 20 18. 4443
926. 36 10. 0384
935. 54 18. 6026
937. 49 19. 5951
944. 13 22.5859
946. 00 13. 7570
949. 00 17. 7056
667.71 0. 0000
964. 08 33. 8993
968. 97 19. 4470
983. 53 15. 9232
996. 26 24. 9852
1001. 03 18. 0179
1274. 44 24. 0527
1037. 84 15. 1947
1038. 76 0. 0000
475. 06 14. 2210
1048. 07 17. 2767
1050. 41 19. 3239
1063. 66 23. 4895
1077. 00 12. 3062
1077. 34 8. 2051
1085. 87 12. 3398
1099. 25 12. 3906
1112. 07 20. 7308
1112. 84 24. 8828
1115. 54 24. 9033
1120. 29 11. 2223
1120. 55 11. 2232
1221. 41 17.6703
1129. 67 3.5727
1131. 51 0. 0000
1173. 23 11. 6092
1189. 05 11. 6615
1204. 77 16. 4299
1221. 41 13. 9082
1231. 02 11. 7998
1235. 36 9. 2058
1238. 28 21. 4974
1260. 41 0. 0000
1274. 44 8.3738
1274. 54 8.3738
1291. 59 11. 2161
1298. 22 7.4905
1312. 11 8.4579
1332. 49 8.5028
1365. 19 11. 4325
1368. 63 0. 0000
1384. 29 13. 4019
1408. 01 8. 6666
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ENERGY MDA COUNTS
1434. 09 13. 5674
1457. 56 0. 0000
1460. 82 4.8769
1489. 16 12. 7656
1596. 21 8. 0502
1620. 50 6.0701
1678. 03 0. 0000
1690. 97 9. 2442
1764. 49 7. 3003
1063. 66 18. 7942
1771. 35 13. 5767
1791. 20 0. 0000
1808. 65 4.2088
1836. 06 9.5214

ENERGY MDA COUNTS




VAX/ VM5 Nuclide Identification Report Cenerated 24-DEC- 2013 14: 30: 07. 29

R R I S S b I b b S b S S R I S b I S b I S b S S b R I Sk S S b I b S R S b S b b S

* CGEL Laboratories LLC *
* 2040 Savage Road *
* Charl est on, SC 29407 *
kkhkkhkhkkhkkhkkhhkkhkkhkhhkkhkhkhkhhkhkhkkhkhhkhkhkhhkhkhkkhkhhkhkkkhkhhkhkhkkhkihkhkkhkhhkhkhkkhkhhkhkkhkhhkkhkkk ik, ik, kihkk k) k,kk,*x*k**x*%
Configuration . DKA100: [ CANBERRA. GAMVA. ARCHI VE. GAMVA] G1203009340. CNF; 1

Background file : DKA100: | CANBERRA. GAMVA. ARCHI VE. GAMVA| BKG_GAML1. CNF; 368
Background date : 21-DEC- 2013 11:48: 26

Sanpl e date : 23-DEC-2013 00:00: 00 Acquisition date : 24-DEC 2013 14:14: 29
Sanple 1D : G1203009340 Sanpl e quantity : 2.00000E+00 LI TER
Detector nane  : GAML1 Det ector geonetry: 2LMB

El apsed live tine: 0 00:15:00. 00 El apsed real tine: 0 00:15:07.46 0.8%
Energy tol erance : 1.50000 keV Analyst Initials : MHL

Abundance limt : 75.00000 Sensitivit : 3.00000

Batch ID : 1355780 Detector S :

Mat ri x Sglke ID LCS I D . 1604
kkkhkkhhkhkkhkkhkhhhkkhkhhhkhkhkhhhhkkhkhdhhkhkhhhhkhkhkhhhkkhkhdhhhkhkhdhhhkkhkhdhhkhkhhhhkhkhk dhhkhkhdhhkhkkhkhhhkkhkkhkidhhkkhkhkkhkhkkk*k

BACKGROUND CORRECTED SAMPLE PEAK REPORT

Pk It Ener gy Area Bkgnd FWHM Channel Left Pw Cts/Sec %rr Fi t
1 0 46. 35* 4796 5145 0. 82 92.71 88 9 5.33E+00 3.1
2 0 51. 85 156 2655 1.02 103.73 102 5 1.74E-01 50.1
3 0 59. 38 9685 4586 0.83 118.80 114 10 1.08E+01 1.7
4 0 87.90 11492 3587 0.86 175.87 171 10 1.28E+01 1.4
5 0 117. 45 114 1373 1.46 235.00 232 6 1.27E-01 52.0
6 0 121.91 3902 1879 0.89 243.91 239 9 4.34E+00 2.6
7 0 136. 16 505 1937 0.95 272.43 268 10 5.61E-01 16.9
8 0 165. 75 1084 1468 1.03 331.65 327 9 1.20E+00 7.1
9 0 244. 30 54 756 1.23 488.83 487 6 6.05E-02 81.2

10 0 391.59 467 924 1.20 783.54 779 11 5.18E-01 13.5

11 0 510. 51* 242 828 1.34 1021.48 1015 14 2.69E-01 26.1

12 0 609. 69* 61 316 1.70 1219.92 1217 8 6.73E-02 52.4

13 0 661. 59* 9369 746 1.37 1323.74 1316 15 1.04E+01 1.2

14 O 674. 27 64 274 1.60 1349.11 1347 8 7.10E-02 46.5

15 0 684. 96 21 428 1.42 1370.50 1364 11 2.39E-02187.8

16 0 875.93 42 235 0.65 1752.52 1750 6 4. 69E-02 59.6

17 0 897. 98 421 635 1.40 1796.64 1791 11 4.68E-01 12.6

18 0 904. 05 52 380 0.99 1808.77 1805 8 5.77E-02 66.8

19 0 1070.01 73 285 1.97 2140.74 2137 9 8.13E-02 43.3

20 0 1115.48 2091 620 1.62 2231.69 2223 17 2.32E+00 3.5

21 0 1173.21 9541 343 1.68 2347.16 2338 18 1.06E+01 1.1

22 0 1188.34 27 70 0.90 2377.42 2375 6 2.97E-02 53.0

23 0 1305.66 26 76 0.79 2612.06 2601 17 2.89E-02 79.4

24 0 1332.50 8592 121 1.81 2665.74 2657 19 9.55E+00 1.1

25 0 1576.53 24 11 3.03 3153.76 3147 14 2.70E-02 34.9

26 0 1673.88 24 20 5.89 3348.42 3338 20 2.67E-02 50.0

27 0 1762.07 4 4 1.24 3524.75 3519 8 4.44E-03100.0

28 0 1835.95 302 8 2.10 3672.47 3664 15 3.35E-01 6.1

29 0 1893.53 10 0 1.29 3787.60 3784 8 1.11E-02 31.6

30 0 1952.16 8 3 0.69 3904.83 3901 9 9.39E-03 47.4

31 0 1957.07 7 4 0.95 3914.64 3911 8 7.78E-03 62.3

32 0 1960.20 10 0 0.98 3920.90 3918 8 1.11E-02 31.6

33 0 2015.88 14 4 3.56 4032.22 4027 13 1.58E-02 37.6

Flag: "*" = Peak area was nodified by background subtraction
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VMS Nuclide Identification Report V3.1 Generated 24-DEC- 2013 14:30: 09

Configuration : DKA100: (LjCANBERRA. GAMVA. ARCHI VE. GAMVA] G1203009340. CNF; 1
Anal ?/ses_ b?/ : PEAK V16. 9, PEAKEFF V2. 2, ENBACK V1.6, NID V3. 4, | NTERF V2. 4
Sample title : MIHL o
Sanpl e date : 23-DEC-2013 00:00: 00 Acquisition date : 24-DEC 2013 14:14: 29
Sanple 1D : G1203009340 Sanpl e quantity : 2.0000 LITER
Sanpl e type : LIQUID Sanpl e geonetry
Detector nane  : GAMVAll Det ector geonetry: 2LMB
El apsed live tine: 0 00:15:00.00 El apsed real tine: 0 00:15:07.46 0.8%
Energy tol erance : 1.50 keV Halt life ratio 10. 00
Errors propagated: No stematic Error : 0.00 %
Efficiency type : Enpirical Eificiencies at : Peak Energy
Abundance Iimt 75. 00
I nterference Report
Interfering Interfered
Nucl i de Li ne Nucl i de Li ne
CO 57 122. 06 U- 234 120. 90
CO 57 122. 06 PM 147 121. 22
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Nucl i de Line Activity Report o Pa%e ; 2
Sanple 1D : GL203009340 Acqui sition date : 24-DEC 2013 14:14:29
Nucl i de Type: _
) Uncorrected Decay Corr 2-Sigma
Nucl i de Energ% %Abn oEf | G /LITER CG/LITER % rror Status
CO 57 122. 85. 60* 2. 772E+00 . 470E+03 . 480E+03 5.13 XK
136. 47 10. 68 2. 773E+00 2. 559E+03 2. 569E+03 33. 82 X
CO 60 1173. 23 99. 85 7.483E-01 1.918E+04 1. 919E+04 2. 24 X
1332. 49 99.98* 6.788E-01 1.901E+04 1. 902E+04 2.24 XK
ZN- 65 1115.54 50.60* 7.779E-01 7.976E+03 8. 013E+03 6. 99 X
Y- 88 898. 04 93.70 9.177E-01 7. 354E+02 7.431E+02 25.14 XK
1836. 06 99.20* 5.427E-01 8.409E+02 8.497E+02 12.18 XK
CD- 109 88. 03 3.70* 2.319E+00 2.011E+05 2. 016E+05 2.71 XK
SN-113 391.70 64.97* 1.629E+00 6.621E+02 6. 685E+02 26. 90 XK
SN- 126 64. 28 9. 60 1. 318E+00 ----- Li ne Not Found ----- Absent
86. 94 8.90 2. 319E+00 8. 359E+04 8. 359E+04 2.71 X
87.57 37.00* 2.319E+00 2.011E+04 2. 011E+04 2.71 X
BA- 137M  661. 66 89.90* 1.146E+00 1.366E+04 1. 366E+04 2.43 XK
CS- 137 661. 66 85.10* 1.146E+00 1.443E+04 1. 443E+04 2.43 XK
CE-139 165. 86 80. 00* 2.648E+00 7.682E+02 7. 744E+02 14.13 XK
™™ 171 51. 35 0. 27 6. 307E-01 1.378E+05 1. 380E+05 100. 24 (014
52. 39 0.47* 6.307E-01 7.918E+04 7. 930E+04 100. 24 XK
66. 73 0.14 1. 449E+00 ----- Li ne Not Found ----- Absent
PB- 210 46. 54 4.25* 3.690E-01 4.592E+05 4.593E+05 6. 13 X
U 234 53. 20 0.12* 6.307E-01 3. 101E+05 3. 101E+05 100. 24 oK
120. 90 0.04 2. 769E+00 ----- Li ne Not Found ----- <<I NT Rej ect
AM 241 59. 54 35.90* 1. 045E+00 3. 878E+04 3. 878E+04 3.34 XK
ANH- 511 511.00 100.00* 1.368E+00 2.653E+02 2. 653E+02 52.28 X
Flag: "*" = Keyline
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VAX/ VM5 Nuclide Identification Report Generated 24-DEC 2013 14: 30:09. 99

kkhkkhkkhkkhkhkkhkkhkhkhkhkhkhkhkhkhkhkhhhhhhhhhhhkhkhk k k khk khkhkrkhkrhhkhhkhkhkhhkhhkhkhkhhhhkhhk k k k k k * *,*,*,*,*,**,x*x*x*x*x*x*%x*%

GEL Laboratories LLC
2040 Savage Road
Charl eston, SC 29407

R IR R b I b b I b b b S R R bk b S b R I b S R S b b b S SRR I b b S A b b b b R R

DETECTOR AND SAVPLE DATA

Configuration : DKAlOO:ECANBERRA GAMVA. ARCHI VE. GAMVA] G1203009340. CNF; 1
Acqui sition date : 24-DEC 2013 14:14:29 Sensitivity 3. 000

Detector ID ~ : GAML1 Energy tol erance: 1,500

El apsed live tine: 0 00: 15:00. 00 Abundance limt : 75.000

El apsed real tine: 0 00:15:07. 46 Half life ratio : ****x*

Sanpl e date : 23-DEC-2013 00: 00: 00 Nuclide Library : LISUID

Sanmple ID : 1203009340 Analyst initials: MHHL

Bat ch Nunber : 1355780 Sanpl e Cpantlty . 2.0000E+00 LITER
Wet wt corr : 1. 00000 Vét Vi g : 0. 00000

0. 00000

******************************************* ****9****************************

CAL| BRATI ON | NFORVATI ON

F o3k % ok % X 3k X O %k X 3k F X 3k ¥ X F ¥ X * X F X
F o3k % Sk % X 3k X O %k X 3k ¥ X 3k ¥ X F X X * X * X

Eff. Cal. date : 12 JUL 2013 08:13:46 Eff. Ceonetr ;. 2LMB
Eff. File : LCANBERRA GAMVA] lEFF GAML1 2LMB. CNF; 10
*************************** EE b S b I b b P S b b b 4 Ak d T dd,kd*xFThhd*xddd,d*d*d,**x**d,**x*****x

Conbi ned Activity- MDA Report

NOTE: Not all "ldentified Nuclides" are valid.
Pl ease refer to Certificat e of Anal ysi s.

---- ldentified Nuclides ----

_ Activit Cnt uncert MDA

Nucl i de (pG /LITE (1.96-sigma) (pG/LITER)

CO 57 2. 480E+03 1. 246E+02 1. 084E+02

CO- 60 1. 902E+04 4. 184E+02 9. 380E+01

ZN- 65 8. 013E+03 5. 493E+02 3. 692E+02

Y- 88 8. 497E+02 1. 014E+02 5. 805E+01

CD- 109 2. 016E+05 5. 355E+03 3. 810E+03

SN- 113 6. 685E+02 1. 762E+02 1. 736E+02

SN- 126 2. 011E+04 5. 342E+02 3. 821E+02

BA- 137M 1. 366E+04 3. 248E+02 1. 452E+02

CS- 137 1. 443E+04 3. 431E+02 1. 533E+02

CE- 139 7. T44E+02 1. 072E+02 1. 140E+02

T™M 171 7. 930E+04 7. 791E+04 1. 307E+05

PB- 210 4. 593E+05 2. 759E+04 2. 529E+04

U- 234 3. 101E+05 3. 046E+05 4. 918E+05

AM 241 3. 878E+04 1. 268E+03 9. 792E+02

ANH- 511 2. 653E+02 1. 359E+02 1. 183E+02

---- Non-ldentified Nuclides ----

Key—Llne
_ ct|V|t£ K. L. Cnt Uncert MDA

Nucl i de (pG /LITER ) (1.96-sigma) (pG/LITER)

BE- 7 3. 280E+02 7. 250E+02 1. 236E+03 NOT | DENT
NA- 22 -1. 155E+01 5. 076E+01 9. 038E+01 NOT | DENT
NA- 24 - 6. 218E+01 2. 252E+02 4. 040E+02 NOT | DENT
AL- 26 1. 267E+01 3. 320E+01 6. 560E+01 NOT | DENT
K- 40 2. 490E+01 3. 378E+02 6. 368E+02 NOT | DENT
SC- 46 2. 631E+01 1. 089E+02 1. 873E+02 NOT | DENT
V- 48 1. 078E+01 1. 146E+02 1. 952E+02 NOT | DENT
CR-51 - 3. 663E+02 6. 419E+02 1. 090E+03 NOT | DENT
MN- 52 1. 247E+01 4. 175E+01 8. 055E+01 NOT | DENT
WN- 54 -4. 649E+01 9. 295E+01 1. 573E+02 NOT | DENT
CO 56 - 5. 458E+01 9. 590E+01 1. 617E+02 NOT | DENT
CO- 58 -2.010E+01 9. 230E+01 1. 580E+02 NOT | DENT
FE- 59 -5.181E+01 2. 056E+02 3. 432E+02 NOT | DENT
CU- 67 - 6. 052E+01 1. 792E+02 2. 927E+02 NOT | DENT
GE- 68 1. 565E+03 3. 467E+03 5. 790E+03 NOT | DENT
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AS-74
SE-75
BR-77
SR- 82
RB- 83
RB- 84
KR- 85
SR- 85
RB- 86
Y-91
NB- 94
NB- 95
NB- 95M
ZR- 95
MO- 99
TC- 99M
RH- 101
RH 102M
RU- 103
RH 106
RU- 106
AG 108M
AG 110M
I N-114M
CD- 115
SN-117M
| -123
TE-123M
SB-124
SB-125
TE- 125M
| -126
SB-126
SB-127
[-131

| -132
TE- 132
BA- 133

| -133
CS-134
CS-135

| -135
CS-136
BA- 140
LA- 140
CE-141
CE- 143
CE- 144
PM 144
PR- 144
PM 146
ND- 147
PM 147
PM 149
EU- 152
GD- 153
EU- 154
EU- 155
HO- 166M
LU- 176
HF- 181
W 181
TA- 182
RE- 183
RE- 184
RE- 188
W 188
0s-191

| R-192
HG- 203
Bl - 207
TL-208
Bl -211
PB- 211
Bl -212
PB- 212
Bl -213
Bl -214
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RPONWRARRRANRFRPWORNNOUUIONVIUINAWNRFROWOPRORPWARRPORWWIIRWORRRORRPWOIWUIRFPEPNWOWWNNENNROCIOIRFORONONONE

. 7T44E+01
. 538E+01
. 672E+01
. 967E+01
. 887E+01
. 945E+00
. 436E+03
. 298E+01
. 943E+02
. 075E+04
. 762E+01
. 714E+01
. 154E+01
. 859E- 01
. 558E+02
. 621E+03
. 789E+01
. 260E+01
. 323E+00
. 900E+01
. 900E+01
. 081E+00
. 259E+02
. 985E+01
. 922E+02
. 694E+01
. 162E+02
. 182E+01
. 116E+01
. 811E+01
. 480E+04
. 614E+00
. 391E+02
. 046E+02
. 246E+00
. 000E+00
. 264E+01
. 068E+02
. 759E+01
. 681E+01
. 347E+02
. 827E+02
. 732E+00
. 168E+01
. 168E+01
. 076E+01
. 189E+01
. 972E+02
. 525E+01
. 893E+03
. 896E+01
. 183E+02
. 000E+00
. 246E+00
. 202E+01
. 020E+01
. 918E+01
. 282E+01
. 940E+01
. 131E+01
.111E+01
. 000E+00
. 536E+01
. 000E+00
. 311E+02
. 237E+02
. 470E+04
. 219E+01
. 277E+00
. 698E+01
. 399E+01
. 825E+01
. 043E+02
. 055E+02
. 834E+02
. 515E+00
. 355E+01
. 650E+02

PNRPRPRPRORNNNRFRPWOWRNOOORNENNWWORUINOIWR AR RRPRPWRNERPOOOOWRNNNNOOPROOPRWONNNNNOOUTIORNONNRFRORRROIRRE

. 225E+02
. 015E+02
. 193E+02
. 851E+02
. 614E+02
. 650E+02
. 889E+04
. 605E+01
. 398E+03
. 525E+04
. 282E+01
. 639E+01
. 508E+02
. 508E+02
. 479E+02
. 678E+03
. 040E+01
. 933E+01
. 841E+01
. 143E+02
. 143E+02
. 939E+01
. 839E+01
. 929E+02
. 257E+02
. 927E+01
. 909E+02
. 592E+01
. 302E+01
. 401E+02
. 250E+04
. 789E+02
. 551E+02
. 850E+02
. 986E+01
. 966E+06
. 886E+01
. 037E+02
. 949E+02
. 013E+02
. 646E+02
.017E+04
. 457E+02
. 621E+01
. 621E+01
. 158E+02
.171E+02
. 618E+02
. 344E+01
. 456E+03
. 159E+02
. 079E+02
. 731E+06
. 199E+03
. 385E+02
. 192E+02
. 454E+02
. 884E+02
. 365E+02
. 522E+01
. 295E+01
. 764E+02
. 212E+02
. 348E+03
. 024E+02
. 577E+02
. 533E+04
. 230E+02
. 458E+01
. 612E+01
. 518E+02
. 135E+01
. 887E+02
. 727E+03
. 218E+03
. 396E+02
. 839E+02
. 696E+02

NEANNNORNRFRPRWONOORMRPDRARPRPEPENANWRAIIORPFRPOROUOIROONRFRFORMRPRPORANPWRARPRPORPNORPRPRPRERPRPRPRPORNRAREANENNNERENEN

. 169E+02
. 754E+02
. 287E+02
.011E+03
. 670E+02
. 656E+02
. 828E+04
. 288E+02
. 267E+03
. 623E+04
. 305E+02
. 464E+02
. 357E+02
. 616E+02
. 663E+03
. 314E+03
. 351E+02
. 346E+02
. 324E+02
. 257E+03
. 257E+03
. 345E+02
. 571E+02
. 451E+02
. 243E+02
. 127E+02
. 016E+02
. 073E+02
. 280E+02
. 060E+02
. 740E+04
. 238E+02
. 619E+02
. 641E+02
. 537E+02
. 000E+00
. 717E+02
. 729E+02
. 974E+02
. 770E+02
. 462E+02
. 838E+04
. 460E+02
. 715E+01
. 715E+01
. 912E+02
. 473E+02
. 273E+02
. 244E+02
. 240E+03
. 996E+02
. 001E+03
. 429E+06
. 541E+03
. 063E+02
. 715E+02
. 566E+02
. 868E+02
. 415E+02
. 105E+02
. 554E+02
. 648E+03
. 033E+02
. 906E+03
. 985E+02
. 009E+02
. 710E+04
. 697E+02
. 287E+02
. 313E+02
. 364E+02
. 461E+02
. 430E+02
. 920E+03
. 138E+03
. 435E+02
. 771E+02
. 7T00E+02

NOT | DENT.
FAI L ABUN
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
FAI L ABUN
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
FAI L ABUN
NOT | DENT.
SHORT HLI F
FAI L ABUN
NOT | DENT.
FAI L ABUN
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
FAI L ABUN
NOT | DENT.
FAI L ABUN
NOT | DENT.
FAI L ABUN
FAI L ABUN
NOT | DENT.
FAI L ABUN
NOT | DENT.
FAI L ABUN
FAI L ABUN
FAI L ABUN
FAI L ABUN
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
FAI L ABUN
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RPRPORFRPWRNUUIOWOTRARRPRORRPFRPWONWWNNANNOO00

. 454E+01
. 387E+02
.421E+01
. 235E+02
. 371E+02
. 805E+02
. 972E+01
. 972E+01
. 759E+02
. 759E+02
. 515E+00
. 828E+02
. 7T89E+04
. 339E+03
. 608E+03
.111E+05
. 324E-01
. 366E+03
. 362E+03
. 726E+03
. 175E+02
. 324E-01
. 726E+03
. 844E+02
. 142E+03
. 958E+01
. 927E+02
. 445E+01
. 741E- 01
. 224E+01
. 809E+05

PWFRONRPRPRPNRRPARARPORORPWVOWRRPARMOORRPRFRLOIOR

. 743E+02
. 919E+02
. 327E+02
. 509E+03
. 659E+03
. 609E+03
. 245E+02
. 245E+02
. 203E+02
. 203E+02
. 396E+02
. 241E+03
. 567E+04
. 518E+03
. 661E+03
. 391E+04
. 583E+02
. 861E+02
. 269E+04
. 504E+03
. 907E+02
. 583E+02
. 504E+03
. 988E+02
. T42E+03
. 649E+02
. 934E+02
. 058E+01
. 140E+02
. 164E+02
. 806E+05

COUIRPFERARNNRFRPONOONEFENONOOONNNNEFRRENNNORPRPW

. 029E+02
. 659E+03
. 349E+02
. 631E+03
. 583E+03
. 629E+03
. 086E+03
. 086E+03
. 357E+02
. 357E+02
. 435E+02
. 209E+03
. 186E+04
. 148E+03
. 560E+03
. 489E+04
. 732E+02
. 607E+03
. 178E+04
. 751E+03
. 277E+02
. 732E+02
. 751E+03
. 273E+03
. 978E+03
. 800E+02
. 889E+02
. 536E+02
. 702E+02
. 218E+02
. 172E+05

FAI L ABUN
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
FAI L ABUN
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
FAI L ABUN
FAI L ABUN
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.



VAX/ VM5 Nuclide Identification Report Generated 24-DEC- 2013 14: 30:
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Ener gy

. 35

PEAK REPORT W THOUT BACKGROUND SUBTRACTI ON
FWHAM Channe

Ar ea

4800
156
9685
11492
114
3902
505
1084
54
467
261
2

Bkgnd

5145
2655
4586
3587
1373
1879
1937
1468
756
924
828
316
746
274
428
235
635

~rOPLPWOOCKON

WOOORENPOWROORPROROREPPEERERROORO0ORO

92.
103.
118.
175.
235.
243.
272.
331.
488.
783.

1021.
1219.
1323.
1349.
1370.
1752.
1796.
1808.
2140.
2231.
2347.
2377.
2612.
2665.
3153.
3348.
3524.
3672.
3787.
3904.
3914.
3920.
4032.

Left

88
102
114
171
232
239
268
327
487

. 67E-02 50.
. 44E- 03100.
.35E-01 6.
.11E-02 31.
. 39E-03 47.
. 7T8E-03 62.
. 11E-02 31.

05.

Pw Cts/Sec % rr
9 5.33E+00 3.1
5 1.74E-01 50.1
10 1. 08E+01 1.7
10 1.28E+01 1.4
6 1.27E-01 52.0
9 4. 34E+00 2.6
10 5.61E-01 16.9
9 1. 20E+00 7.1
6 6.05E-02 81.2
11 5.18E-01 13.5
14 2.91E-01 24.2
8 6.89E-02 51.3
15 1.04E+01 1.2
8 7.10E-02 46.5
11 2. 39E-02187.8
6 4.69E-02 59.6
11 4. 68E-01 12.6
8 5.77E-02 66.8
9 8.13E-02 43.3
17 2.32E+00 3.5
18 1.06E+01 1.1
6 2.97E-02 53.0
17 2.89E-02 79.4
19 9.55E+00 1.1
14 2. 70E-02 34.9

2 0

4 0

3 1

1 6

9 4

7 3

1 6

1 6

. 58E-02 37.



VAX/ VM5 Nuclide Identification Report Generated 24-DEC 2013 14:30:07.99

Nucl ide Line Activity Report

Nucl i de Type:
Nucl i de Energé
CO 57 122
136. 4
CO 60 1173.23
1332. 49
ZN- 65 1115. 54
Y- 88 898. 04
1836. 06
CD- 109 88. 03
SN- 113 391.70
SN- 126 64. 28
86. 94
87.57
BA- 137M 661. 66
Cs- 137 661. 66
CE- 139 165. 86
PM 147 121. 22
T™ 171 51. 35
52. 39
66. 73
PB- 210 46. 54
U 234 53. 20
120. 90
AM 241 59.54
ANH- 511 511. 00
Flag: "*" = Keyline
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. 772E+00
. 773E+00
. 483E-01
. 788E- 01
. 779E-01
.177E-01
.427E-01
. 319E+00
. 629E+00
. 318E+00
. 319E+00
. 319E+00
. 146E+00
. 146E+00
. 648E+00
. 772E+00
. 307E-01
. 307E-01
. 449E+00
. 690E- 01
. 307E-01
. 772E+00
. 045E+00
. 368E+00

C /LI TER | TER
. 470E+03 480E+03
2. 559E+03 2. 569E+03
1. 918E+04 1. 919E+04
1. 901E+04 1. 902E+04
7. 976E+03 8. 013E+03
7. 354E+02 7. 431E+02
8. 409E+02 8. 497E+02
2. 011E+05 2. 016E+05
6. 621E+02 6. 685E+02
------ Li ne Not Found
8. 359E+04 8. 359E+04
2.011E+04 2. 011E+04
1. 366E+04 1. 366E+04
1. 443E+04 1. 443E+04
7. 682E+02 7. 7T44E+02
7. 418E+07 7. 426E+07
1. 378E+05 1. 380E+05
7.918E+04 7. 930E+04
------ Li ne Not Found
4. 592E+05 4. 593E+05
3. 101E+05 3. 101E+05
5. 285E+06 5. 285E+06
3. 878E+04 3. 878E+04
2. 653E+02 2. 653E+02

Uncorrected DecayLCbrr

52.



2

Summary of Nuclide Activity 24 DEC 201ga%2_i4_29

Sanple I D : GL203009340 Acqui sition date :

Total nunber of lines in spectrum 33

Nunber of unidentified |ines o 11

Nunber of lines tentatively identified by NND 22 66. 67%
Nucl i de Type :

) ) Uncorrected Decay Corr Decay Corr 2- Sigma
Nucl i de Hife Deca C /LI TER C/LITER 2-Sigmhma Error %rror Flags
CO 57 271. 74D 1.0 . 470E+03 . 480E+03 0. I127E+03 5.13
CO 60 1925. 28D 1.00 1.901E+04 1. 902E+04 0. 043E+04 2.24
ZN- 65 244. 06D 1.00 7.976E+03 8. 013E+03 0. 560E+03 6. 99
Y- 88 106. 63D 1.01 8.409E+02 8. 497E+02 1. 035E+02 12.18
CD- 109 461. 40D 1.00 2.011E+05 2. 016E+05 0. 055E+05 2.71
SN- 113 115. 09D 1.01 6.621E+02 6. 685E+02 1. 798E+02 26. 90
SN- 126 2. 30E+05Y 1.00 2.011E+04 2. 011E+04 0. 055E+04 2.71
BA- 137M 30. 08Y 1.00 1.366E+04 1. 366E+04 0. 033E+04 2.43
CS- 137 30. 08Y 1.00 1.443E+04 1. 443E+04 0. 035E+04 2.43
CE- 139 137. 64D 1.01 7.682E+02 7. T44E+02 1. 094E+02 14. 13
PM 147 2.62Y 1.00 7.418E+07 7.426E+07 0. 381E+07 5.13
T™M 171 1.92Y 1.00 7.918E+04 7. 930E+04 7.950E+04  100. 24
PB- 210 22.20Y 1.00 4.592E+05 4. 593E+05 0. 282E+05 6.13
U- 234 . 45E+05Y 1.00 3.101E+05 3. 101E+05 3. 109E+05 100. 24
AM 241 432. 60Y 1.00 3.878E+04 3. 878E+04 0. 129E+04 3.34
ANH- 511 1. O0E+09Y 1.00 2.653E+02 2. 653E+02 1. 387E+02 52.28

Total Activity : 7.534E+07 7. 543E+07
G and Total Activity : 7.534E+07 7. 543E+07
Fl ags: "K' = Keyline not found "M = Manual | y accepted o
"E'" = Mahually edited "A" = Nuclide specitic abn. limt
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Uni dentifi ed Energg Li nes

Sanple I D : G1203009340

It Ener gy Ar ea Bkgnd

0 117. 45 114 1373 1.46
0 244.30 54 756 1.23
0 609.69 61 316 1.70
0 674.27 64 274 1.60
0 684.96 21 428 1.42
0 875.93 42 235 0.65
0 904.05 52 380 0.99
0 1070.01 73 285 1.97
0 1188. 34 27 70 0.90
0 1305.66 26 76 0.79
0 1576.53 24 11 3.03
0 1673.88 24 20 5.89
0 1762.07 4 4 1.24
0 1893.53 10 0 1.29
0 1952.16 8 3 0.69
0 1957.07 7 4 0.95
0 1960. 20 10 0 0.98
0 2015. 88 14 4 3.56
Flags: "T" = Tentatively associ ated
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Acqui sition date :

FWHM Channel

235.

488.
1219.
1349.
1370.
1752.
1808.
2140.
2377.
2612.
3153.
3348.
3524.
3787.
3904.
3914.
3920.
4032.

Left Pw Cts/Sec

232

487
1217
1347
1364
1750
1805
2137
2375
2601
3147
3338
3519
3784
3901
3911
3918
4027

6

=
NOODOH0000D

N
00C0WMWOO M
RPRNORANONNNOCIRANNOOR

=
w

. 27E-01
. 05E- 02
. 73E-02
. 10E- 02
. 39E-02
. 69E- 02
. 7T7E-02
. 13E-02
. 97E- 02
. 89E- 02
. 70E- 02
. 67E-02
. 44E- 03
. 11E-02
. 39E- 03
. 78E-03
. 11E-02
. 58E- 02

Pa%e :
24- DEC- 2013 14: 14: 29

Okcr r

* k k%
* %k %%
* k k%
93.0
* k k%
* k%%
* Kk k %k
86. 5
* % %%
* k k%
69. 8
* k k%
* k%%

63. 2
%8
63. 2
75. 2

Oo1IO1O1010100O~N0OORFRFF NN

&S f

. 7T6E+00
. 19E+00
. 21E+00
. 13E+00
. 12E+00
.35E-01
.13E-01
.03E-01
.41E-01
. 89E-01
.00E-01
. 76E-01
.57E-01
. 33E-01
.24E-01
.23E-01
.23E-01
.15E-01

3

Fl ags

o T i o e B



VAX/ VM5 Nuclide Identification Report Generated 24-DEC 2013 14: 30: 16. 15
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GEL Laboratories LLC
2040 Savage Road
Charl eston, SC 29407

R IR R b I b b I b b b S R R bk b S b R I b S R S b b b S SRR I b b S A b b b b R R

DETECTOR AND SAVPLE DATA

Configuration : DKAlOO:ECANBERRA GAMVA. ARCHI VE. GAMVA] G1203009340. CNF; 1
Acqui sition date : 24-DEC 2013 14:14:29 Sensitivity 3. 000
Detector ID ~ : GAML1 Energy tol erance: 1.500
El apsed live tine: 0 00: 15:00. 00 Abundance limt : 75.000
El apsed real tine: 0 00:15:07. 46 Half life ratio : ****x*
Sanpl e date : 23- DEC- 2013 00: 00: 00 Nuclide Library : LISUID
Sanmple ID : 1203009340 Anal st initials: MHL
Bat ch Nunber : 1355780 CUantlt : 2. 0000E+00 LI TER
ggantlty Err(9 5. 0000E- 03 %
Wt wt corr : 1. 00000 t Wi : 0. 00000
0. 00000

******************************************* **** ****************************

CAL| BRATI ON | NFORVATI ON

| . date : 12-JUL-2013 08:13:46 Eff. Geonetr : 2LMB
Lg . DKA100: [ CANBERRA. GAMVA] EFF_GAML1 2L MB. CNF; 10

LR R R R R R R R R R R R R R SRR R R R R R R R R R R R R R R R RS EEEEE R RS R EEEEEREEEEERE RS R ER

mirm

ff.
Eff.
* %

* %

* Ok 3 O 3k ¥ Ok % X 3k X X 3k X X ¥ F 3k X X ¥ F F* ¥ X
¥k % O 3k ¥ S % X 3k X X 3k X X X F 3k X X ¥ F F* ¥ X

Ca
Fi
* % * %
Combi ned Activity- MDA Report
NOTE: Not all "ldentified Nuclides" are valid.
Pl ease refer to Certificat e of Anal ysi s.

---- |ldentified Nuclides ----

_ Activit Act Error ~ Lc TPU
Nucl i de (pG /LITE (1.96-sigma) (pG/LITER) (1.96-sigm)
CO 57 2. 480E+03 2. 7T45E+02 5. 337E+01 2. 7T45E+02
CO 60 1. 902E+04 1. 585E+03 4. 393E+01 1. 585E+03
ZN- 65 8. 013E+03 1. 206E+03 1. 795E+02 1. 206E+03
Y- 88 8. 497E+02 1. 216E+02 2. 522E+01 1. 216E+02
CD- 109 2. 016E+05 2. 243E+04 1. 883E+03 2. 243E+04
SN- 113 6. 685E+02 1. 836E+02 8. 489E+01 1. 836E+02
SN- 126 2. 011E+04 1. 968E+03 1. 888E+02 1. 968E+03
BA- 137M 1. 366E+04 1. 137E+03 7. 064E+01 1. 137E+03
Cs- 137 1. 443E+04 1. 200E+03 7. 463E+01 1. 200E+03
CE- 139 7. T44E+02 1. 953E+02 5. 606E+01 1. 953E+02
T™M 171 7. 930E+04 7. 825E+04 6. 474E+04 7. 825E+04
PB- 210 4. 593E+05 4. 978E+04 1. 253E+04 4. 978E+04
U- 234 3. 101E+05 3. 059E+05 2. 436E+05 3. 059E+05
AM 241 3. 878E+04 3. 331E+03 4. 845E+02 3. 331E+03
ANH- 511 2. 653E+02 1. 376E+02 5. 768E+01 1. 376E+02

---- Non-ldentified Nuclides ----

- Li ne
_ Ac IVItE K. L Act error ~ Lc TPU

Nucl i de (pG/LITER ) (1.96-sigma) (pG/LITER) (1.96-sigm)

BE- 7 3. 280E+02 7. 254E+02 6. 046E+02 7. 404E+02 NOT | DENT
NA- 22 -1. 155E+01 5. 077E+01 4. 231E+01 5. 104E+01 NOT | DENT
NA- 24 -6. 218E+01 2. 252E+02 1. 841E+02 2. 270E+02 NOT | DENT
AL- 26 1. 267E+01 3. 321E+01 2. 909E+01 3. 370E+01 NOT | DENT
K- 40 2. 490E+01 3. 378E+02 2. 884E+02 3. 380E+02 NOT | DENT
SC- 46 2. 631E+01 1. 090E+02 9. 148E+01 1. 096E+02 NOT | DENT
V- 48 1. 078E+01 1. 146E+02 9. 513E+01 1. 148E+02 NOT | DENT
CR-51 - 3. 663E+02 6. 427E+02 5. 340E+02 6. 635E+02 NOT | DENT
MN- 52 1. 247E+01 4. 176E+01 3. 644E+01 4. 214E+01 NOT | DENT
WN- 54 -4. 649E+01 9. 307E+01 7. 659E+01 9. 540E+01 NOT | DENT
CO- 56 - 5. 458E+01 9. 606E+01 7.876E+01 9. 916E+01 NOT | DENT
CO- 58 -2. 010E+01 9. 232E+01 7. 693E+01 9. 276E+01 NOT | DENT
FE- 59 -5.181E+01 2. 057E+02 1. 670E+02 2. 070E+02 NOT | DENT
CU- 67 - 6. 052E+01 1. 792E+02 1. 439E+02 1. 813E+02 NOT | DENT
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GE- 68
AS- 74
SE-75
BR-77
SR- 82
RB- 83
RB- 84
KR- 85
SR- 85
RB- 86
Y-91
NB- 94
NB- 95
NB- 95M
ZR- 95
MO- 99
TC- 99M
RH 101
RH- 102M
RU- 103
RH- 106
RU- 106
AG 108M
AG 110M
IN-114M
CD- 115
SN-117M
| -123
TE-123M
SB-124
SB-125
TE- 125M
| -126
SB-126
SB-127
[-131

| -132
TE-132
BA- 133

| -133
CS-134
CS-135

| -135
CS- 136
BA- 140
LA- 140
CE-141
CE- 143
CE- 144
PM 144
PR- 144
PM 146
ND- 147
PM 147
PM 149
EU- 152
GD- 153
EU- 154
EU- 155
HO- 166M
LU- 176
HF- 181
W 181
TA- 182
RE- 183
RE- 184
RE- 188
W 188
0S-191

| R-192
HG 203
Bl - 207
TL-208
Bl -211
PB-211
Bl -212
PB-212
Bl - 213
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ONWARPANRFRPWORNNRAOINNOIOINAWNRPNWORORPWARFRPRORPRWWUIUIRWWRRPRORRPWUIWUOIRFRPENWWNNENNROCIOIRORONONONRE

. 565E+03
. 744E+01
. 538E+01
. 672E+01
. 967E+01
. 887E+01
. 945E+00
. 436E+03
. 298E+01
. 943E+02
. 075E+04
. 7162E+01
. 714E+01
. 154E+01
. 859E-01
. 558E+02
. 621E+03
. 789E+01
. 260E+01
. 323E+00
. 900E+01
. 900E+01
. 081E+00
. 259E+02
. 985E+01
. 922E+02
. 694E+01
. 162E+02
. 182E+01
. 116E+01
. 811E+01
. 480E+04
. 614E+00
. 391E+02
. 046E+02
. 246E+00
. 713E+06
. 264E+01
. 068E+02
. 759E+01
. 681E+01
. 347E+02
. 827E+02
. 732E+00
. 168E+01
. 168E+01
. 076E+01
. 189E+01
. 972E+02
. 525E+01
. 893E+03
. 896E+01
. 183E+02
. 426E+07
. 246E+00
. 202E+01
. 020E+01
. 918E+01
. 282E+01
. 940E+01
. 131E+01
.111E+01
. 144E+03
. 536E+01
. 124E+04
. 311E+02
. 237E+02
. 470E+04
. 219E+01
. 277E+00
. 698E+01
. 399E+01
. 825E+01
. 043E+02
. 055E+02
. 834E+02
. 515E+00
. 355E+01

NRPRPRPRORNNNRFRPWOWRANNOORNENNWOOORUINUIWRRARRPRPWRENRFROOOOOWRENNNNOOPROOPRAPWONNNNNOUIORPNONNRFRORRROIRREFRW

. 473E+03
. 225E+02
. 015E+02
. 193E+02
. 851E+02
. 617E+02
. 650E+02
. 891E+04
. 612E+01
. 401E+03
. 527E+04
. 298E+01
. 655E+01
. 509E+02
. 508E+02
. 482E+02
. 687E+03
. 048E+01
. 937E+01
. 842E+01
. 143E+02
. 143E+02
. 939E+01
. 890E+01
. 929E+02
. 261E+02
. 942E+01
. 915E+02
. 605E+01
. 307E+01
. 401E+02
. 255E+04
. 7T89E+02
. 560E+02
. 851E+02
. 986E+01
. 979E+06
. 892E+01
. 041E+02
. 949E+02
. 014E+02
. 662E+02
. 017E+04
. 457E+02
. 622E+01
. 622E+01
. 159E+02
. 171E+02
. 622E+02
. 364E+01
. 471E+03
. 162E+02
. 085E+02
. 215E+06
. 199E+03
. 386E+02
. 192E+02
. 454E+02
. 884E+02
. 366E+02
. 537E+01
. 297E+01
. 079E+03
. 212E+02
. 595E+03
. 038E+02
. 582E+02
. 546E+04
. 232E+02
. 458E+01
. 614E+01
. 521E+02
. 145E+01
. 888E+02
. 7127E+03
. 219E+03
. 396E+02
. 839E+02

NRPRPRPANRPOORRFENNORONUIRPNEREREPNWORORMOBRNOWWROWONOCOONNENRPROICIWOTIWWNO 00O RORNNONRFRPORRPRPRWORN

. 817E+03
. 055E+02
. 609E+01
. 583E+02
. 919E+02
. 302E+02
. 296E+02
. 380E+04
. 287E+01
. 103E+03
. 204E+04
. 342E+01
. 124E+01
. 142E+02
. 272E+02
. 084E+02
. 091E+03
. 652E+01
. 585E+01
. 457E+01
. 119E+02
. 119E+02
. 582E+01
. 673E+01
. 174E+02
. 533E+02
. 542E+01
. 942E+02
. 277E+01
. 640E+01
. 987E+02
. 843E+04
. 061E+02
. 272E+02
. 256E+02
. 524E+01
. 000E+00
. 447E+01
.462E+01
. 426E+02
. 618E+01
.171E+02
. 624E+03
. 197E+02
. 969E+01
. 969E+01
. 406E+01
. 684E+02
. 073E+02
. 039E+01
. 485E+03
. 773E+01
. 880E+02
. 191E+06
. 718E+03
. 989E+02
. 831E+02
. 201E+02
. 399E+02
. 173E+02
. 413E+01
. 594E+01
. 174E+02
. 913E+02
.471E+02
. 434E+02
. 957E+02
. 330E+04
. 820E+02
. 306E+01
. 443E+01
. 149E+02
. 115E+01
. 127E+02
. 427E+03
. 041E+03
. 197E+02
. 335E+02

NRPRPRPRORNNNRFRPOWRNWOORNENNWWORUINUIWR A RRPRPWRNRPRPOOOWRENNNNNOINPAWORPNNNNOOOUTIORPNONNRFRORRROIRREFPW

. 544E+03
. 228E+02
. 021E+02
. 216E+02
. 853E+02
. 647E+02
. 650E+02
. 938E+04
. 827E+01
. 435E+03
. 573E+04
. 747E+01
. 030E+01
. 524E+02
. 508E+02
. 552E+02
. 809E+03
. 088E+01
. 002E+01
. 849E+01
. 146E+02
. 146E+02
. 940E+01
. 140E+02
. 930E+02
. 348E+02
. 401E+01
. 118E+02
. 006E+01
.441E+01
. 402E+02
. 351E+04
. 790E+02
. 681E+02
. 879E+02
. 987E+01
. 133E+06
. 000E+02
. 147E+02
. 961E+02
. 027E+02
. 960E+02
. 017E+04
. 458E+02
. 652E+01
. 652E+01
. 173E+02
. 174E+02
. 692E+02
. 930E+01
. 899E+03
. 230E+02
. 252E+02
. 447E+07
. 199E+03
. 408E+02
. 196E+02
.471E+02
. 886E+02
. 392E+02
. 934E+01
. 345E+01 NOT
. 833E+03
. 226E+02
. 915E+04
. 211E+02
. 722E+02
. 682E+04
. 270E+02
. 459E+01
. 652E+01
. 557E+02
. 430E+01
.911E+02
. 737E+03
. 231E+03
. 396E+02
. 854E+02

NOT | DENT.
NOT | DENT.
FAI L ABUN
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
FAI L ABUN
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
FAI L ABUN
NOT | DENT.
SHORT HLI F
FAI L ABUN
NOT | DENT.
FAI L ABUN
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
FAI L ABUN
NOT | DENT.
FAI L ABUN
NOT | DENT.
FAI L ABUN
FAI L ABUN
NOT | DENT.
FAI L ABUN

| DENT.
FAI L ABUN
FAI L ABUN
FAI L ABUN
FAI L ABUN
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
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RPRORPFRPWRNUIOWOTRARPORRPRPWOONWWNNANNOO O

. 650E+02
. 454E+01
. 387E+02
.421E+01
. 235E+02
. 371E+02
. 805E+02
. 972E+01
. 972E+01
. 759E+02
. 759E+02
. 515E+00
. 828E+02
. 789E+04
. 339E+03
. 608E+03
. 111E+05
. 324E-01
. 366E+03
. 362E+03
. 126E+03
. 175E+02
. 324E-01
. 126E+03
. 844E+02
. 142E+03
. 958E+01
. 927E+02
. 445E+01
. 741E-01
. 224E+01
. 809E+05

UIWRONRRODMAMNRRRPORPWWRRPARNOORRRUIORE

. 7T01E+02
. T45E+02
. 960E+02
. 328E+02
. 511E+03
. 661E+03
. 609E+03
. 245E+02
. 245E+02
. 225E+02
. 225E+02
. 396E+02
. 242E+03
. 628E+04
. 520E+03
. 678E+03
. 541E+04
. 583E+02
. 853E+03
. 270E+04
. 686E+03
. 915E+02
. 583E+02
. 686E+03
. 026E+02
. 755E+03
. 650E+02
. 943E+02
. 062E+01
. 140E+02
. 164E+02
. 080E+05

ANONNRPROWRAWRNRPARWWRRWWUITIRRR AOR R

. 314E+02
. 483E+02
. 105E+02
. 601E+02
. 289E+03
. 270E+03
. 293E+03
. 332E+02
. 332E+02
. 594E+02
. 594E+02
. 197E+02
. 087E+03
. 059E+04
. 016E+03
. 267E+03
. 687E+04
. 339E+02
. 848E+02
. 061E+04
. 334E+03
. 073E+02
. 339E+02
. 334E+03
. 274E+02
. 468E+03
. 384E+02
. 409E+02
. 506E+01
. 328E+01
. 565E+02
. 028E+05

UIWROWRROUIRUIUIRRRORWARRMRNOORRRUIRRE

. 856E+02
. 7186E+02
. 037E+03
. 336E+02
. 5946E+03
. 694E+03
. 624E+03
. 247E+02
. 247E+02
. 552E+02
. 552E+02
. 396E+02
. 280E+03
. 010E+04 NOT
. 571E+03
. 828E+03
. 240E+04
. 583E+02
. 953E+03
. 285E+04
. 350E+03
. 119E+02
. 583E+02
. 350E+03
. 770E+02
. 829E+03
. 659E+02 NOT
. 069E+02
. 085E+01
. 140E+02
. 164E+02
. 145E+05

FAI L ABUN
FAI L ABUN
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
FAI L ABUN
| DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
FAI L ABUN
FAI L ABUN
| DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
NOT | DENT.
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*
*
*
*

ENERGY MDA COUNTS
43. 53 3283. 7188
46. 54 3301. 0518
49. 72 2858. 2815
51. 35 3115. 5991
52. 39 3282. 4482
53. 20 3449. 4922
56. 28 3222. 5864
57. 36 3447.5623
57.53 3448. 9463
57.53 3448. 9648
57.98 3531. 1296
59. 32 2749. 9827
59. 54 2751. 3970
61. 49 1995. 8311
63. 00 2135. 4846
63. 29 2162. 8762
63. 58 2164. 2751
63. 81 2273. 8662
64. 28 2177. 7747
64. 99 2243. 0630
65. 08 2243. 5027
66. 73 2307. 8604
66. 98 2319. 7874
67. 24 2351. 2063
67.67 2342. 6755
67.75 2358. 6296
69. 67 2449. 3208
70. 83 2517. 9065
72.81 2419. 0796
72. 87 2419. 3799
74. 66 2426. 1814
74.82 2418. 0740
74. 97 2418. 8093
77.11 2513. 3645
79. 69 2563. 8784
80. 12 2557. 0229
80. 19 2557. 3621
80. 57 2555. 2344
81. 00 2618. 2671
81. 07 2618. 6138
83. 79 2630. 0430
84.21 2632. 0945
85. 43 2780. 0605
86. 55 2761. 5359
86. 94 2131. 2063
87.09 2131. 7859
87.57 2133. 6426
88. 03 2135. 4133
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GEL Laboratories LLC

2040 Savage Road

Char | est on,

SC 29407

GAMVA SPECTROSCOPY BACKGROUND REPORT

R R R b b b b b R I b b R R R I A b S R Sk kb S R Sk b A S R S b S b I R R kI S b b b

ENERGY MDA COUNTS
88. 34 2136. 6045
88. 47 2137.1089
89. 96 1552. 2662
91.11 1459. 2581
91. 27 1445. 9321
92.59 1476. 8243
93.31 1464. 8816
93. 35 1464. 9836
94. 56 1474. 1895
94. 65 1474. 4165
94. 67 1474. 4678
97. 43 1462. 8936
98. 43 1472. 5660
98. 44 1472. 5879
99. 53 1449. 4603

100. 11 1441. 5525

100. 20 1461. 4095

103. 18 1505. 9474

103. 37 1512. 6455

105. 31 1474. 6492

106. 12 1407. 6853

109. 28 1494. 4207

111. 00 1491. 0536

111.76 1434. 8978

116. 24 1519. 9417

116. 30 1526. 4404

116. 74 1525. 8528

117. 23 1503. 0884

120. 54 1548. 8429

120. 90 1301. 5183

121.12 1301. 9401

121. 22 1302. 1261

121.78 1303. 1868

122. 06 1303. 7140

123. 07 1260. 6523

127. 23 1270. 8372

129. 43 1317.9777

131. 20 1239. 4442

133. 02 1284. 8940

133. 52 1319. 9950

136. 00 1229. 5962

136. 28 1230. 0667

136. 47 1230. 3765

140. 51 1258. 3816

140. 88 1272. 1663

143. 76 1172. 8824

144. 24 1185. 7300

145. 44 1226. 1980

ENERGY MDA COUNTS
152. 32 1293. 7037
152. 43 1288. 3135
153. 25 1294. 0785
154. 21 1213. 0449
155. 04 1176. 3020
156. 02 1134. 0969
158. 56 1234. 0983
158. 97 1203. 2847
159. 00 1216. 7985
162. 33 1181. 6637
163. 33 1203. 3818
165. 86 1137. 3724
176. 31 1104. 1617
176. 60 1099. 9316
177.52 1070. 1066
181. 07 1078. 9454
184. 41 1111. 7938
184. 58 1121. 2468
185. 72 1179. 3486
186. 21 1148. 7155
190. 27 1190. 9584
193.51 1108. 9827
198. 01 1134. 4386
201. 83 1122. 1420
205. 31 1134.9778
210. 85 1168. 9104
218.12 1215. 8632
222. 11 1207. 0244
227.09 1238. 9851
227. 38 1252. 8984
228. 16 1203. 9905
228.18 1204. 0210
235. 69 1137. 6193
235. 96 1107. 7916
238. 63 1095. 8557
238. 98 1101. 6979
240. 99 1032. 5648
242. 00 1051. 1180
244.70 1069. 6650
252. 40 970. 4666
252. 80 974.5158
256. 23 955. 1188
260. 90 921. 6368
264. 66 920. 8334
268. 22 829. 7347
269. 46 896. 3547
271. 23 869. 4505
273. 65 887. 2130

*
*
*
*



ENERGY MDA COUNTS
276. 40 873. 1586
277. 37 850. 2063
277.60 859. 8162
278. 00 864. 8245
279. 20 897. 8776
279. 54 896. 2288
280. 46 899. 7371
283. 69 830. 7908
284. 31 850. 2249
285. 41 829. 0821
285. 90 845. 5891
287. 50 875. 2769
290. 67 803. 8624
293. 27 837. 1121
295. 22 796. 1850
295. 96 842. 7117
299. 98 819. 3420
300. 09 820. 3828
300. 13 820. 3958
301. 36 812. 5015
302. 85 807. 6381
304. 50 765. 1835
306. 78 823. 6141
308. 46 772.3248
311. 90 772. 3762
316. 51 750. 6607
319. 41 784. 5105
320. 08 771. 2061
321.04 734. 5902
323. 87 697. 8765
325. 23 737. 8174
328. 76 709. 2063
333. 37 710. 5627
334. 37 707.1177
338. 28 691. 2582
338. 32 691. 2688
340. 48 716. 1281
340. 55 716. 1611
344. 28 740. 9076
345. 93 729. 8012
351. 06 694. 4274
351. 93 658. 8492
356. 01 753. 9163
364. 49 681. 6010
366. 42 671. 3724
383. 85 674.9692
388. 16 665. 1521
388. 63 689. 9425
391. 70 648. 5869
400. 66 663. 5941
401. 81 646. 5082
402. 40 624. 0178
404. 85 621. 8630
410. 95 590. 9574
414.70 668. 2928
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ENERGY MDA COUNTS
427.09 670. 1232
427. 87 683. 0255
433. 94 672. 8338
440. 45 700. 7551
453. 88 665. 6838
463. 37 745. 2667
468. 07 692. 4578
473. 00 681. 4196
475. 06 639. 0838
476. 78 628. 8938
477. 60 608. 6649
477. 99 582. 8879
482.18 602. 6064
487. 02 582. 4847
492. 35 542. 8118
497. 08 512. 5493
511. 00 509. 6948
514. 00 498. 1656
520. 40 527.6118
520. 69 527. 6993
522. 65 0. 0000
527.90 483. 0887
529. 59 490. 1549
529. 87 491. 3315
531. 02 519. 3589
546. 56 446. 2205
552. 55 437. 4289
563. 25 418. 5063
569. 33 427. 8594
569. 50 427.8941
569. 70 427. 9403
583.19 431. 5761
595. 83 417.6252
600. 60 435. 9772
602. 73 418. 9500
604. 72 407. 6805
609. 32 394. 3953
610. 33 409. 3234
614. 28 406. 3555
618. 01 413. 5186
621. 93 427.2128
630. 19 0. 0000
631. 29 455. 9656
632. 98 438. 6072
633. 25 439. 5961
634.78 438. 9637
635. 95 439. 1822
636. 99 440. 3105
645. 85 423. 2865
657. 76 472.1987
661. 66 433. 6982
664. 57 394. 8940
666. 33 414. 0837
666. 50 414. 1158
667.71 0. 0000

ENERGY MDA COUNTS
677.62 398. 6411
685. 70 380. 9277
695. 00 383. 3387
696. 49 406. 5308
696. 51 406. 5308
697. 00 408. 5273
697. 49 400. 9552
702. 65 353. 8472
706. 68 410. 1327
711. 68 367. 6470
720. 70 422.0848
721.93 414. 5674
7122.78 424. 3702
722.91 426. 3251
723. 31 427. 3566
724.19 405. 2618
727. 33 433. 8469
733.00 410. 5454
735. 93 391. 5869
739. 50 379. 4788
744. 23 374. 3250
747. 24 392. 3230
752. 31 381. 3545
753. 82 423. 6444
756. 73 410. 4072
763. 94 420. 3721
765. 80 464. 8934
766. 42 459. 1103
766. 84 462. 1284
772.60 0. 0000
776. 52 434. 2100
777.92 439. 3723
778. 90 431. 6229
783.70 446. 2544
785. 37 437.6189
792. 07 457. 5560
795. 86 425. 3981
801. 95 452. 2377
810. 29 468. 5992
810. 45 468. 6222
810. 76 468. 6794
815. 77 492. 5526
818. 51 491. 0288
832.01 434. 9953
834. 85 477.7610
836. 80 460. 9385
846. 77 487. 8603
856. 80 474. 3311
860. 56 567. 4816
871.09 540. 9597
873.19 510. 7056
875. 33 521. 2932
880. 51 578. 5319
881. 60 530. 0837
883. 24 534. 9990



ENERGY MDA COUNTS
884. 68 560. 8887
889. 28 554. 5679
894. 76 596. 7373
898. 04 539. 0231
903. 28 522. 7722
911. 20 519. 3053
926. 36 586. 3480
935. 54 582. 8694
937. 49 620. 7988
944. 13 552. 0668
946. 00 662. 2546
949. 00 569. 6860
954. 55 0. 0000
964. 08 556. 6253
968. 97 575. 3928
983. 53 467. 9092
996. 26 462. 3043
1001. 03 443. 8159
1004. 73 449. 6526
1037. 84 442. 3066
1038. 76 432. 7389
1046. 59 429. 4241
1048. 07 426. 3608
1050. 41 424. 4899
1063. 66 421. 5318
1077. 00 391. 8691
1077. 34 400. 3714
1085. 87 410. 3320
1099. 25 444, 7563
1112. 07 459. 9215
1112. 84 489. 3479
1115. 54 405. 3465
1120. 29 321. 1406
1120. 55 321. 1548
1121. 30 324. 3753
1129. 67 284. 4822
1131. 51 278. 1851
1173. 23 216. 1406
1189. 05 165. 5990
1204. 77 125. 8922
1221. 41 105. 6790
1231. 02 102. 1597
1235. 36 104. 1679
1238. 28 88. 1335
1260. 41 78. 1496
1274. 44 79. 3829
1274. 54 77.4734
1291. 59 75. 8819
1298. 22 64. 3217
1312. 11 59. 5773
1332. 49 72. 7631
1365. 19 31. 2891
1368. 63 40. 1225
1384. 29 38. 3065
1408. 01 35. 5547
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ENERGY MDA COUNTS
1434. 09 25. 8328
1457. 56 29. 9652
1460. 82 28. 9870
1489. 16 30.1770
1596. 21 30. 8765
1620. 50 24. 8252
1678. 03 25. 1162
1690. 97 24.1324
1764. 49 16. 4211
1770. 23 20. 2447
1771. 35 20. 2493
1791. 20 13. 9072
1808. 65 16. 0992
1836. 06 14. 7946

ENERGY MDA COUNTS




Method Calibration
Data
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GEL Laboratories, LLC

2040 Savage Road, Charleston, SC 29414

Comments

(843)556-8171
Gamma Spectrometer Geometry Calibration Package
Detector:  (5Gvnpae, 7 Geometry:  DLrni
YES NO

1) Is all calibration standard information enclosed for:

the primary standard certificate? v

the secondard standard(s) documentation? v

the nuclide library used? v

the VMS certificate file? v
2) s the energy calibration graph included? ] v i
3) s the detector efficiency curve printout included? i v_ i E
4) Is the efficiency calibration report included and reviewed? E v i !
5) Is the raw count data included for:

6)

7)

the calibration peak report?

the calibration verification PEAK report?

the last instrument background?

v

vt
the calibration verification NID report? v

Ve

Are the calibration verification calculations included? l i f
Are the instrument settings included: /
amp, HVPS, ADC settings? 4 i i
\’Z ~
Prepared By: X WA Date: 7) 20 |13

Reviewed By: l/HﬁZMy Y Date: '7t§l u {
) 7 .

Effective Date: T / ZQ/ [3
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1380 Seaboard Industrial Blvd.
Atlanta, Georgia 30318

Tel 404-352-8677

Fax 404-352-2837
www.analyticsinc.com

§ Eckert & Ziegler

Analytics AL

CERTIFICATE OF CALIBRATION

Standard Radionuclide Source

QRANNAA

JOOTT

2.0 Liter Solid in 230G GA-MA Beaker

Customer: GEL Laboratories, LLC
P.O.No.:  GEL 1303471, ltem 8
Reference Date: 01-Apr-2013

Product Code: MIX-8400-EG-SD

12:00 PM EST Grams of Master Source: 0.0082376

This standard radionuclide source was prepared using aliquots measured gravimetrically from master
radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were
checked using a germanium gamma spectrometer system. At the time of calibration no intexfering gamma-ray
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.18,
Revision 2, July 2007, and compliance with ANSI N42.22-1995, "Traceability of Radioactive Sources to NIST."
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this
source was produced in accordance with the HPS accreditation requirements. Customers may report any
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean,

VA 22101.

Density of solid matrix 1.18 g/cc.

Master Uncertainty* , %
Gamma-Ray  Half-Life, Source¥* This Source Type Calibration

Nuclide  Ener e Da yps/gram _YpS Uy U U Method*
Pb-210 46.8 8.109E+03 1.822E+03 0.1 2.1 4.1 4n LS
Am-241 89.8 1.880E+08 9.878E+02 01 17 3.8 4n LS
Cd-109 88.0 4.626E+02 1.620E+05 1.334E+03 08 23 47 HPGe
Co-57 122.1 2.718E+02 8.866E+04 7.303E+02 04 20 4.1 HPGe
Ce-139 165.9 1.376E+02 1.280E+08 1.030E+03 04 19 3.9 HPGe
Hg-203 279.2 4.661E+01 2.683E+05 2.188E+03 03 19 38 HPGe
Sn-113 391.7 1.161E+02 1,737E+08 1.431E+03 04 198 3.9 HPGe
Cs-137 661.7 1.098E+04 1.145E+05 9.432E+02 0.7 198 4.0 HPGe
Y-88 898.0 1.066E+02 4.178E+08 3.442E+03 05 19 3.9 HPGe
Zn-65 1118.6 2.441E+02 1.848E+03 01 17 35 IC
Co-60 1173.2 1.928E+03 2.103E+08 1.732E+03 06 19 4.0 HPGe
Co-60 1332.8 1.9256E+03 2.104E+05 1.733E+03 07 19 4.0 HPGe
Y-88 1836.1 1.066E+02 4.423E+08 3.644E+03 0.7 1.8 4.0 HPGe

* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly.

Calibration Methods: 417 LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1287, "Guidelines for
Evaluating and Expressing the Uncertainty of NIST Measurement Results.”

i@ RS- VINY

(Certificate continued on reverse side)

MGS Certificate Rev 4, 23 August 2012

Le-S- OLs- 092

Page 1 of 2

Corporate Office

24937 Avenue Tibbitts Valencia, California 91355
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Laboratory

1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318



Source Prepared by: le //2/\

Ki Eardley, RadéeChemist

QA Approved: (-%’? L‘-—-——-/_\ Date: 283 APR(32

]J.D. McCorvey, Counting Room Manager \

MGS Certificate Rev 4, 23 August 2012 Page 2 of 2
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Standard Logbook

Serial ID: 1663 Open/Reference Date: 01-APR-13
Name: Mixed gamma- 2LMB Received: 01-APR-13
Type: Source Material Expires: 01-APR-14
Employee: Maggie Stamps Verified: 08-MAY-13

Supplier: Eckert & Zeigler Analytics
Description: 2LMB Calibration Standard 93344
Comments: None

Analyte Concentration Analyte Concentration

Report run on: 29-JUL-13 GEL Laboratories LLC Page: ..
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1380 Seaboard Industrial Blvd.
Atlanta, Georgia 30318
Tel 404-352-8677

Fax 4043522837
www.analyticsinc.com

® Eckert & Ziegler BRE:

Analytics
CERTIFICATE OF CALIBRATION

Standard Radionuclide Source

82292-278
2.0 Liter Solid in 230G GA-MA Beaker

GEL Laboratories, LLC
954255 RD, Item 1

01-Apr-2010

Customer:
P.O. No.:

Reference Date: 12:00 PM EST Grams of Master Source: 0.0070318

This standard radionuclide source was prepared using aliquots measured gravimetrically from master
radionuclide solutions. Calibration and purity were checked using a germanium gamma spectrometer
system. At the time of calibration no interfering gamma-ray emitting impurities were detected. The
gamma-ray emission rates for the most intense gamma-ray lines are given. Eckert & Ziegler Analytics
(EZA) maintains traceability to the National Institute of Standards and Technology through a
Measurements Assurance Program as described in USNRC Regulatory Guide 4.18, Revision 1, February,
1979, and compliance with ANSI N42.22-1998, "Traceability of Radioactive Sources to NIST." EZA is
accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this
source was produced in accordance with the HPS accreditation requirements. Customers may report any
concemns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402,
McLean, VA 22101. Density of solid matrix 1.16 g/cc.

Master Uncertainty , %
Gamma-Ray Half-Life, Source* This Source Type Calibration

Nuclide Energy (keV) Days yps/gram Yps Uy U U Method
Pb-210 46.5 8.120E+03 1.267E+03 0.1 2.1 4.1 4N 1LS
Am-241 89.5 1.5680E+08S 8.600E+02 0.1 17 358 nls
Cd-109 88.0 4.626E+02 1.679E+08 1.181E+03 04 23 4.7 HPGe
Co-87 122.1 2.718E+02 9.065E+04 6.374E+02 04 2.0 4.1 HPGe
Ce-138 165.9 1.376E+02 1.271E+08 8.937E+02 0319 3.8 HPGe
Hg-203 279.2 4.661E+01 2.737E+08 1.928E+03 0.2 19 3.8 HPGe
Sn-113 3981.7 1.181E+02 1.789E+06 1.288E+03 03 19 38 HPGe
Cs-137 661.7 1.098E+04 1.128E+08 7.932E+02 05 19 3.9 HPGe
Y-88 898.0 1.066E+02 4.329E+05 3.044E+03 03 19 3.8 HPGe
Co-60 1173.2 1.928E+03 2.148E+08 1.510E+03 0.7 19 40 HPGe
Co-60 1332.86 1.925E+03 2.148E+08 1.610E+03 05 19 3.9 HPGe
Y-88 1836.1 1.066E+02 4.683E+08 3.223E+03 04 19 3.9 HPGe

* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly.

Calibration Methods: 417 LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, “Guidelines for
Evaluating and Expressing the Uncertainty of NIST Measurement Results."

(Certificate continued on reverse side)

MGS Certificate, Rev 2 09-28-2009

RC-5-00-2.5

Page 1 of 2

Corporate Office
24937 Avenue Tibbitts Valencia. California 91355

Laboratory
1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318
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This standard will expire one year after the reference date.

Source Prepared by: Al LT ald a_
M. 1. Taskaeva, Radiochemist

QA Approved: "%—BL"-/\ ' Date: 4 [ l o

J. D. McCorvey, QA Manager Alter*ate !

MGS Centificate, Rev 2 09-28-2009 Page 2 of 2
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Serial ID: 1478

Name: 2LMB
Type: Source Material

Employee: Maggie Stamps
Supplier: Eckert & Ziegler

Standard Logbook

Open/Reference Date: Q1-APR-10

Received:
Expires:
Verified:

Description: MIXED GAMMA STANDARD (82292-278)

Comments: None

Analyte

Concentration

29-JUN-10
09-JUN-36
09-JUN-10

Analyte Concentration

Report run on: 29-JUL-13
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GEL Laboratories LLC
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Nuclide Library Editor: ND_SC_LIB:CAL 29-JUL-2013 12:55:53.36

Title: Mixed Gamma + Am-241 & Pb-210

Nuclide Nuclide Half . Key No Energy
Name Type Life Line? Wtmean? (keV) $Abn
CO-57 271.74D * 122.06 85.60
136.47 10.68
C0O-60 1925.28D 1173.23 99.85
* 1332.49 99.98
ZN-65 244 .06D * 1115.54 50.60
SR-85 64.84D * 514.00 96.00
Y-88 106.63D 898.04 93.70
* 1836.06 99.20
CD-109 461.40D * 88.03 3.70
SN-113 115.09D * 391.70 64.97
I-129 FISSION 1.57E+07Y * 29.62 56.60
33.59 10.04
39.58 7.51
CS-137 30.08Y * 661.66 85.10
CE-139 137.64D * 165.86 80.00
HG-203 46.59D 70.83 3.69
72.87 6.19
279.20 81.56
PB-210 22.20Y * 46.54 4.25
AM-241 432.60Y * 59.54 35.90
0.00 0.00
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Certificate Editor: ND_SC_CER:93344 29-JUL-2013 12:56:05.87

Title: 2LMB 93344 .

Quantity: 1.00 Assay date: 1-APR-2013 12:00:00.0
Nuclide Half Energy
Name Life (keV) Rate % Err % Abn CAL/INIT
PB-210 22.20Y 46 .5 1522 4.10 4.3 Yes
AM-241 432.60Y 59.5 958 3.50 35.9 Yes
CD-109 461.40D 88.0 1334 4.70 3.7 Yes
CO-57 271.74D 122.1 730 4.10 85.6 Yes
CE-139 137.64D 165.9 1030 3.90 80.0 Yes
HG-203 46.59D 279.2 2185 3.80 8l.6 Yes
SN-113 115.09D 391.7 1431 3.90 65.0 Yes
Ccs-137 30.08Y 661.7 943 4.00 85.1 Yes
Y-88 106.63D 898.0 3442 3.90 93.7 Yes
ZN-65 244.06D 1115.6 1848 3.50 50.6 Yes
C0-60 1925.28D 1173.2 1732 4.00 99.8 Yes
C0-60 1925.28D 1332.5 1733 4.00 100.0 Yes
Y-88 106.63D 1836.1 3644 4.00 99.2 Yes
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- [[_o Measured — Calculated
2000 frrrioeeersfvsessmenenees -

E

n.

e -

r 1500

g

/ - 1000

[

K 500

e

\I ’ | : : : : ' : i :

] 500 1000 1500 2000 2500 3000 3500 4000
Channel '

Datasource:

Energy = 2.002e-01 keV + 4.99%-01 *Ch + -2.163e-08 *Ch”™2 [CHISQ = 3.242e-02]
FWHM = 6.851e-01 keV + 4.1l6le-02 *EA1/2 - {CHISQ = 2.442e-02]
Lo Tail = 0.000e+00 keV + 0.000e+00 *E [CHISQ = 0.000e+00]

eneyy celibration Y1 7] I3
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®5°0e+00 5000 - 1000 . 1500 2000
’ : Energy [keV] '
Datasource:

Energy = 2.002e-01 keV + 4.999e-01 *Ch + -2.163e-08 *Ch*2 [CHISQ = 3.242e-02]
FWHM = 6.851e-01 keV + 4.16le-02 *E"1/2 [CHISQ = 2.442e-02]
Lo Taid «~ 0.000e+00 keV + 0.000e+00 *E [CHISQ = 0.000e+00]

Srofe el bred-N y7 7l i3
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Spectrum : DKA100: [CANBERRA.GAMMA]EFF_GAMO7_2LMB.CNF; 12
Calib Date: 26-JUL-2013 11:27

Detector : GAMMA?Y Geometry ¢ 2LMB

Fit type : 5 Deg. Empirical

Percent Efficiency

: I
1000 2000

Energy (keV)
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Energy Calibration Report
93344

Sample ID

QO JO0 i WN P g‘
a}

e
W oW

Energy =

Centroid
Channel

92.

118

175.
243.

331

558.

783
1323
1796
2231
2346

2665.

3672

50
.70
71
80
.44
17
.20
.21
.09
.23
.65
30
.89

0.2002 + 0.4999*Channel + -2.1632E-08* (Channel**2)

True

Ene

46
59

88.

122

165.

279
391

661.
898.
1115.

1173
1332

1836.

FWHM Calibration Report

Nbr

W 3w

e el e
WP oW
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FWHM

Energy

46.

59
88
122

165.

279
391

661.
898.

1115
1173
1332
1836

54
.54
.03
.06
86
.20
.70
66
04
.60
.23
.49

.06

= 0.6851

rgy

.54
.54
03
.06
86
.20
.70
66
04
60
.23
.49
06

+

True
FWHM

NNNNR R P PP R PR

.32
.03
.09
.12
.15
.25
.35
.62
.83
.03
.10
.25
.72

Acquisition date

Computed

Energy

46
59

88.
122.

165

279.
391.

661

898.

1115
1173
1332
1836

.44
.54
04
08
.89
23
73
.67
04
.54
.23
.49
.08

Page

3

26-JUL-2013 10:18:34

Difference

4.1611E-02* (Energy**1/2)

Computed

FWHM

NNNNRRRPRPRPRRREREO

.97
.01
.08
.14
.22
.38
.51
.76
.93
.07
11
.20
.47

Difference

-0

-0.
.133
-0.
-0.
.103
-0.
~-0.
.046
.248

.097
.000
.010
.022
.033
.034
.029
.010
.001
.059
.002
.004
.016

.354
.024
.010
.028

070

160
131

044
013



Efficiency Calibration Report

Sample ID

93344

Acquisition date

Page

4

26-JUL-2013 10:18:34

Eff = exp(a2 + a3*x + ad*x**2 + abS*x**3 + ab*x**4 + a7*x**5),

al
941.3 -4

a2
.780

Average Deviation =

Energy

Nbr (keV)
1 46.54
2 59.54
3 88.03
4 122.06
5 165.86
6 279.20
7 391.70
8 661.66
9 898.04
10 1115.60
11 1173.23
12 1332.49
13 1836.06
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a3 ad a5 a6 a7
0.7630 -4.2515E-02 -1.1313E-02 3.1766E-02 -1.8009E-02
1.59 % Reduced Chi-Square = 0.566
Measured Efficiency Computed Diff/

Efficiency Error Efficiency /Error % Diff
6.62E-03 2.86E-04 6.69E-03 -0.23 -0.99
1.41E-02 5.12E-04 1.39E-02 0.42 1.51
2.43E-02 1.15e-03 2.46E-02 -0.23 -1.07
2.76E-02 1.15E-03 2.78E-02 -0.18 -0.77
2.61E-02 1.04E-03 2.63E-02 -0.18 -0.70
2.05E-02 8.08E~04 2.00E-02 0.64 2.53
1.58E-02 6.24E-04 1.59E-02 -0.23 -0.90
1.09E-02 4.43E-04 1.09E-02 -0.11 -0.46
8.43E-03 3.33E-04 8.70E-03 -0.83 -3.28
7.76E-03 2.77E-04 7.37E-03 1.42 5.07
6.95E-03 2.81E-04 7.08E-03 -0.47 -1.91
6.33E-03 2.55E-04 6.41E-03 -0.34 -1.37
5.00E-03 2.02E-04 5.01E-03 -0.04 -0.16

x=1ln(al/energy)



VMS Gamma Spectroscopy Report generated 29-JUL-2013 12:56:26
Configuration : DKA100: [CANBERRA.GAMMA.SCUSR.ARCHIVE]CAL_GAMO07_2LMB_252254.CNF;1

-——— Sample Information ----

Sample Title : 2LMB 93344

Sample ID : 93344 Sample Quantity : 1.00000E+00 SAMPLE
Sample Type : CAL Sample Geometry

Sample Number : 252237 Spctrm Collector : gamma spec user
Sample Collector : Sample Analyst : gamma spec user

--—— Sample Deposition Information ----
Dep. Correction? : No Dep. Duration
Deposition Start : Deposition End : 1-APR-2013 12:00:00.

—-—-—- Sample Decay/Count Information ----

Sample Date : 1-APR-2013 12:00:00. Acquisition date : 26-JUL-2013 10:18:34
Decay time : 115 22:18:34.92 $ dead time : 1.4%
Elapsed live time: 0 01:00:00.00 Elapsed real time: 0 01:00:49.56

—-——- Detector Parameters —--—-—-
Energy cal. time : 25-JUL-2013 13:04:38 Energy cal. oper.: gamma sSpec user
Detector name : GAMMA7 Counting geometry: 2LMB
Effic. cal. time : 26-JUL-2013 11:27:41 Effic. cal. oper.: gamma SsSpec user

—-—-—-- Processing Parameters ----

Start channel 1 End channel : 4096
Sensitivity : 3.00000 Gaussian Sens. : 10.00000
Critical level? : No Propagate Errors?: No
Efficiency Type : EMPIRICA Library-based eff: No
Energy tolerance : 2.00000 Half life ratio : 8.00000
Abundance limit : 75.00000 WTM error limit : 3.00000
MDA Width (FWHM) : 3.00000 MDA Confid Level : 5.00000 %
Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit
1 0 46.34 36669 52022 1.09 92.30 86 11 1.02E+01 1.3
2 0 50.60 550 26451 1.32 100.81 98 6 1.53E-01 46.9
3 0 59.45 49580 47252 1.07 118.52 113 11 1.38E+01 1.0
4 10 67.51 3594 43696 2.21 134.64 129 23 9.98E-01 11.6 8.89E+00
5 10 70.41 3331 40820 1.70 140.45 129 23 9.25E-01 11.6
6 10 72.82 4163 46140 1.84 145.27 129 23 1.16E+00 10.1
7 8 83.09 4125 58016 2.28 165.81 159 24 1.15E+00 12.1 3.40E+01
8 8 85.34 5026 40077 1.72 170.30 159 24 1.40E+00 7.7
9 8 88.01 101171 21619 1.08 175.66 159 24 2.81E+01 0.4
10 O 122.05 55140 31782 1.08 243.74 238 12 1.53e+01 0.8
11 5 134.59 499 9241 0.99 268.83 267 11 1.39E-01 27.5 4.42E+00
12 5 136.47 6681 13694 1.03 272.58 267 11 1.86E+00 3.0
13 0 165.88 54762 27352 1.16 331.41 324 14 1.52E+01 0.8
14 0 216.63 432 9310 1.54 432.94 430 6 1.20E-01 35.6
15 0 255.12 1595 11144 1.12 509.93 506 9 4.43E-01 12.2
16 0 279.22 29371 14042 1.23 558.14 551 14 8.16E+00 1.0
17 0 298.22 171 6861 0.57 596.15 593 8 4.75E-02 84.3
18 0 391.71 40871 8577 1.31 783.16 776 13 1.14E+01 0.7
19 0 480.68 26 4249 0.57 961.15 958 8 7.13E-03441.4
20 0 511.06 4258 8061 2.58 1021.92 1014 16 1.18E+00 5.0
21 0 661.65 37042 7525 1.57 1323.17 1315 16 1.03E+01 0.7
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Peak Search Report

Sample ID 93344
Pk It Energy
22 0 814.05
23 0 859.86
24 0 898.02
25 0 1115.51
26 0 1173.19
27 0 1190.75
28 4 1325.44
29 4 1332.47
30 0 1606.29
31 0 1647.87
32 0 1836.01
33 0 19%987.01
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(continued)
Area Bkgnd
665 3534
65 2586
49624 8281
37458 4156
42041 2763
92 1071
1043 1639
37866 1078
36 1142
189 1013
30956 688
24 159

Acquisition date

FWHM Channel

.61
.24
.77
.98
.01
.28
.22
.19
.87
.36
.54
.02

NP ONWNNDRE R PR PR

1628
1719
1796

2346

2381.
2651.
.26
.11
.30
.76
3974.

2665
3213
3296
3672

.05
.70
.04
2231.
.57

18

70
18

89

Left

1623
1716
1786
2221
2336
2378
2641

2641

3211
3288
3662
3958

Pw

10

7
19
19
20
10
34
34
10
16
23
18

AOURRPNNRRRPR PR

Page : 2
26-JUL-2013 10:18:34

Cts/Sec %Err

.85E-01 17.
.81E-02130.
.38E+01 0.
.04E+01 O.
.17E+01 0.
.55E-02 67.
.90E-01 10.
.05E+01 0.
.00E-02176.
.24E-02 38.
.60E+00 O.
.76E-03122.

oo Uk UOoO PO JdJONDN

Fit

9.99E+00



VAX/VMS Nuclide Identification Report Generated 26-JUL-2013 12:31:57.02

Jede K d ok K K Kk ke e e e ke ke Kk ke ek ok ke ke ek ek e e ke ke ke e e e e ke e e e ke ke e e e sk ok ko k ok ok ke ke e de e ke ko ok ok ok ke ok ok ok ok ok ok ok ok ok ok ok ok

GEL Laboratories LLC

*

*

*

2040 Savage Road
Charleston,

SC 29407

*

*

*

Tohkdkkkdkkkhkhdkdhhkhkhkkdhkhkhkhkhkhdkhkhkhkhhdhkhkhkhkhhhrhhkdhkrkkhhkhkhhkhkhkhkhkhdhhkhkhkhkdhhkhkhhdhkhkhkrkrxhxhkkhkdrrrkk

Configuration
Background file

Sample date
Sample ID
Detector name

Elapsed live time:
Energy tolerance

Abundance limit
Batch ID
Matrix Spike ID

Jeok ko ok ko ok ok ok ok ke ke ek ko k ok k ke sk ok ok ok ok ok ok ok ok ke de ok ok ok ok ok ok ok R K Kk ok ok ok ke e de ok ok ok ok ok ok ke ek k ok ok ok ok ok ok ok kR Rk Rk ke

Pk It

N0 Uk WN R

Xe]

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

Flag:

OCOO PP O OO ODODOO0ODODODOOODODODODOOOOOEBDdOO

DKA100: [CANBERRA.GAMMA.ARCHIVE.GAMMA]VER_GAMO7_2LMB.CNF;1
DKA100: [CANBERRA.GAMMA .ARCHIVE.GAMMA]BKG_GAMO07 .CNF; 335

Background date
Acquisition date
Sample quantity
Detector geometry:
Elapsed real time:
Analyst Initials
Sensitivity
Detector SN#

1-APR-2010 12:00:00.

VER_GAMO7_2LMB
GAMO7

0 01:00:00.00
1.50000 kev
75.00000

BACKGROUND CORRECTED SAMPLE PEAK REPORT

LCS ID

21-JUL-2013 12:59:10
26-JUL-2013 11:31:19
1.00000E+00 SAMPLE

2LMB

0 01:00:13.05 0.4%

3.00000

Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec
46.40* 26870 22125 1.04 92.42 87 9 7.46E+00
50.58 524 17076 1.38 100.77 98 8 1.45E-01
57.02 1123 8537 1.33 113.66 112 12 3.12E-01
59.53 43537 7725 0.99 118.68 112 12 1.21E+01
88.01 17293 8515 1.04 175.65 170 12 4.80E+00

122.05 2929 5226 1.07 243.73 239 10 8.14E-01

136.65 278 3333 1.12 272.95 270 7 7.72E-02

165.62 216 2870 0.96 330.90 328 7 5.99E-02

188.94 190 2405 1.40 377.54 375 6 5.27E-02

198.19+* 74 2026 1.33 396.05 395 5 2.04E-02

238.51* 86 2157 1.20 476.70 473 6 2.40E-02

263.63 129 2390 0.52 526.94 524 8 3.59E-02

275.84 134 1855 1.45 551.37 549 7 3.72E-02

467.62 101 1198 1.15 935.02 932 6 2.82E-02

478.87 112 1384 1.23 957.53 955 8 3.11E-02

568.10 143 1133 3.10 1136.03 1131 11 3.98E-02

661.68 28686 1457 1.52 1323.23 1316 15 7.97E+00

898.07 99 1036 1.59 1796.15 1792 9 2.74E-02

1173.24 24490 905 1.95 2346.67 2338 20 6.80E+00
1204.23 39 313 1.66 2408.67 2400 12 1.08E-02
1332.51 21908 348 2.07 2665.33 2655 21 6.09E+00
1429.73 57 57 1.04 2859.85 2851 21 1.58E-02
1517.94 34 73 2.82 3036.34 3024 23 9.38E-03
1667 .22 12 30 3.59 3335.02 3328 13 3.46E-03
1758.81 12 10 1.59 3518.28 3516 19 3.23E-03
1763.12 26 29 2.94 3526.90 3516 19 7.28E-03
1775.44 24 13 4.20 3551.57 3545 14 6.70E-03
1876.07 36 115 22.81 3752.92 3707 53 9.88E-031
2003.46 21 16 3.20 4007.81 4001 13 5.71E-03
"*" = Peak area was modified by background subtraction
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$Err

'S
w =

'_l
0Pk o

35.
41.

'S
'_\

92.
86.
66.
54.
54.
58.
46.

0.
59.

0.
92.

0.
36.
68.
93.
49.
48.
38.
17.
46.

PO UOWVWWLVWANONNIIINNDNUVOREPNYOAOOOWOOHNDN

Fit

3.38E+01

2.44E+00



VAX/VMS Nuclide Identification Report Generated 26-JUL-2013 12:31:57.42

Nuclide Line Activity Report

Nuclide Type:
Uncorrected Decay Corr 2-Sigma

Nuclide Energy Area $Abn $Eff pCi/SAMPLE pCi/SAMPLE $SError
C0-57 122.06 2929 85.60* 2.781E+00 9.238E+02 2.033E+04 9.95

136.47 278 10.68 2.764E+00 7.068E+02 1.556E+04 70.05
C0-60 1173.23 24490 99.85 7.085E-01 2.599E+04 4.021E+04 1.42

1332.49 21908 99.98* 6.415E-01 2.565E+04 3.967E+04 1.42
CD-109 88.03 17293 3.70* 2.460E+00 1.427E+05 8.811E+05 2.64
CS-137 661.66 28686 85.10* 1.093E+00 2.315E+04 2.499E+04 1.32
CE-139 165.86 216 80.00* 2.632E+00 7.685E+01 3.439E+04 83.58
PB-210 46.54 26870 4.25* 6.613E-01 7.178E+05 7.961E+05 2.34
AM-241 59.54 43537 35.90* 1.387E+00 6.566E+04 6.601E+04 1.18
Flag: "*" = Keyline
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QA filename : DKA100: [CANBERRA.GAMMA.SCUSR.QA]LBC_GAMO7.QAF;1

Sample ID : Bkg Sample quantity : 1.00 ea
Sample date ¢ 21-JUL-2013 12:59:10 Acquisition date : 21-JUL-2013 12:59:10
Elapsed live time: 0 16:40:00.00 Elapsed real time: 0 16:40:04.89

Out-of-range Test: N-SIGMA

Parameter Description Value Deviation Flag
[Mean+/-Stdev]
*Spectrum Background Rate 1.4902E+00 -1.51

[1.51582+/-0.016951]

Flags: "*" means the out-of-range test is parameter-dependent

P
Approved by: qzl’ Approval Date: ﬁ27/ ;5?3 _L:E
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Page : 1
Sample ID : Bkg Acquisition date : 21-JUL-2013 12:59:10
VMS Gamma Spectroscopy Report generated 22-JUL-2013 05:39:27
Configuration : DKAl1l00: [CANBERRA.GAMMA.SCUSR.ARCHIVE]BKG_BKG_GAM07__ _251404.CNF;1

-——- Sample Information —----

Sample Title : Weekly Background

Sample ID : Bkg Sample Quantity : 1.00000E+00 ea
Sample Type : bkg Sample Geometry

Sample Number : 251404 Spctrm Collector : gamma spec user
Sample Collector : Sample Analyst : gamma spec user

-——— Sample Deposition Information ----—
Dep. Correction? : No Dep. Duration
Deposition Start : Deposition End : 21-JUL-2013 12:59:10

--—-— Sample Decay/Count Information -—--—

Sample Date : 21-JUL-2013 12:59:10 Acquisition date : 21-JUL-2013 12:59:10
Decay time : 0 00:00:00.00 % dead time : 0.0%
Elapsed live time: 0 16:40:00.00 Elapsed real time: 0 16:40:04.89

—-—-—— Detector Parameters ----
Energy cal. time : Energy cal. oper.:
Detector name : GAMMA7 Counting geometry:
Effic. cal. time : 9-JUL-2012 15:19:08. Effic. cal. oper.: gamma sSpec user

-—-~—- Processing Parameters —----

Start channel : 1 End channel : 4096

Sensitivity : 3.00000 Gaussian Sens. : 10.00000

Critical level? : No Propagate Errors?: No

Efficiency Type : SPLINE Library-based eff: No

Energy tolerance : 2.00000 Half life ratio : 8.00000

Abundance limit : 75.00000 WTM error limit : 3.00000

MDA Width (FWHM) : 3.00000 MDA Confid Level : 5.00000 %
Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit
1 0 46 .20 411 852 1.00 92.41 88 10 6.86E-03 14.2
2 0 53.21 87 630 1.50 106.43 103 8 1.45E-03 51.3
3 0 62.90 401 651 1.02 125.81 122 8 6.68E-03 12.1
4 0 66.17 111 548 1.98 132.33 130 7 1.85E-03 36.2
5 0 74.80 77 727 1.46 149.60 146 7 1.28E-03 59.1
6 0 77.31 74 571 1.18 154.62 152 6 1.23g-03 53.1
7 2 80.59 94 506 1.31 161.18 158 14 1.56E-03 39.4 7.35E-01
8 2 84.15 192 586 1.17 168.29 158 14 3.20E-03 22.1
9 0 92.52 706 856 1.13 185.04 180 9 1.18E-02 8.4
10 © 98.31 99 708 2.24 196.63 193 9 1.65E-03 49.5
11 © 115.90 65 560 1.42 231.80 229 7 1.08E-03 61.6
12 0 142.41 193 1215 0.81 284.83 277 15 3.22E-03 40.1
13 0 163.52 67 849 1.54 327.04 320 11 1.12E-03 84.9
14 0 185.83 406 788 0.98 371.66 366 11 6.76E-03 14.4
15 0 197.97 144 686 2.48 395.95 391 10 2.40E-03 35.1
16 0 238.65 193 774 1.13 477.29 471 11 3.22E-03 28.8
17 0 308.53 41 477 1.82 617.07 611 10 6.77E-04102.4
18 0 339.15 66 451 1.59 678.30 670 11 1.10E-03 63.5
19 0 351.35 109 402 1.25 702.70 698 10 1.81E-03 35.8
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20
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22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
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355
406

503

769
802
822
911

1099

1467
1614
1663

2042
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.93
.35
469.
.52
510.
583.
608.
663.
.95
.87
.76
.88

928.

964.

969.
1001.
.72
1141.
1460.
.50
.54
.37
1715.
1765.
1801.

81

99
18
99
27

66
57
03
37

03
61

59
88
09

.29

84
16
32
14
1332
111
117
65
118
56
20
72
21
32
56
68
30
46
74
25
36
27
30
112
13
19

354
237
211
246
500
231
211
257
300
177
160
157
91
73
92
113
56
286
64
18
63
67
47
29
27
24

P RPMNMOAOONMNNMNONONRERPEPRERPNOOURRERPREPNRPLREL OO

.66
.76
.29
.52
.63
.86
.49
.40
.23
.89
.18
.48
.68
.85
.63
.82
.43
.63
.86
.15
.62
.42
.15
.98
.86
.66

711
812

1021
1166

1326

1605
1645
1823
1857
1929

2002

2935
3229
3326

3431.
3531.
3602.
.58

4084

.87
.70

939.
1007.
.99
.35
1217.

63
05

99

.54
1539.

90

.74
.53
77
.33
.15
1938.
.73
2199,
2282.
2921.
.00
.08
.73

06

44
06
21

19
75
18

708

812

936
1005
1014
1161
1214
1319
1529
1600
1637
1816
1851
1926
1926
1997
2196
2251
2912
2912
3218
3313
3421
3522
3594
4079

10

19
11

14
26
13
12
13
11
17
17
13

36
26
26
21
21
17
23
12
12

WNPRPUOUPPADBRPRPPIUPRP,OUMWEREWORRPRPRERPRNDNDUDNLPRE

.40E-03
.73E-04158.
.25E-04
.34E-04194.
.22E-02
.86E-03
.94E-03
.08E-03
.97E-03
.38E-04
.41E-04126.
.20E-03
.47E-04
.26E-04
.34E-04
.13E-03
.06E-04
.65E-04117.
.23E-03
.16E-04
.00E-04
.48E-04
.03E-04
.86E-03
.11E-04
.17E-04

43.

82.

4.
28.
24.
54.
41.
50.

38.
92.
46.
35.
35.
45.

28.
28.
57.
79.
55.
15.
86.
56.

B JOPFPOTUOOWOWOROABRERPREDBRRPRURWWOLRD

2.68E+00

1.66E+00



Master Verification Spreadsheet (solid standard)

Gamma Spectroscopy Calibration Verification

Instrument: GAMMA 7

Calibration Date: 7/26/2013
Geometry: 2LMB Manufacturer Standard Id: 82292-278
GEL Standard Id: 1478
Nuclide Energy | Abundance Emission Rate Calibrated Measured DIFFERENCE
(decimal) {dps) Activity (pCi) Activity (pCi) (%)
Am-241 59.5 0.359 860 6.4744E+04 6.601E+04 1.95
Cs-137 661.7 0.851 793.2 2.5191E+04 2.499E+04 -0.80
Co-60 1173.2 0.9985 1510 4.0872E+04 4.021E+04 -1.62
Co-60 1332.5 0.9998 1510 4.0819E+04 3.967E+04 -2.81
Prepared By: R.Tc iy~ pate: 2 LJ® |
Reviewed By: u %’ZI Ay Date: /[/71 /{3
v LI )

Validated by MJSH on 3/10/11

Verification results are considered acceptable if all differences are less than +/- 10%.
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GEL Laboratories, LL.C

2040 Savage Road, Charleston, SC 29414
(843)556-8171

Gamma Spectrometer Front End Electronics Setup

Detector: _Gamme pi

Date Performed: 7lzs\ 2

Performed By: 'RF-

High Voitage Power Supply

Model No. 3/6G D

High Voltage = 6e) E Ve

AIM Module

Model No. M Ss 6
Address_ 3F7: 2

ADC
Model No._ 42 70 {
Gain

Spectroscopy Amplifier

Model No. :2936
Course Gain S o

Fine Gain [.05/
Time Constant o Axdec
Input polarity i&z}ﬂ'&
NeC

BSLR rate
BSLR mode ne.
Threshold e




GEL Laboratories, LLC

2040 Savage Road, Charleston, SC 29414

Gamma Spectrometer Geometry Calibration Package

(843)556-8171
— 7 Detector:
1) Is all calibration standard information enclosed for:

2)
3)
4)

5)

6)

7)

the primary standard certificate?

the secondard standard(s) documentation?
the nuclide library used?

the VMS certificate file?

Is the energy calibration graph included?
Is the detector efficiency curve printout included?
Is the efficiency calibration report included and reviewed?
Is the raw count data included for:
the calibration peak report?
the calibration verification PEAK report?
the calibration verification NID report?
the last instrument background?

Are the calibration verification calculations included?

Are the instrument settings included:
amp, HVPS, ADC settings?

Prepared By: ¥.{ uhel

2emB I
YES NO Comments
v,

4

v

v,

v i {

v 1 |

v | i

v .

/‘

/e

/.

- E

v ]

Reviewed By: H LAt U \/
[ ]

Effective Date: 7/ ql ( 3
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. 1380 Seaboard industrial Blvd.
®® Eckert & Ziegler o sy
Fax 404-352-2837
Analytics www.analyticsinc.com

CERTIFICATE OF CALIBRATION

Standard Radionuclide Source

93344
2.0 Liter Solid in 230G GA-MA Beaker

Customer: GEL Laboratories, LLC
P.O. No.: GEL 1303471, Item 8 Product Code: MIX-8400-EG-SD
Reference Date: 01-Apr-2013 12:00PM EST Grams of Master Source: 0.0082376

This standard radionuclide source was prepared using aliquots measured gravimetrically from master
radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were
checked using a germanium garmma spectrometer system. At the time of calibration no intexfering gamuma-ray
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.18,
Revision 2, July 2007, and compliance with ANSI N42.22-1998, "Traceability of Radioactive Sources to NIST."
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this
source was produced in accordance with the HPS accreditation requirements. Customers may report any

concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, MclLean,
VA 22101.

Density of solid matrix 1.18 g/cc.

Master Uncertainty* , %
Gamma-Ray  Half-Life, _ Source* This Source Type Calibration

Nuclide  Energy (keV) Days yps/gram _Ips Ug U U Method*
Pb-210 46.8 8.109E+03 1.822E+03 0.1 21 4.1 4nLs
Am-241 89.8 1.880E+08 8.878E+02 0.1 17 38 4nlLs
Cd-109 88.0 4.626E+02 1.620E+08  1.334E+03 08 23 4.7 HPGe
Co-87 122.1 2.718E+02 8.866E+04  7.303E+02 04 2.0 4.1 HPGe
Ce-139 168.9 1.376E+02 1.280E+08  1.030E+03 04 19 3.9 HPGe
Hg-203 279.2 4.661E+01 2.683E+08  2.188E+03 03 19 38 HPGe
Sn-113 391.7 1.181E+02 1.737E+08  1.431E+03 04 19 39 HPGe
Cs-137 661.7 1.098E+04 1.148E+08  9.432E+02 0.7 19 4.0 HPGe
Y-88 898.0 1.086E+02 4.178E+08  3.442E+03 08 19 3.9 HPGe
Zn-68 1118.6 2.441E+02 1.848E+03 0.1 1.7 38 IC
Co-60 1173.2 1.828E+03 2.103E+08  1.732E+03 06 19 4.0 HPGe
Co-80 1332.8 1.928E+03 2.104E+08  1.733E+03 07 18 4.0 HPGe
Y-88 1836.1 1.086E+02 4.428E+08__ 3.644E+03 07 19 4.0 HPGe

o - —— e
* Master Source refers to Analytics' 8-isotope mixture which ia calibrated quarterly.
Calibration Methods: 411 LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometez, IC -
lonization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1287, "Guidelines for
Evaluating and Expressing the Uncertainty of NIST Measurement Results.”

(Certificate continued on reverse side)

i—g WA VIO

MGS Certificate Rev 4, 23 August 2012 p_ (- § - 0 (J 5' -0 qi Page 10f2

Corporate Office Laboratory
24937 Avenue Tibbitts  Valencls, California 91355 1380 Seaboard Industsial 8lvd. Atlanta, Georgis, 30318
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Source Prepared by: ‘Z //Z/\

Ki Eardley, Radée€hemist

QA Approved: = > L\-———’/_‘\ Date: 25 APR-(2

J.D. McCorvey, Counting Room Manager

MGS Certificate Rev 4, 23 August 2012 Page 2 of 2
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Standard Logbook

Serial ID: 1663 Open/Reference Date: 01-APR-13
Name: Mixed gamma- 2LMB Received: 01-APR-13
Type: Source Material Expires: 01-APR-14
Employee: Maggie Stamps Verified: 08-MAY-13

Supplier: Eckert & Zeigler Analytics
Description: 2LMB Calibration Standard 93344

Comments: None

Analyte Concentration Analyte Concentration

Report run on: 09-JUL-13 GEL Laboratories LLC Page:
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1380 Seaboard Industrial Blvd.
Atlanta, Georgia 30318
Tel 404-352-8677

Fax 404-352-2837

§ Eckert & Ziegler 7%

AnalytiCS www.analyticsinc.com
CERTIFICATE OF CALIBRATION
Standard Radionuclide Source
82292-278
2.0 Liter Solid in 230G GA-MA Beaker
Customer: GEL Laboratories, LLC
P.O. No.: 954285 RD, Item 1
Reference Date: 01-Apz-2010 12:00 PM EST Grams of Master Source: 0.0070318

This standard radionuclide source was prepared using aliquots measured gravimetrically from master
radionuclide solutions. Calibration and purity were checked using a germanium gamma spectrometer
system. At the time of calibration no interfering gamma-ray emitting impurities were detected. The
gamma-ray emission rates for the most intense gamma-ray lines are given. Eckert & Ziegler Analytics
(EZA) maintains traceability to the National Institute of Standards and Technology through a
Measurements Assurance Program as described in USNRC Regulatory Guide 4.18, Revision 1, February,
1979, and compliance with ANSI N42.22-1998, "Traceability of Radioactive Sources to NIST." EZA is
accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this
source was produced in accordance with the HPS accreditation requirements. Customers may report any
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402,
McLean, VA 22101. Density of solid matrix 1.18 g/cc.

Master Uncertainty , %
Gamma-Ray Half-Life, Source* This Source Type Calibration

Nuclide Eneggy (keV) Days ypl/ggn Yps Uy U U Method
Pb-210 46.8 8.120E+03 —— 1.267E+03 0.1 2.1 4.1 4 IS
Am-241 89.5 1.5680E+08 8.600E+02 0.1 1.7 3.8 4N IS
Cd-109 88.0 4.626E+02 1.679E+08 1.181E+03 04 23 4.7 HPGe
Co-87 122.1 2.718E+02 9.065E+04 6.374E+02 04 2.0 4.1 HPGe
Ce-139 168.8 1.376E+02 1.271E+08 8.937E+02 03 18 38 HPGe
Hg-203 279.2 4.661E+01 2.737E+08 1.928E+03 02 19 38 HPGe
Sn-113 391.7 1.181E+02 1.789E+08 1.288E+03 03 19 38 HPGe
Cs-137 661.7 1.098E+04 1.128E+0B 7.932E+02 08 19 3.9 HPGe
Y-88 898.0 1.066E+02 4.329E+05 3.044E+03 03 19 3.8 HPGe
Co-60 1173.2 1.925E+03 2.148E+08 1.510E+03 07 19 4.0 HPGe
Co-60 1332.5 1.928E+03 2.148E+05 1.5610E+03 08 1.8 3.9 HPGe
Y-88 1836.1 1.066E+02 4.883E+08 3.223E+03 04 19 3.9 HPGe

* Master Source refers to Analytics' B-isotope mixture which is calibrated quarterly.

Calibration Methods: 411 LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for
Evaluating and Expressing the Uncertainty of NIST Measurement Results.”

(Certificate continued on reverse side)

MGS Certificate, Rev 2 09-28-2009

RC-5-00-25

Page 1 of 2

Corporate Office
24937 Avenue Tibbitts Valencia. California 91355

Laboratory
1380 Seaboard Industrial Bivd. Atlanta, Georgia, 30318
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This standard will expire one year after the reference date.

Source Prepared by: WM&
M. L. Taskaeva, Radiochemist

QA Approved: {DL«/\ : Date: 4 ¥ I o

]. D. McCorvey, QA Manager Alter*ate '

MGS Certificate, Rev 2 08-28-2009 Page 20f2
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Standard Logbook

Serial ID: 1478 Open/Reference Date: 01-APR-10
Name: 2LMB Received: 29-JUN-10
Type: Source Material Expires: 09-JUN-36
Employee: Maggie Stamps Verified: 09-JUN-10

Supplier: Eckert & Ziegler
Description: MIXED GAMMA STANDARD (82292-278)

Comments: None

Analyte Concentration Analyte Concentration

Report run on: 09-JUL-13 GEL Laboratories LLC Page:
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Nuclide Library Editor: ND_SC_LIB:CAL 9-JUL-2013 10:14:59.44

Title: Mixed Gamma + Am-241 & Pb-210

Nuclide Nuclide Half Key No Energy
Name Type Life Line? Wtmean? (keV) $Abn
CO-57 271.74D * 122.06 85.60
136.47 10.68
CO0-60 1925.28D 1173.23 99.85
* 1332.49 99.98
ZN-65 244.06D * 1115.54 50.60
SR-85 64.84D * 514.00 96.00
Y-88 106.63D 898.04 93.70
* 1836.06 99.20
CD-109 461.40D * 88.03 3.70
SN-113 115.09D * 391.70 64.97
I-129 FISSION 1.57E+07Y * 29.62 56.60
33.59 10.04
39.58 7.51
Ccs-137 30.08Y * 661.66 85.10
CE-139 137.64D * 165.86 80.00
HG-203 46.59D 70.83 3.69
72.87 6.19
279.20 81.56
PB-210 22.20Y * 46.54 4.25
AM-241 432.60Y * 59.54 35.90
0.00 0.00
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Certificate Editor: ND_SC_CER:93344 9-JUL-2013 10:15:13.19

Title: 2LMB 93344

Quantity: 1.00 Assay date: 1-APR-2013 12:00:00.0
Nuclide Half Energy
Name Life (keV) Rate $ Err % Abn CAL/INIT
PB-210 22.20Y 46.5 1522 4.10 4.3 Yes
AM-241 432.60Y 59.5 958 3.50 35.9 Yes
CD-109 461.40D 88.0 1334 4.70 3.7 Yes
C0O-57 271.74D 122.1 730 4.10 85.6 Yes
CE-139 137.64D 165.9 1030 3.90 80.0 Yes
HG-203 46.59D 279.2 2185 3.80 81.6 Yes
SN-113 115.09D 391.7 1431 3.90 65.0 Yes
Cs-137 30.08Y 661.7 943 4.00 85.1 Yes
Y-88 106.63D 898.0 3442 3.90 93.7 Yes
ZN-65 244.06D 1115.6 1848 3.50 50.6 Yes
CO-60 1925.28D 1173.2 1732 4.00 99.8 Yes
CO0-60 1925.28D 1332.5 1733 4.00 100.0 Yes
Y-88 106.63D 1836.1 3644 4.00 99.2 Yes
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0 Measured — Calculated
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Datasource:

Energy = -1.863e-02 keV + 4.995e-01 *Ch + 1.460e-08 *Ch"2 [CHISQ = 1.164e-02]
FWHM = 7.545e-01 keV + 3.833e-02 *E™1/2 {CHISQ = 1.416e-02]
Lo Tail = 0.000e+00 keV + 0.000e+00 *E [CHISQ = 0.000e+00]
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0 0o+ : S ' : a I
0% 0e+00 500° - 1000 . 1500 2000
' ' Energy [keV]
Datasource:
Energy = -1.863e-02 keV + 4.995e-01 *Ch + 1.460e-08 *Ch"2 [CHISQ = 1.164e-02]

FWHM = 7.545e-01 keV + 3,833e-02 *E*1/2 [CHISQ = 1.416e-02]
Lo Tail = 0.000e+00 keV + 0.000e+00 *E [CHISQ = 0.000e+00]

Shape  calibfafien ¥ 3l \3
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Spectrum : DKA100: [CANBERRA.GAMMA]EFF_GAMOS8_2LMB.,CNF; 11
Calib Date: 9-JUL-2013 08:16:

Detector : GAMMAS Geometry/Shelf: ZLMB/O
Fit type : 5 Deg. Empirical

Percent Efficiency

/ i i

1000 2000

Energy (keV)
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Energy Calibration Report Page : 3
Sample ID : 93344 Acquisition date : 8-JUL-2013 14:11:27

Energy = -1.8634E-02 + 0.4995*Channel + 1.4603E-08* (Channel**2)

Centroid True Computed
Nbr Channel Energy Energy Difference
1 93.06 46.54 46.46 0.076
2 119.18 59.54 59.51 0.027
3 176.31 88.03 88.05 -0.016
4 244 .43 122.06 122.07 -0.012
5 332.16 165.86 165.89 -0.033
6 559.07 279.20 279.24 -0.035
7 784.28 391.70 391.74 -0.036
8 1324.68 661.66 661.68 -0.018
9 1797.84 898.04 898.04 0.001
10 2233.23 1115.60 1115.54 0.063
11 2348.71 1173.23 1173.23 0.003
12 2667.51 1332.49 1332.49 0.002
13 3675.52 1836.06 1836.08 -0.020

FWHM Calibration Report

FWHM = 0.7545 + 3.8333E-02* (Energy**1/2)
True Computed
Nbr Energy FWHM FWHM Difference
1 46.54 1.22 1.02 0.206
2 59.54 1.09 1.05 0.044
3 88.03 1.20 1.11 0.089
4 122.06 1.15 1.18 -0.024
5 165.86 1.19 1.25 -0.053
6 279.20 1.28 1.39 -0.117
7 391.70 1.38 1.51 -0.136
8 661.66 1.62 1.74 -0.124
9 898.04 1.83 1.90 -0.077
10 1115.60 1.99 2.03 -0.042
11 1173.23 2.05 2.07 -0.014
12 1332.49 2.19 2.15 0.040
13 1836.06 2.60 2.40 0.208
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Efficiency Calibration Report Page : 4

Sample ID : 93344 Acquisition date : 8-JUL-2013 14:11:27
Eff = exp(a2 + a3*x + ad*x**2 + aS*x**3 + a6*x**4 + a7*x**5), x=1ln(al/energy)
al a2 a3 a ab ab a7

941.3 -4.928 0.7995 -8.2078E-02 -0.1013 0.1406 -4.8984E-02

Average Deviation = 1.97 % Reduced Chi-Square = 0.698
Energy Measured Efficiency Computed Diff/

Nbr (kev) Efficiency Error Efficiency /Error % Diff
1 46.54 1.37E-03 6.73E-05 1.40E-03 -0.48 -2.35
2 59.54 5.85E-03 2.18E-04 5.69E-03 0.71 2.66
3 88.03 1.70E-02 8.04E-04 1.71E-02 -0.02 -0.10
4 122.06 2.15E-02 8.95E-04 2.25E-02 -1.04 -4.32
5 165.86 2.23E-02 8.80E-04 2.21E-02 0.30 1.20
6 279.20 1.72E-02 6.63E-04 1.69E-02 0.48 1.85
7 391.70 1.37E-02 5.38E-04 1.36E-02 0.26 1.01
8 661.66 9.26E-03 3.74E-04 9.47E-03 -0.58 -2.34
9 898.04 7.25E-03 2.84E-04 7.51E-03 -0.93 -3.64

10 1115.60 6.58E-03 2.33E-04 6.31E-03 1.18 4.17

11 1173.23 6.00E-03 2.42E-04 6.05E-03 -0.22 -0.88

12 1332.49 5.48E-03 2.20E-04 5.46E-03 0.08 0.32

13 1836.06 4.33E-03 1.74E-04 4.36E-03 -0.20 -0.82
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VMS Gamma Spectroscopy Report generated 9-JUL-2013 10:15:32

Configuration

Sample Title
Sample ID

Sample Type
Sample Number
Sample Collector

Dep. Correction?
Deposition Start

Sample Date
Decay time

Elapsed live time:

Energy cal. time
Detector name
Effic. cal. time

Start channel
Sensitivity
Critical level?
Efficiency Type
Energy tolerance
Abundance limit
MDA Width (FWHM)

Pk It Energy
1 0 23.26
2 0 46 .45
3 0 59.50
4 0 67.53
5 4 70.88
6 4 72.90
7 10 83.77
8 10 85.57
9 10 88.08

10 O 122.12

11 0 136.47

12 0 165.95

13 0 189.84

14 0 255.21

15 0 279.30

16 0 371.50

17 0 391.79

18 0 471.53

19 0 511.07

20 0 539.78

21 0 661.74
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: No

DKA100: [CANBERRA.GAMMA . SCUSR.ARCHIVE]CAL_GAMO08_2LMB_250146 .CNF;1

—-——— Sample Information ----

2LMB 93344

93344 Sample Quantity

CAL Sample Geometry

250086 Spctrm Collector
Sample Analyst

~——— Sample Deposition Information ----
Dep. Duration
Deposition End

--—- Sample Decay/Count Information ----
1-APR-2013 12:00:00. Acquisition date

98 02:11:27.17 % dead time
0 02:00:00.00 Elapsed real time:

———- Detector Parameters ----

22-MAR-2013 10:01:07 Energy cal. oper.:
GAMMAS Counting geometry:
9-JUL-2013 08:16:20. Effic. cal. oper.:

~-—-- Processing Parameters --—--

1 End channel
3.00000 Gaussian Sens.
No Propagate Errors?:
EMPIRICA Library-based eff:
2.00000 Half life ratio
75.00000 WTM error limit
3.00000 MDA Confid Level
Area Bkgnd FWHM Channel Left Pw
5947 33187 2.11 46 .61 45 6 8
14603 45677 1.11 93.03 89 9 2
40364 60453 1.10 119.16 114 11 5
626 38026 1.31 135.24 133 6 8
1607 39194 1.05 141.95 139 11 2
2820 38911 0.96 145.99 139 11 3
7266 97048 2.86 167.75 160 24 1
8197 68754 1.78 171.35 160 24 1
141308 39915 1.11 176.38 160 24 1
89286 66002 1.15 244.51 238 13 1
11669 45049 1.17 273.25 269 10 1
102145 48252 1.18 332.27 326 13 1
381 18360 1.46 380.09 378 6 5
3889 21418 1.25 510.97 507 9 5
63595 28315 1.25 559.20 552 14 8
135 10556 0.99 743.77 742 8 1
78940 15895 1.34 784.39 777 13 1
157 8735 0.70 944.04 942 8 2
8449 15081 2.63 1023.18 1016 16 1
107 7070 1.34 1080.65 1080 81
62874 14161 1.54 1324.80 1317 15 8

.26E-01 5
.03E+00 2
.61E+00 1
.70E-02 49.
.23E-01 19.
.92E-01 11.
.01E+00 9.
.14E+00 7
.96E+01 O
.24E+01 O
.62E+00 3
.42E+01 O
.29E-02 56.
.40E-01 7.
.83E+00 O
.87E-02132.
.10E+01 O.
.18E-02103.
.17E+00 3.
.49E-02136.
.73E+00 O.

1.00000E+00 SAMPLE

gamma spec
gamma spec

1-APR-2013

8-JUL-2013
1.3%

0 02:01:36.

gamma spec
2LMB
gamma spec

4096
10.00000
No

No
8.00000
3.00000
5.00000 %

AN OUOONJOUUULIPEPRPEWWOHWWOWOo

Cts/Sec S$Err

user
user

12:00:00.

14:11:27.

01

user

user

Fit

8.24E-01

3.64E+01



Peak Search Report (continued)

Sample ID : 93344
Pk It Energy
22 0 813.98
23 0 835.65
24 O 898.09
25 0 956.66
26 0 981.95
27 0 1000.89
28 0 1089.22
29 0 1115.59
30 0 1173.27
31 0 1244.82
32 0 1289.87
33 0 1301.62
34 4 1325.21
35 4 1332.57
36 0 1429.22
37 0 1522.26
38 0 1526.87
39 0 1652.53
40 0 1681.96
41 0 1703.51
42 0 1747.28
43 0 1836.15
44 0 1929.05
45 0 2013.73
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Area

1219
214
95830
171
287
211

8
66845
72701
27

83

17
1862
66020
147
107
154
41

34
172
24
60427
50

45

Bkgnd

7104
5467
13039
5174
3577
3808
5179
7716
5409
1630
1386
1607
3216
2163
1163
2139
2094
1076
1021
1114
618
913
319
159

RPUUMOWRRWEREFRERPRNWORWRERLROONMRER OPR

.50
.57
.72
.38
.09
.88
.94
.90
.94
.68
.74
.81
.15
.10
.73
.82
.69
.33
.29
.43
.71
.42
.56
.06

Acquisition date

Channel

1629.
1672.
.94
1915.
.81
.72
.55

1797

1965
2003
2180

2233.
2348.
.01
.20
2605.
.95
2667.
2861.
.38
.59

2492
2582

2652

3047
3056

3308.
3367.
3410.
.78

3497

3675.
3861.
11

4031

57
95

19

34
80

72

67

13

13
04
17

66
61

Left

1625
1671
1789
1912
1963
2000
2170
2223
2338
2487
2580
2598
2642
2642
2858
3041
3051
3304
3364
3404
3490
3664
3854
4026

Pw

10

17

12
19
20
10

10
35
35

11
11

14
13
25
20
11

AN WNDNEUNDNEPNDMONMNNMNREWROURPDNMWDDENDLPRE

Page : 2
8-JUL-2013 14:11:27

Cts/Sec %$Err

.69E-01 13.
.97E-02 60,
.33E+01 0.
.37E-02 73.
.99E-02 35,
.93E-02 51.
.08E—-Q3****
.28E+00 O.
.01E+01 O.
.80E-03276.
.15e-02 81.
.30E-03454.
.59E-01 7.
.17E+00 O.
.03E-02 41.
.49E-02 84.
.14E-02 58.
.63E-03141.
.67E-03172.
.39E-02 41.
.35E-03213.
.39E+00 O.
.92E-03 89.
.25E-03 56.

WO PR NOWWOoOREANMBEIJOODUVOBRU *xRP P WEARDW

Fit

1.02E+01



VAX/VMS Nuclide Identification Report Generated

9-JUL-2013 09:19:40.21
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GEL Laboratories LLC
2040 Savage Road

*

*

*

Charleston,

SC 29407

*

*

*

dede ek Kk d ko ok Kk ke ek de ke kg ok g e ke ke sk ke sk ke e ke ke ok ke ke sk ke ke ke ok e ke sk ke sk ke ke ke sk ke ke sk ke sk ke ke sk sk e ke ke ok ke ke ok ke ke ke ok ke ke ke ke ok ok ke ok ke ke ke ke

DKA100: [CANBERRA.GAMMA .ARCHIVE.GAMMA]VER_GAMO8_2LMB.CNF;1

Configuration
Background file

Sample date
Sample ID
Detector name

Elapsed live time:

Energy tolerance
Abundance limit

Batch ID

Matrix Spike ID

sk ke de ke de g ke ke ke ke ke ok ok ok ke ko ok od ok ke ke ok ke ok ok ke ke ok ke ok ok ok ok ke ke ke ke ke ke ke de g K g K ke ke ke sk ke sk ke ke ke ke ke e ke ke ke e ke ke ke ke ke ke ke ok ok e e de e de e e ke ke

Pk It

o~ s WN B

[
w»
NNOOOOCOCODODODOOOOO0OO0OOOOOCOOODOOOO

Flag: "*
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Energy

35
46
59
87

121.
136.

165

378.
391.
469.

528
568
661
793

802.

1033
1173
1307
1313
1333
1408
1445
1532
1664
1682
1825
1836

.13
.21
.31
.89
95*
67
.77
17
92
96
.16
.98
.87
.31
62*
.27
.70
.97
.11
.07
.99
.63
.44
.12
.89
.91
.81

DKA100: [CANBERRA .GAMMA .ARCHIVE.GAMMA] BKG_GAM08 .CNF; 150
Background date
Acquisition date
Sample quantity
Detector geometry:

1-APR-2010 12:00:00.
: VER_GAMO08_2LMB

GAMOS8

0 01:00:00.00
1.50000 kev

75.00000

Elapsed real time:
Analyst Initials
Sensitivity
Detector SN#

LCS

ID

BACKGROUND CORRECTED SAMPLE

Area

216
5559
18258
12033
2335
340
225
82

84
193
73
114
24866
82

44

35
21001
23

25
19054
34

26

23

19

33

23

29

Bkgnd

4411
8317
9453
6816
4997
3408
2554
1248
1464
1953
663
655
1221
1737
700
776
831
105
77
267
56
48
23
24
23
10
19

FWHM Channel

NNAWBRBRNNRNRPOURROWRRERRPERERLPRER

.82
.09
.14
.16
.14
.14
.05
.31
.22
.79
.87
.30
.53
.19
.55
.80
.00
.52
.36
.04
.62
.50
.89
.64
.67
.89
.90

70
92

176
244

1057
1139

1325.
.19
1606.
.54
2349.
.42
.71
2668.
2820.
.99
.76
.32
.90
.17
.99

1588

2068

2618
2628

2893
3067
3331
3368
3655
3676

.37
.55
118.
.00
.17
273.
331.
757.
784.
940.
.39
.11

77

65
90
13
65
88

06

83

66

67
64

PEAK REPORT

Left

68
87
113
171
239
270
329
755
781
936
1055
1136
1317
1572
1604
2061
2340
2611
2625
2658
2813
2884
3059
3320
3358
3651
3651

7-JUL-2013 14:53:18.
9-JUL-2013 08:19:03.
1.00000E+00 SAMPLE

2LMB

0 01:00:11.69 0.3%

3.00000

Pw Cts/Sec

6
10
12
12
11

19
12

8
20
17
15
15
18
19
36
36

oo v~V oooanUwoRErNdMNOANWNDOUDNMMMOOUGOWOMEOGO

.01E-02
.54E+00
.07E+00
.34E+00
.49E-01
.46E-02
.25E-02
.27E-02
.32E-02
.36E-02
.04E-02
.17E-02
.91E+00
.28E-02124.
.22E-02105.
.65E-03146.
.83E+00
.40E-03
.92E-03
.29E+00
.50E~-03
.17E-03
.25E~-03
.19E-03
.14E-03
.34E-03
.19E-03

" = Peak area was modified by background subtraction

$SExrr

30.
37.
72.
80.
44.
56.
38.

0.

0.
92.
64.

0.
52.
62.
50.
68.
39.
27.
40.

O UNAERE\JOOWUINOOPBWOUNNPAUOEREWONNNWEPRE

Fit

1.32E+00



QA filename : DKA10O: [CANBERRA.GAMMA.SCUSR.QA]LBC_GAMO8.QAF;1

Sample ID : Bkg Sample quantity : 1.00 ea
Sample date :  7-JUL-2013 14:53:18 Acquisition date : 7-JUL-2013 14:53:18
Elapsed live time: 0 16:40:00.00 Elapsed real time: 0 16:40:08.69

Out-of-range Test: N-SIGMA

Parameter Description Value Deviation Flag
[Mean+/-Stdev]
*Spectrum Background Rate 1.4449E+00 -1.19

[1.46807+/~0.01947]

Flags: "*" means the out-of-range test is parameter-dependent

Approved by: %-¥' Approval Date:_jz / jg / l}
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Page : 1
Sample ID : Bkg Acquisition date : 7-JUL-2013 14:53:18
VMS Gamma Spectroscopy Report generated 8-JUL-2013 07:33:54
Configuration : DKA100:[CANBERRA.GAMMA.SCUSR.ARCHIVE]BKG_BKG_GAMOS__249979.CNF;l

—-—-— Sample Information ----

Sample Title : Weekly Background

Sample ID : Bkg Sample Quantity : 1.00000E+00 ea
Sample Type : bkg Sample Geometry

Sample Number : 249979 Spctrm Collector : gamma spec user
Sample Collector : Sample Analyst : gamma spec user

—-—-—- Sample Deposition Information ----
Dep. Correction? : No Dep. Duration
Deposition Start : Deposition End : 7-JUL-2013 14:53:18.

~——— Sample Decay/Count Information ----

Sample Date : 7-JUL-2013 14:53:18. Acquisition date : 7-JUL-2013 14:53:18.
Decay time : 0 00:00:00.00 % dead time : 0.0%
Elapsed live time: 0 16:40:00.00 Elapsed real time: 0 16:40:08.69

———— Detector Parameters ----
Energy cal. time : 22-MAR-2013 10:01:07 Energy cal. oper.: gamma sSpec user
Detector name : GAMMAS Counting geometry:
Effic. cal. time : 16-JUL-2012 15:14:23 Effic. cal. oper.: gamma sSpec user

-——- Processing Parameters -—---

Start channel : 1 End channel : 4096

Sensitivity : 3.00000 Gaussian Sens. : 10.00000

Critical level? : No Propagate Errors?: No

Efficiency Type : SPLINE Library-based eff: No

Energy tolerance : 2.00000 Half life ratio : 8.00000

Abundance limit : 75.00000 WIM error limit : 3.00000

MDA Width (FWHM) : 3.00000 MDA Confid Level : 5.00000 %
Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec $%Err Fit
1 0 53.48 103 846 1.21 107.10 102 11 1.72E-03 55.6
2 0 63.43 345 813 1.04 127.02 122 10 5.76E-03 16.4
3 0 77.41 109 671 1.06 155.02 152 7 1.82E-03 40.8
4 0 84.12 110 551 1.10 168.44 166 6 1.83E-03 35.2
5 0 92.67 886 1123 1.19 185.56 181 12 1.48E-02 8.3
6 O 109.06 69 482 1.18 218.37 216 6 1.14E-03 52.0
7 0 121.45 42 605 1.23 243.17 239 7 7.04E-04 97.7
8 0 134.71 76 536 0.76 269.72 267 7 1.26E-03 52.1
9 0 139.89 69 540 0.82 280.10 278 7 1.15E-03 56.8
10 0 144.08 158 750 1.61 288.49 284 9 2.63E-03 32.3
11 0 185.79 680 752 1.15 371.98 367 11 1.13E-02 8.7
12 0 192.75 32 447 1.38 385.93 384 7 5.41E-04109.1
13 0 198.27 149 653 2.09 396.98 392 10 2.48E-03 33.2
14 0 238.80 536 833 0.95 478.11 472 12 8.94E-03 11.6
15 0 300.15 64 322 0.75 600.93 597 8 1.07E-03 50.0
16 0 312.67 61 329 0.82 626.00 622 9 1.01E-03 55.5
17 0 328.13 63 297 1.80 656.95 653 8 1.05E-03 49.0
18 0O 339.25 101 367 2.09 679.22 675 10 1.69E-03 36.7
19 © 351.75 88 403 1.38 704.24 699 11 1.47E-03 45.2
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369

557

583.
.59
.20
727.
774.

609
672

803

911

969

1000

1110
1122

1327
1443
1549

1744

1892
1994

.28
457.
511.
.17

82
27

38

72
30

.11
811.
861.
.21
925.
938.
.36
.97
1015.

39
14

34
00

66

.34
.14
1180.
.73
1391.
.24
1l461.
.85
.43
1764.
1842,
.95
11

84

50

16

80
81

71
37
1141
27
225
108
39
48
23
68
19
41
43
31
22
63
73
19
23
23
39
15
11
17
99

28
90
17
63
18

463
150
416
164
176
259
176
181
101
74
79
109
138
86
55
153
152
57
78
128
46
61
34
62
40
51
70
25
41
47
10

[

'—I
PLOWWNRNMNWORRMWBRNBORRPREPREPRPRPREPANPWNREWY

.67
.52
.83
.76
.64
.23
.39
.86
17
.46
.45
.60
.46
.48
.69
.76
.34
.36
.58
.91
.09
.76
.60
.39
.45
.24
.08
.04
.98
.69
.55

739

1115

1220
1345

1550
1607

1723

1877

2003

2033
2222

2657

3789

.32

916.
1023.
.48
1167.
.41
.74
1456.
.15
.81
1624.
.98
1824.
1852.
.83
1940.
.88
.29
.82
2246.
2363.
.98
2785.
2889.
2925.
3102.
3492.
3532.
3688.

57
58

93

89

38

20
49

60

45
95

62
19
06
60
07
84
99

.36
3991.

83

735

914
1017
1109
1163
1215
1338
1449
1546
1602
1620
1717
1819
1846
1874
1931
1993
2030
2215
2236
2358
2649
2779
2878
2917
3094
3472
3524
3676
3766
3987

16

17
10
12
11
13
13

11

11
11
11

17
16

13
18
11
12

14
16
12
25
20
19
37
11

WERERNMNREPARPRPNMNRPNMNOAWOVBDWOWRRWUOUNOWRER WGP WRARREOGOR

.19E-03
.16E-04
.90E-02
.42E-04
.75E-03
.79E-03
.54E-04
.99E-04
.87E-04
.13E-03
.12E-04
.87E-04
.19E-04
.13E-04
.66E-04
.05E-03
.22E-03
.22E-04
.81E-04
.78E-04118.
.54E-04
.46E-04110.
.79E-04
.81E-04102.
.65E-03
.45E-04167.
.66E-04
.49E-03
.79E-04
.05E-03
.04E-04

68.
57.

5.
93.
13.
30.
71.
59.
78.
27.
85.
51.
54.
61.
60.
47.
39.
71.
71.

37.
98.
17.
85.
17.
96.

36.
44.
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VAX/VMS Nuclide Identification Report Generated 9-JUL-2013 09:19:40.63

Nuclide Line Activity Report

Nuclide Type:
Uncorrected Decay Corr 2-Sigma
Nuclide Energy Area $Abn $Eff pCi/SAMPLE pCi/SAMPLE $Error

C0-57 122.06 2335 85.60* 2.245E+00 9.,122E+02 1.922E+04 12.42

136.47 340 10.68 2.280E+00 1.050E+03 2.212E+04 60.37

CO-60 1173.23 21001 99.85 6.052E-01 2.609E+04 4.012E+04 1.53

1332.49 19054 99.98* 5,462E-01 2.620E+04 4.028E+04 1.51

CD-109 88.03 12033 3.70* 1.703E+00 1.434E+05 8.633E+05 3.32

CsS-137 661.66 24866 85.10* 9.470E-01 2.316E+04 2.498E+04 1.40

CE-139 165.86 225 80.00* 2.207E+00 9.572E+01 3.929E+04 75.53

PB-210 46.54 5559 4.25* 1.329E-01 7.387E+05 8.181E+05 6.70

AM-241 59.54 18258 35.90* 5.596E-01 6.822E+04 6.858E+04 2.62
Flag: "*" = Keyline
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Master Verification Spreadsheet (solid standard)

Gamma Spectroscopy Calibration Verification

Instrument: GAMMA 08 Calibration Date: 7/8/2013
Geometry: 2LMB Manufacturer Standard Id: 82292-278
GEL Standard Id: 1478
Nuclide Energy | Abundance Emission Raty  Calibrated Measured DIFFERENCE
(decimal) (dps) Activity (pCi) Activity (pCi) (%)
Am-241 59.5 0.359 860 6.4744E+04 6.858E+04 5.92
Cs-137 661.7 0.851 793.2 2.5191E+04 2.498E+04 -0.84
Co-60 1173.2 0.9985 1510 4.0872E+04 4.012E+04 -1.84
Co-60 1332.5 0.9998 1510 4.0819E+04 4.028E+04 -1.32
Prepared By: R Fourer Date: 7/i )12
Reviewed By: I A/‘}'Z )\ Date: 7’ b l 17
L) v J ¥ “ U

Validated by MJSH on 3/10/11

Verification results are considered acceptable if all differences are less than +/- 10%.
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GEL Laboratories, LLC

2040 Savage Road, Charleston, SC 29414
(843)556-8171

Gamma Spectrometer Front End Electronics Setup

Detector: _Garmye ¥

Date Performed: 7/ 9//7

K[

Performed By:

High Voltage Power Supply

Model No. 365C 1)
High Voltage 3 5 HAL

ADC

Model No. 370
Gain L

AIM Module

Model No. &€ 1
Address _ F04:. |

Spectroscopy Amplifier

Model No. Jdo.ag

Course Gain J
Fine Gain_]. jgq
Time Constant __ 4 _auae¢
Input polarity iy
BSLR rate-%m— o
BSLR mode Na
Threshold ne-




GEL Laboratories, LLC

2040 Savage Road, Charleston, SC 29414
(843)556-8171

Gamma Spectrometer Geometry Calibration Package

Detector: c‘ﬂ'r\mq 1 Geometry: 2D umld

YES NO Comments

1) Isall calibration standard information enclosed for:

the primary standard certificate?

the secondard standard(s) documentation?

the nuclide library used?

the VMS certificate file?

2) Is the energy calibration graph included? ]

1 !

4) Is the efficiency calibration report included and reviewed? ]

i l

5) s the raw count data included for:

the calibration peak report?

the calibration verification PEAK report?

the calibration verification NID report?

the last instrument background?

v
<
o
Z
yi
3) Is the detector efficiency curve printout included? [ / i !
VA4
v
v
v
/
N

6) Are the calibration verification calculations included? {

! i

7) Are the instrument settings included:

amp, HVPS, ADC settings? {1 {

Prepared By: WL\ Feseln Date: (7 lzLLt5
Reviewed By: M%? np Y Date: 0'7 ' 13
Effective Date: (t«'{ %% I ¢
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1380 Seaboard industrial Blvd.

H Atlanta, Georgia 30318
@ Eckert & Ziegler V2 T 4 5z

Analytics

CERTIFICATE OF CALIBRATION

Standard Radionuclide Source

www.analyticsinc.com

P.O. No.:
Reference Date:

VA 22101.

93344

2.0 Liter Solid in 230G GA-MA Beaker

Customer: GEL Laboratories, LLC
GEL 1303471, Item 8

01-Apr-2013

Density of solid matrix 1.18 g/cc.

Product Code: MIX-8400-EG-SD
12:00PM EST Grams of Master Source:

0.0082376

This standard radionuclide source was prepared using aliquots measured gravimetrically from master
radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were
checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.18,
Revision 2, July 2007, and compliance with ANSI N42.22-1998, "Traceability of Radioactive Sources to NIST."
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this
source was produced in accordance with the HPS accreditation requirements. Customers may report any
concemns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean,

Master Uncertainty* , %

Gamma-Ray  Half-Life, Source* This Source Type Calibration
Nuclide Ener e Da yps/gram _1ps U W U Method*
Pb-210 46.8 8.109E+03 1,822E+03 0.1 2.1 4.1 4n1S
Am-241 89.8 1.880E+08 9.878E+02 01 17 38 4n 1S
Cd-109 88.0 4.626E+02 1.620E+08 1.334E+03 08 23 4.7 HPGe
Co-87 122.1 2.718E+02 8.866E+04 7.303E+02 04 20 4.1 HPGe
Ce-139 168.9 1.376E+02 1.280E+08 1.030E+03 04 19 3.9 HPGe
Hg-203 279.2 4.681E+01 2.683E+08 2.188E+03 03 19 38 HPGe
Sn-113 391.7 1.181E+02 1.737E+08 1.431E+03 04 19 3.9 HPGe
Cs-137 661.7 1.098E+04 1.148E+08 9.432E+02 07 19 4.0 HPGe
Y-88 898.0 1.066E+03 4.178E+08 3.442E+03 08 19 3.9 HPGe
Zn-68 1118.6 2.441E+02 1.848E+03 0.1 17 38 IC
Co-680 1173.2 1.938E+03 2.103E+08 1.732E+03 06 189 4.0 HPGe
Co-60 1332.8 1.928E+03 2.104E+08 1,733E+03 07 19 4.0 HPGe
Y-88 1836.1 1.066E+02 4.423E+08 3.644E+03 07 19 4.0 HPGe

* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly.

Calibration Methods: 411 LS - 4 pi Liquid Scmﬂnéuon Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1287, "Guidelines for
Evaluating and Expressing the Uncertainty of NIST Measurement Results,"

(Certificate continued on reverse side)

e BT v INY

MGS Certificate Rev 4, 23 August 2012

Laboratory
1380 Seaboard industrial Blvd. Atlanta, Georgla, 30318

Corporate Office
24937 Avenue Tibbitts Valencla, California 91355
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Source Prepared by: lZ //Z/\

Ki Eardley, Radie€hemist

QA Approved: = - L-—-/_\ Date: ZJ APR-(2

].D. McCorvey, Counting Room Manager \

MGS Caertificate Rev 4, 23 August 2012 Page 2 0of 2
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Standard Logbook

Serial ID: 1663 Open/Reference Date: 01-APR-13
Name: Mixed gamma- 2LMB Received: 01-APR-13
Type: Source Material Expires: 01-APR-14
Employee: Maggie Stamps Verified: 08-MAY-13

Supplier: Eckert & Zeigler Analytics
Description: 2LMB Calibration Standard 93344
Comments: None

Analyte Concentration Analyte Concentration

Report run on: 07-JUN-13 GEL Laboratories LLC Page:
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1380 Seaboard Industrial Blvd.
Atlanta, Georgia 30318
Tel 404-352-8677

Fax 40435242837

i Eckert & Ziegler |47

Analytics www.analyticsinc.com
CERTIFICATE OF CALIBRATION
Standard Radionuclide Source
82292-278
2.0 Liter Solid in 230G GA-MA Beaker
Customer: GEL Laboratories, LLC
P.O. No.: 954285 RD, Item 1
Reference Date: 01-Apr-2010 12:00PM EST Grams of Master Source:  0.0070318

This standard radionuclide source was prepared using aliquots measured gravimetrically from master
radionuclide solutions. Calibration and purity were checked using a germanium gamma spectrometer
gystem. At the time of calibration no interfering gamma-ray emitting impurities were detected. The
gamma-ray emission rates for the most intense gamma-ray lines are given. Eckert & Ziegler Analytics
(EZR) maintains traceability to the National Institute of Standards and Technology through a
Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, Revision 1, February,
1979, and compliance with ANSI N42.22-1998, "Traceability of Radioactive Sources to NIST.” EZA is
accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this
source was produced in accordance with the HPS accreditation requirements. Customers may report any
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402,
McLean, VA 22101. Density of solid matrix 1.18 g/cc.

Master Uncertainty , %
Gamma-Ray Half-Life, Source* This Source Type Calibration

Nuclide Energy (keV) Days yps/jram Yps U U U Method
Pb-210 48.5 8.120E+03 — 1.267E+03 0.1 2.1 4.1 4N LS
Am-241 89.6 1.5680E+08 8.600E+02 01 17 3.5 4n LS
Cd-109 88.0 4.626E+02 1.679E+08 1.181E+03 04 23 4.7 HPGe
Co-87 122.1 2.718E+02 9.068E+04 6.374E+02 04 2.0 4.1 HPGe
Ce-139 168.9 1.376E+02 1.271E+08 8.937E+02 03 19 38 HPGe
Hg-203 279.2 4.661E+01 2.737E+08 1.928E+03 02 19 38 HPGe
Sn-113 391.7 1.181E+02 1.789E+08 1.288E+03 03 19 38 HPGe
Cs-137 661.7 1.098E+04 1.128E+08 7.932E+02 08 19 3.9 HPGe
Y-88 898.0 1.066E+02 4.329E+08 3.044E+03 03 19 38 HPGe
Co-60 1173.2 1.925E+03 2.148E+08 1.810E+03 0.7 19 4.0 HPGe
Co-60 1332.5 1.925E+03 2.148E+08 1.510E+03 08 19 3.9 HPGe
Y-88 1836.1 1.066E+02 4.683E+08 3.223E+03 04 19 3.9 HPGe

* Master Source refers to Analytics' B-isotope mixture which is calibrated quarterly.

Calibration Methods: 411 LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for
Evaluating and Expressing the Uncertainty of NIST Measurement Results.”

(Certificate continued on reverse gide)

MGS Certificate, Rev 2 08-28-2009

RC-5-00-2.5

Page 1 of 2

Corporate Office
24937 Avenue Tibbitts Valencia, California 91355

Laboratory
1380 Seaboard Industrial Bivd. Atlanta, Georgia, 30318
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This standard will expire one year after the reference date.

Source Prepared by: AT aAN A/ A
M. 1. Taskaeva, Radiochemist

QA Approved: .—ﬁ/’zk’;/\ : Date: 42«LI o

J. D. McCorvey, QA Manager Altex*ate

MGS Certificate, Rev 2 09-28-2009 Page 2 of 2
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Standard Logbook

Serial ID: 1478 Open/Reference Date: 01-APR-10
Name: 2LMB Received: 29-JUN-10
Type: Source Material Expires: 09-JUN-36
Employee: Maggie Stamps Verified: 09-JUN-10

Supplier: Eckert & Ziegler
Description: MIXED GAMMA STANDARD (82292-278)

Comments: None

Analyte Concentration Analyte Concentration

Report run on: 07-JUN-13 GEL Laboratories LLC Page:
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Nuclide Library Editor: ND_SC_LIB:CAL

7-JUN-2013 10:41:16.58

Title: Mixed Gamma + Am-241 & Pb-210

Nuclide
Name

C0-60

ZN-65
SR-85
Y-88

CD-109
SN-113
I-129

Cs-137
CE-139
HG-203

PB-210
AM-241

Page 165 of 909

Nuclide
Type

1925,

244

106

461

FISSION

30.
.64D
.59D

137
46

22

Half
Life

271.

74D

28D

.06D
64.
.63D

84D

.40D
115.
1.57E+07Y

09D

08y

.20Y
432.

60Y

Key No
Line? Wtmean?

Energy
(kev)

*
w
Uiy
=Y
o
o

* o+ * *
[0 o]
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o
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Certificate Editor: ND_SC_CER:93344 7-JUN-2013 10:41:31.77

Title: 2LMB 93344

Quantity: 1.00 Assay date: 1-APR-2013 12:00:00.0
Nuclide Half Energy
Name Life (keV) Rate % Err % Abn CAL/INIT
PB-210 22.20Y 46.5 1522 4.10 4.3 Yes
AM-241 432.60Y 59.5 958 3.50 35.9 Yes
CD-109 461.40D 88.0 1334 4.70 3.7 Yes
CO-57 271.74D 122.1 730 4.10 85.6 Yes
CE-139 137.64D 165.9 1030 3.90 80.0 Yes
HG-203 46.59D 279.2 2185 3.80 81.6 Yes
SN-113 115.09D 391.7 1431 3.90 65.0 Yes
Cs-137 30.08Y 661.7 943 4.00 85.1 Yes
Y-88 106.63D 898.0 3442 3.90 93.7 Yes
ZN-65 244.06D 1115.6 1848 3.50 50.6 Yes
C0-60 1925.28D 1173.2 1732 4.00 99.8 Yes
C0-60 1925.28D 1332.5 1733 4.00 100.0 Yes
Y-88 106.63D 1836.1 3644 4.00 99.2 Yes
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O Measured — Calculated -

E" 2000

n

e . |

r 1500}

g - “

Y 1000

[

K 500

e

V. i ; s z s z ;

] 500 1000 1500 2000 2500- 3000. 3500, 4000
Channel

Datasource:

Energy = -2.270e-01 keV + 5.006e-01 *Ch + -5.659e-08 *Ch*2 [CHISQ = 2.141e-02]
FWHM = 5.579e-01 keV + 3.592e-02 *E*1/2 [CHISQ = 5.891e-03}
Lo Tail = 0,000e+00 keV + 0.000e+00 *E [CHISQ = 0.000e+00]

ey celbmren ¥ £lsip
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RN o] S sesenes i

00 0er00 500 1000 1500, 2000

Energy [keV]
Datasource:

Energy = -2.270e-01 keV + 5.006e-01 *Ch + -5.659e-08 *Ch”*2 [CHISQ = 2.141e-02]
FWHM = 5.579e-01 keV + 3.592e-02 *E"1/2 [CHISQ = 5.891e-03]
Lo Tail = 0.000e+00 keV + 0.000e+00 *E [CHISQ = 0.000e+00]

Shege  celi Bred fon va ¢lsin
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Spectrum : DKA100: [CANBERRA.GAMMA]EFF_GAMO9_2LMB.CNF; 11
Calib Date: 6-JUN-2013 11:59:

Detector : GAMMA9 Geometry v Z2LMB

Fit type : 5 Deg. Empirical

2.5
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e

] 1.5
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& ]
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ul
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& ]
[
1))

o 1

. B

j:

] i 1
1000 2000

Energy (kev)
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Energy Calibration Report Page 3

Sample ID : 93342 Acquisition date : 5-JUN-2013 10:32:17

Energy = -0.2270 + 0.5006*Channel + -5.6587E-08* (Channel**2)

Centroid True Computed
Nbr Channel Energy Energy Difference
1 93.38 46.54 46.52 0.018
2 119.37 59.54 59.53 0.008
3 176.28 88.03 88.02 0.011
4 244.29 122.06 122.06 -0.005
5 331.79 165.86 165.87 -0.006
6 558.22 279.20 279.21 -0.013
7 783.00 391.70 391.72 -0.024
8 1322.35 661.66 661.67 -0.014
9 1794.69 898.04 898.05 -0.011
10 2229.33 1115.60 1115.54 0.055
11 2344.62 1173.23 1173.23 0.001
12 2662.94 1332.49 1332.50 -0.010
13 3669.55 1836.06 1836.07 -0.010

FWHM Calibration Report

FWHM = 0.5579 + 3.5917E-02* (Energy**1/2)
True Computed
Nbr Energy FWHM FWHM Difference
1 46.54 0.89 0.80 0.088
2 59.54 0.91 0.84 0.074
3 88.03 0.96 0.89 0.066
4 122.06 0.94 0.95 -0.015
5 165.86 0.99 1.02 -0.035
6 279.20 1.08 1.16 -0.076
7 391.70 1.17 1.27 -0.095
8 661.66 1.40 1.48 ~-0.078
9 898.04 1.58 1.63 -0.058
10 1115.60 1.74 1.76 -0.019
11 1173.23 1.78 1.79 -0.011
12 1332.49 1.88 1.87 0.015
13 1836.06 2.24 2.10 0.144
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Efficiency Calibration Report
Sample ID

933

42

Acquisition date

5-JUN-2013 10:32:17

Eff = exp(a2 + a3*x + ad*x**2 + ab*x**3 + a6*x**4 + a7*x**5),

x=1ln(al/energy)

Page

al a2 a3 a4 a5 a6 a7

941.3 -4.067 0.8693 -0.1077 -0.1093 0.1533 -5.1776E-02

Average Deviation = 2.13 % Reduced Chi-Square = 1.13
Energy Measured Efficiency Computed Diff/

Nbr (kev) Efficiency Error Efficiency /Error % Diff
1 46.54 3.66E-03 1.65E-04 3.72E-03 -0.36 -1.64
2 59.54 1.55E-02 5.68E-04 1.52E-02 0.60 2.18
3 88.03 4.48E-02 2.11E-03 4.50E-02 -0.09 -0.42
4 122.06 5.62E-02 2.32E-03 5.81E-02 -0.81 -3.36
5 165.86 5.69E-02 2.23E-03 5.62E-02 0.30 1.19
6 279.20 4.26E-02 1.63E-03 4.21E-02 0.33 1.26
7 391.70 3.37E-02 1.32E-03 3.35E-02 0.17 0.66
8 661.66 2.28E-02 9.20E-04 2.29E-02 -0.15 -0.61
9 898.04 1.68E-02 6.60E-04 1.78E-02 -1.51 -5.91

10 1115.60 1.58E-02 5.58E-04 1.47E-02 1.91 6.76

11 1173.23 1.38E-02 5.54E-04 1.41E-02 -0.60 -2.40

12 1332.49 1.25E-02 5.02E-04 1.26E-02 -0.20 -0.82

13 1836.06 9.74E-03 3.92E-04 9.80E-03 -0.14 -0.55
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VMS Gamma Spectroscopy Report generated 7-JUN-2013 10:41:50
Configuration : DKA100: [CANBERRA.GAMMA.SCUSR.ARCHIVE]CAL_GAM0S9_500MLMB_246549.CNF;1

———- Sample Information ----

Sample Title : 500MLMB 93342

Sample ID : 93342 Sample Quantity : 1.00000E+00 SAMPLE
Sample Type : CAL Sample Geometry

Sample Number : 246522 Spctrm Collector : gamma spec user
Sample Collector : Sample Analyst : gamma spec user

———— Sample Deposition Information ----
Dep. Correction? : No Dep. Duration
Deposition Start : Deposition End : 1-APR-2013 12:00:00.

--—— Sample Decay/Count Information ----

Sample Date : 1-APR-2013 12:00:00. Acquisition date : 5-JUN-2013 10:32:17.
Decay time : 64 22:32:17.50 % dead time : 2.9%
Elapsed live time: 0 01:00:00.00 Elapsed real time: 0 01:01:47.05

——-—— Detector Parameters ----
Energy cal. time : 5-JUN-2013 11:45:18. Energy cal. oper.: gamma spec user
Detector name : GAMMAS Counting geometry: 500MLMB
Effic. cal. time : 5-JUN-2013 11:45:38. Effic. cal. oper.: gamma spec user

—-——- Processing Parameters ----

Start channel : 1 End channel : 4096
Sensitivity : 3.00000 Gaussian Sens. : 10.00000
Critical level? : No Propagate Errors?: No
Efficiency Type : EMPIRICA Library-based eff: No
Energy tolerance : 2.00000 Half life ratio : 8.00000
Abundance limit : 75.00000 WTM error limit : 3.00000
MDA Width (FWHM) : 3.00000 MDA Confid Level : 5.00000 %
Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec $Err Fit
1 0 46.50 15914 26555 1.02 93.33 90 7 4.42E+00 1.9
2 0 59.48 43638 42415 1.02 119.28 114 11 1.21E+01 1.0
3 7 70.71 5425 42047 1.68 141.70 133 18 1.51E+00 7.3 1.52E+01
a4 7 72.90 5639 25764 0.94 146.07 133 18 1.57E+00 4.7
5 8 82.85 5308 48809 1.89 165.95 159 26 1.47E+00 8.0 4.82E+01
6 8 85.48 6054 46716 1.91 171.21 159 26 1.68E+00 8.6
7 8 88.02 156485 23321 0.96 176.28 159 26 4.35E+01 0.3
8 0 122.07 101157 34054 1.02 244.29 240 10 2.81E+01 0.5
9 0 136.44 13007 28873 0.91 273.01 269 9 3.61E+00 2.5
10 O 165.87 122885 29483 1.02 331.78 327 11 3.41E+01 0.4
11 0 213.43 125 14027 1.36 426.80 426 6 3.48E-02149.9
12 0 255.22 4295 16964 1.05 510.29 506 9 1.19E+00 5.7
13 0 279.21 102685 19324 1.12 558.22 553 12 2.85E+01 0.4
14 0 372.41 189 6633 1.42 744.41 742 6 5.26E-02 68.5
15 0 391.73 94706 13683 1.21 783.01 777 13 2.63E+01 0.4
16 0 429.90 257 7489 1.42 859.27 856 8 7.15E-02 58.6
17 0 510.95 8449 13349 2.47 1021.20 1013 16 2.35E+00 3.2
18 0 661.67 62218 13014 1.41 1322.35 1315 15 1.73E+01 0.6
19 0 704.84 338 5800 2.28 1408.60 1405 8 9.39E-02 39.4
20 O 813.93 1248 6587 1.57 1626.59 1622 10 3.47E-01 12.5
21 0 844.39 119 5966 1.36 1687.45 1683 9 3.31E-02117.1
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Peak Search Report {continued)

Sample ID :
Pk It Ene
22 0 898.
23 0 960.
24 O 976
25 0 1077
26 0 1115
27 0 1173
28 0 1291.
29 5 1324.
30 5 1332
31 0 1529
32 0 1666
33 0 1722
34 0 1735.
35 0 1836,
36 0 1963
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93342

rgy

05
24
.36
.36
.54
.23
27
99
.50
.53
.92
.23
03
06
.64

Area

110343
208
62

75
70591
67682
123
2189
61036
96
153
65

48
67484
12

Bkgnd

11445
4689
39717
2765
6766
4642
1294
3259
2008
1496
1642

768
708
1344
299

PN ARWRBNRPBPROORER

.59
.36
.50
.93
.76
.81
.53
.90
.88
.72
.46
.28
.28
.21
.28

Acquisition date :

Channel

1794.
1918.
1951.
.02
.32

2153
2229

2344.
2580.
2647.
.94
3056.
3331.
3441.
3467.
.53
3924,

2662

3669

68
97
18

61
55
94

77
41
97
57

59

Left

1787
1916
1946
2150
2220
2336
2577
2639
2639
3054
3326
3438
3462
3659
3919

1

Pw

15

18
18

35
35

12
10
10
21
10

WREFRPAENRPAOAWRRPENROW

Page : 2
5-JUN-2013 10:32:17

Cts/Sec $Err

.07E+01 O.
.77E-02 57.
.73E-02176.
.08E-02116.
.96E+01 O.
.88E+01 O.
.41E-02 51.

.08E-01 6

.70E+01 O.
.67E-02 67.
.26E-02 53.
.81E-02 80.

.33E-02105
.87E+01 O
.34E-03270

4
6
4
8
5
5
6
.2
4
4
6
7
.0
.4
.9

Fit

3.02E+00



VAX/VMS Nuclide Identification Report Generated 6-JUN-2013 13:01:30.37
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GEL Laboratories LLC

*

*

*

2040 Savage Road
Charleston,

SC 29407

*

*

*
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DKA100: [CANBERRA .GAMMA . ARCHIVE.GAMMA] VER_GAM09_2LMB.CNF; 2

Configuration
Background file

Sample d
Sample I

ate
D

Detector name

Elapsed live time:
Energy tolerance

Abundance limit

Batch ID

Matrix Spike ID

J g de g de g e K K de g K de K g g K de g ok de Kk Kk de ok ok d ok ok ke g ke kg ke ke de ko ke ke de ke ke ok ok de ok ok ke k ok Kk ke ke ok ok ke ok ok ok kK e gk ke ok de ke ok ke ke ok ke ok ok ok ke ok ke

Pk It

2o b WwWwhPF

[
~
N OOOMMWMOOOCOOOOO0OO0ODO0DO0ODO0ODO0ODO0ODO0DO0ODO0OO0ODO0DO0DO0OO0OO0OOOO0O WO
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Energy

45
46

59.

87

107.
122.

136
144

166.

313
430
458
523
572

606.

640

661.
735.
758.

783

925.
1051.

1173

1257.

1332
1357
1419
1461

1531.

1537

1836.

1938
1975
1980

.20
.50*
47
.98
06
05
.39
.64*
04
.59*
.92
.43
.83
.19
01
.90
70
51
98
.33
45
46
.29
63
.54
.12
.79
L12*
62
.09
20
.56
.43
.60

DKA100: [CANBERRA .GAMMA . ARCHIVE . GAMMA] BKG_GAMOY9 .CNF; 171
Background date
Acquisition date
Sample quantity
Detector geometry:

: 1-APR-2010 12:00:00.
: VER_GAMO0S_2LMB

GAMO9

0 01:00:00.00
1.50000 kev

75.00000

BACKGROUND CORRECTED SAMPLE PEAK REPORT

Area

672
6209
20741
14513
127
2799
421
136
408
56

60

97
123
43

73

29
28603
44

89

55

91

55
24238
44

22483

17
12
18
33
25
48
10
37
16

Bkgnd

5347
4236
9328
7367
2410
4619
3664
2619
2762
1442
1613
1641
1116
802
830
847
1578
716
565
777
1043
702
882
147
189
27
18
47
18
23
24
20
10

3

Elapsed real time:
Analyst Initials
Sensitivity
Detector SN#

ILCS ID

FWHM Channel

1
0
0
0
1
0
1
1
0
1
1
0
1
1
1
1
1.
1
1
1
1
1
1
3
1
0
1
1
2
3
2
3
3
2

.60
.85
.98
.98
.18
.97
.19
.44
.91
.04
.47
.87
.64
.12
.19
.31
39
.31
.63
.10
.53
.15
.80
.39
.85
.93
.39
.59
.79
.01
.90
.46
.47
.33

90.
.34
1109.
.20
.32
244.
.90
289.
.13
.89
861.
.27
1046.
1143.
1211.
1280.
.41

93

176
214

272

332
626

916

1322

1469.
.78
1565.
1849.
2101.
2344.
.30
.03
.15
.42
2921.
.95

1516

2513
2663
2712
2837

3060

3071.
3669.
.46

3874

3948.
.50

3958

74

25

26

39

30

94
55
14
85

89
44
43

27
73

22

87
80

16

Left

88
88
114
170
212
240
269
287
329
626
858
913
1043
1140
1208
1280
1315
1468
1514
1560
1846
2098
2335
2508
2654
2709
2834
2915
3056
3056
3663
3866
3939
3939

2-JUN-2013 16:06:17.
6-JUN-2013 12:00:52.
1.00000E+00 SAMPLE

2LMB

0 01:00:15.44 0.4%

3.00000

Pw Cts/Sec

=

=
00O -~J0WUWUoOOWJIWOOWOONh JIOOOWWWULNIEWLO

17

B RPNNRPOOCOVRWPERPARPARPNMEPENNMNRPONNNMNMNPEPE WONRPRPRPRPWOPRPYIWAMOOPRRE

.87E-01
.72E+00
.76E+00
.03E+00
.52E-02
.78E-01
.17E-01
.79E-02
.13E-01
.56E-02108.
.67E-02116.
.68E-02
.42E-02
.18E-02111.
.01E-02
.94E-03176.
.95E+00
.21E-02107.
.46E-02
.53E-02
.54E-02
.53E-02
.73E+00
.22E-02
.25E+00
.84E-03
.33E-03
.09E-03
.06E-03
.91E-03
.33E-02
.81E-03
.02E-02
.45E-03

58.

4.
25.
60.
21.

73.
49.

69.

0.

45.
89.
62.
84.

0.
57.

0.
54.
62.
76.
30.
42.
26.
95.
26.
24.

Fit

4.02E+00

2.13E+00

2.09E+00



Peak Search Report (continued) Page
Sample ID : VER_GAMO0S9_2LMB Acquisition date : 6-JUN-2013 12:00:52
Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec $%Err Fit
35 0 19%4.21 21 35 3.31 3985.72 3974 20 5.93E-03 71.2

Flag: "*" = Peak area was modified by background subtraction
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VAX/VMS Nuclide Identification Report Generated 6-JUN-2013 13:01:30.79

Nuclide Line Activity Report

Nuclide Type:
Uncorrected Decay Corr 2-Sigma

Nuclide Energy Area $Abn $Eff pCi/SAMPLE pCi/SAMPLE $Error
CO0-57 122.06 2799 85.60* 2.535E+00 9.685E+02 1.877E+04 9.56

136.47 421 10.68 2.565E+00 1.155E+03 2.238E+04 50.73
CO-60 1173.23 24238 99.85 6.983E-01 2.610E+04 3.965E+04 1.40

1332.49 22483 99.98* 6.295E-01 2.682E+04 4.075E+04 1.36
CD-109 88.03 14513 3.70* 1.949E+00 1.511E+05 8.657E+05 2.90
Cs-137 661.66 28603 85.10* 1,096E+00 2.303E+04 2.478E+04 1.33
CE-139 165.86 408 80.00* 2,472E+00 1.549E+02 5.388E+04 43.86
PB-210 46.54 6209 4.25* 1.555E-01 7.054E+05 7.791E+05 4.10
AM-241 59.54 20741 35.90* 6.489E-01 6.684E+04 6.719E+04 2.30
Flag: "*" = Keyline
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QA filename : DKA100: [CANBERRA.GAMMA.SCUSR.QA]LBC_GAM09.QAF;1

Sample ID : Bkg Sample guantity : 1.00 ea
Sample date : 2-JUN-2013 16:06:17 Acquisition date : 2-JUN-2013 16:06:17
Elapsed live time: 0 16:40:00.00 Elapsed real time: 0 16:40:04.69

Out-of-range Test: N-SIGMA

Parameter Description Value Deviation Flag
[Mean+/-Stdev]
*Spectrum Background Rate 1.3981E+00 -0.82

[1.42250+/-0.02976]

Flags: "*" means the out-of-range test is parameter-dependent

Approved by: Qﬂ?; Eg / E: / L;S

Approval Date:
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Page : 1
Sample ID : Bkg Acquisition date : 2-JUN-2013 16:06:17
VMS Gamma Spectroscopy Report generated 3-JUN-2013 08:46:19
Configuration : DKAlOO:[CANBERRA.GAMMA.SCUSR.ARCHIVE]BKG_BKG_GAM09__246169.CNF;l

———- Sample Information —----

Sample Title : Weekly Background

Sample ID : Bkg Sample Quantity : 1.00000E+00 ea
Sample Type : bkg Sample Geometry

Sample Number : 246169 Spctrm Collector : gamma spec user
Sample Collector : Sample Analyst : gamma spec user

——-—— Sample Deposition Information ----
Dep. Correction? : No Dep. Duration
Deposition Start : Deposition End : 2-JUN-2013 16:06:17.

-—--— Sample Decay/Count Information —----

Sample Date : 2-JUN-2013 16:06:17. Acquisition date : 2-JUN-2013 16:06:17.
Decay time : 0 00:00:00.00 % dead time : 0.0%
Elapsed live time: 0 16:40:00.00 Elapsed real time: 0 16:40:04.69

———— Detector Parameters ----
Energy cal. time : 6-FEB-2013 08:02:35. Energy cal. oper.: gamma sSpec user
Detector name : GAMMAS Counting geometry:
Effic. cal. time : 21-FEB-2013 06:56:10 Effic. cal. oper.: gamma spec user

--—- Processing Parameters ----

Start channel : 1 End channel : 4096
Sensitivity : 3.00000 Gaussian Sens. : 10.00000
Critical level? : No Propagate Errors?: No
Efficiency Type : SPLINE Library-based eff: No
Energy tolerance : 2.00000 Half life ratio : 8.00000
Abundance limit : 75.00000 WTM error limit : 3.00000
MDA Width (FWHM) : 3.00000 MDA Confid Level : 5.00000 %
Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit
1 0 46.97 90 542 0.95 94.08 91 7 1.50E-03 44.3
2 0 63.32 367 582 0.89 126.75 123 7 6.11E-03 12.1
3 0 66.53 67 445 0.93 133.18 131 5 1.12E-03 48.8
4 0 84.15 71 566 1.35 168.37 166 6 1.19E-03 53.9
5 0 92.72 934 971 1.04 185.49 181 10 1.56E-02 7.1
6 0 98.68 76 652 1.48 197.40 194 8 1.26E-03 59.6
7 0 139.71 59 664 1.18 279.37 276 8 9.83E-04 76.8
8 0 143.62 184 616 1.30 287.20 283 8 3.07E-03 24.5
9 0 163.31 139 640 1.20 326.54 323 9 2.31E-03 33.9
10 © 185.78 624 607 1.06 371.43 367 9 1.04E-02 8.2
11 0 198.30 139 608 1.02 396.45 392 9 2.31E-03 33.1
12 0 238.68 163 582 0.77 477.13 473 9 2.72E-03 27.7
13 0 312.12 101 428 0.95 623.86 620 10 1.68E-03 39.8
14 0 338.26 54 285 1.59 676.09 673 8 9.07E-04 55.2
15 0 351.97 68 306 1.47 703.51 700 9 1.13E-03 47.8
16 O 369.86 33 273 0.87 739.24 734 8 5.43E-04 90.2
17 0 510.97 1265 439 2.76 1021.23 1014 15 2.11E-02 4.6
18 0 538.49 20 226 0.45 1076.22 1070 11 3.36E-04146.1
19 0 583.08 132 268 1.70 1165.32 1157 17 2.20E-03 29.7
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20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43

QO OO0OO0ODOONNODOODOODOOOOIPPOOOO
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609

675

790

794.
803.
890.
911.
1001.
.52
1237.
.17
.46
.08
1460.
.35
1517.

1120
1345
1359
1399
1465
1675

1717
1750

.16
614.
.35
746.
.27

71
99
00
94
92
06
62

60

62

90

.26
1691.

09

.10
.50
1785.
1813.

11
92

91
58
44
16
52
45
59
33
51
60
54
31
22
29
38
51
32
18
13
51
11
31
37
21

212
236
149
112
105
82
143
157
101
81
121
63
34
22
42
28
33
49
19
59
50
44
30
32

-
RPN RPRPPNMNNMNONMNPRPUOUPRPRPRPWONNMNONERR

.87
.85
.10
.93
.25
.08
.92
.50
.28
.34
.74
.45
.04
.20
.68
.30
.30
.97
.18
.14
.02
.79
.93
.34

1217

1492

1586

1606

2001

2473

2717
2796

2928

3380

3432
3498

.44
1228,
1349,
.89
1579.
.84
.71
1780.
1820.
.82
2239.
.50
2688.
.11
.32
2919.

54
71

39

55

80

47

55

34

.80
3033.
3348.
.11
.13
.90
3568.
3625.

85
48

11
71

1213
1223
1345
1487
1574
1574
1599
1773
1817
1997
2231
2469
2685
2714
2789
2915
2915
3026
3345
3363
3420
3488
3559
3617

10
12
11
10
18
18
13
17
11
11
16
13

14
20
20
11

31
16
18
17
16

WAV ONMNNDUOOGOIRWWM®OLOODU W-0oN-WYE

.52E-03
.75E-04
.39E-04
.69E-04125.
.74E-04
.42E-04
.83E-04
.55E-04
.49E-04
.99E-04
.96E-04
.10E-04
.73E-04
.91E-04
.34E-04
.45E-04
.40E-04
.94E-04
.14E-04
.53E-04
.80E-04152.
.24E-04
.23E-04
.50E-04

31.
54.
56.

38.
41.
43.
88.
40.
32.
48.
56.
49.
31.
39.
23.
41.
80.
64.
47.

52.
37.
64.

P NMOWUWOPRPWOAOTRFRPNOROO®W®WORU

2.10E+00

1.50E+00



Master Verification Spreadsheet (solid standard)

Gamma Spectroscopy Calibration Verification

Instrument: GAMMA 09 Calibration Date: 6/6/2013
Geometry: 2L.MB Manufacturer Standard Id: 82292-278
GEL Standard Id: 1478
Nuclide Energy | Abundance Emission Rat Calibrated Measured DIFFERENCE
(decimal) (dps) Activity (pCi) Activity (pCi) (%)
Am-241 59.5 0.359 860 6.4744E+04 6.719E+04 3.78
Cs-137 661.7 0.851 793.2 2.5191E+04 2.478E+04 -1.63
Co-60 1173.2 0.9985 1510 4.0872E+04 3.965E+04 -2.99
Co-60 1332.5 0.9998 1510 4.0819E+04 4.075E+04 -0.17
Prepared By: T . vxaaei Date: & [7 147
Reviewed By: WM | Date: (ﬂl -7 [ 13
v Al

Validated by MJSH on 3/10/11

Verification results are considered acceptable if all differences are less than +/- 10%.
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GEL Laboratories, LLC

2040 Savage Road, Charleston, SC 29414
(849)556-8171

Gamma Specirometer Front End Electronics Setup
Detector: __Gemma ¢

~
Date Performed: ({5 \\D Performed By: (s
High Voltage Power Supply Spectroscopy Amplifier
ModelNo. 310GV ModelNo. €71
High Voltage 2 Soidv Course Gain Y
Fine Gain G20
Time Constant G ML
ADC Input polarity _Positive
BSLR rate C’!%
Model No. o701\ BSLR mode
Gain B Threshold
AIM Module
Model No. NDSS 6
Address__ ICE: 72




GEL Laboratories, LLC

2040 Savage Road, Charleston, SC 29414
(843)556-8171

Gamma Spectrometer Geometry Calibration Package

Detector:— —— Q@mmaac 1 Ge_ome,tr,y:_,__aﬂ,_mﬁ

YES NO Comments

1) Isall calibration standard information enclosed for:

the primary standard certificate?

the secondard standard(s) documentation?

v
V'
the nuclide library used? v’
the VMS certificate file? pd

2) Is the energy calibration graph included? l Vs i !
3) Is the detector efficiency curve printout included? i v i f
4) is ine fficiency calibration report included and reviewed? i v }

5) s the raw count data included for:

the calibration peak report?

\/
the calibration verification PEAK report? v
v

the calibration verification NID report? L

the last instrument background? 4
6) Are the calibration verification calculations included? ! -~ ]
7) Are the instrument settings included:

amp, HVPS, ADC settings? l v 3 ;

U 2
Prepared By: {L&A;Lﬂh Date: 7 lﬁ\lg 7N
Reviewed By: i /%7 v\'v{)\/ Date: :u.lf.....l_}_' )

Effective Date: 1 I |2 { 13
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. . 1380 Seaboard Industrial Bivd.
®® Eckert & Ziegler b vy i
Fax 404-352°2837
Ana'ytiCS www.analyticsinc.com

CERTIFICATE OF CALIBRATION

Standard Radionuclide Source
93344

2.0 Liter Solid in 230G GA-MA Beaker

Customer: GEL Laboratories, LLC
P.0. No.: GEL 1303471, Item 8 Product Code: MIX-8400-EG-SD
Reference Date: 01-Apr-2013 12:00PM EST Grams of Master Source: 0.0082376

This. stand_ard radionuclide source was prepared using aliquots measured gravimetrically from master
radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were
che_cl;ed using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray
efnmmg impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.18,
Revision 2, July 2007, and compliance with ANSI N42.22-1998, "Traceability of Radioactive Sources to NIST."
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this
source was produced in accordance with the HPS accreditation requirements. Customers may report any
‘c;):;;:t; with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste, 402, McLean,
Density of solid matrix 1.18 g/cc.

Master Uncertainty* , %
Gamma-Ray  Half-Life, ~ Source* This Source Type Calibration

Nuclide _ Energy (keV) Days yps/gram 1ps U, W U Method*
Pb-210 46.8 8.109E+03 1.822E+03 0.1 21 4.1 4anis
Am-241 89.8 1.880E+08 9.878E+02 0.1 17 38 4n 1S
Cd-109 88.0 4.626E+02 1.620E+08 1.334E+03 08 23 4.1 HPGe
Co-87 122.1 2.718E+02 8.866E+04 1.303E+02 04 20 4.1 HPGe
Ce-139 168.9 1.376E+02 1.280E+08 1.030E+03 04 19 3.9 HPGe
Hg-203 279.2 4.661E+01 2.683E+08 2.188E+03 03 19 38 HPGe
Sn-113 391.7 1.161E+02 1.737E+08 1.431E+03 04 19 3.9 HPGe
Cs-137 661.7 1.088E+04 1.148E+08 9.432E+02 0.7 19 4.0 HPGe
Y-88 898.0 1.066E+02 4.178E+08 3.442E+03 08 19 3.9 HPGe
Zn-68 1118.6 2.441E+02 1.848E+03 0.1 17 38 IC
Co-60 1173.2 1.928E+03 2.103E+08 1.732E+03 08 19 4.0 HPGe
Co-80 1332.8 1.928E+03 2.104E+08 1.733E+03 07 18 4.0 HPGe
Y-88 1836.1 1.066E+02 4.423E+08 3.644E+03 0.7 19 4.0 HPGe

* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly.

Calibration Methods: 417 LS - 4 pi Liquid Bcinﬂllaﬁon Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -
Tonization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1287, "Guidelines for
Evaluating and Expressing the Uncertainty of NIST Measurement Results.”

(Certificate continued on reverse side)

g Mg VIV

MGS Certificate Rev 4, 23 August 2012 Le-S- OU5- 092  Pegetro?

Corporate Office Laboratory
24937 Avenue Tibbitts  Valencla, California 91355 1380 Seaboard industrial Blvd. Atlanta, Georgis, 30318
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Source Prepared by: .
K|Eardley, Radéethemist

QA Approved: = L-———”_\ Date: 25 APR-(2

].D. McCorvey, Counting Room Manager

MGS Certificate Rev 4, 23 August 2012 Page 2 of 2
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Standard Logbook

Serial ID: 1663 Open/Reference Date: 01-APR-13
Name: Mixed gamma- 2LMB Recelved: 01-APR-13
Type: Source Material Expires: 01-APR-14
Employee: Maggie Stamps Verified: 08-MAY-13

Supplier: Eckert & Zeigler Analytics
Description: 2LMB Calibration Standard 93344

Comments: None

Analyte Concentration Analyte Concentration

Report run on: 09-JUL-13 GEL Laboratories LLC Page:
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1380 Seaboard Industrial 8Blvd.
Atlanta, Georgia 30318
Tel 404:352-8677

Fax 404:352°2837

® Eckert & Ziegler IH7®

AnalyﬁCS www.analyticsinc.com
CERTIFICATE OF CALIBRATION
Standard Radionuclide Source
82292-2718
2.0 Liter Solid in 230G GA-MA Beaker
Customer: GEL Laboratories, LLC
P.O. No.: 984285 RD, Item 1
Reference Date: 01-Apr-2010 12:00PM EST Grams of Master Source: 0.0070318

This standard radionuclide source was prepared using aliquots measured gravimetrically from master
radionuclide solutions. Calibration and purity were checked using a germanium gamma spectrometer
system. At the time of calibration no interfering gamma-ray emitting impurities were detected. The
gamma-ray emission rates for the most intense gamma-ray lines are given. Eckert & Ziegler Analytics
(EZA) maintains traceability to the National Institute of Standards and Technology through a
Measurements Assurance Program as described in USNRC Regulatory Guide 4.18, Revision 1, February,
1979, and compliance with ANSI N42.22-1998, "Traceability of Radioactive Sources to NIST." EZA is
accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this
source was produced in accordance with the HPS accreditation requirements. Customers may report any
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402,
McLean, VA 22101. Density of solid matrix 1.18 g/cc.

Master Uncertainty , %
Gamma-Ray Half-Life, Source* This Source Type Calibration

Nuclide Energy (keV) Days yps/gram Yps Uy W U Method
Pb-210 48.5 8.120E+03 — 1.267E+03 01 2.1 4.1 4nLS
Am-241 89.8 1.880E+08 8.600E+02 0.1 17 3.8 4nLS
Cd-109 88.0 4.626E+02 1.679E+08 1.181E+03 04 23 4.7 HPGe
Co-87 122.1 2.718E+02 9.068E+04 6.374E+02 04 2.0 4.1 HPGe
Ce-139 165.9 1.376E+02 1.271E+08 8.937E+02 03 19 3.8 HPGe
Hg-203 279.2 4.661E+01 2.737E+08 1.928E+03 02 19 38 HPGe
Sn-113 391.7 1.181E+02 1.789E+08 1.288E+03 03 19 3.8 HPGe
Cs-137 661.7 1.098E+04 1.128E+08 7.932E+03 08 19 3.9 HPGe
Y-88 898.0 1.066E+02 4.329E+08 3.044E+03 03 19 38 HPGe
Co-60 1173.2 1.928E+03 2.148E+08 1.810E+03 0.7 19 40 HPGe
Co-60 1332.8 1.928E+03 2.148E+05 1.810E+03 08 19 3.9 HPGe
Y-88 1836.1 1.066E+02 4.883E+08 3.223E+03 04 19 3.9 HPGe

* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly.

Calibration Methods: 411 LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for
Evaluating and Expressing the Uncertainty of NIST Measurement Results."

(Certificate continued on reverse side)

MGS Certificate, Rev 2 09-28-2009
Corporate Office
24937 Avenue Tibbitts Valencia, California 91355

RC-5-0b0-25 Page 1 of 2

Laboratory
1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318
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This standard will expire one year after the reference date.

Source Prepared by: Sl lAancaed A,
M. 1. Taskaeva, Radiochemist

QA Approved: .—_ﬁ/—_lkv\ : Date: 4 (A l [o

J- D. McCorvey, QA Manager Altet*ate

MGS Certificate, Rev 2 08-28-2009 Page 2 of 2
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Standard Logbook

Serial ID: 1478 Oper/Reference Date: 01-APR-10
Name: 2LMB Received: 29-JUN-10
Type: Source Material Expires: 09-JUN-36
Employee: Maggie Stamps Verified: 09-JUN-10

Supplier: Eckert & Ziegler
Description: MIXED GAMMA STANDARD (82292-278)

Comments: None

Analyte Concentration Analyte Concentration

Report run on: 09-JUL-13 GEL Laboratories LLC Page:
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Nuclide Library Editor: ND_SC_LIB:CAL

9-JUL-2013 10:18:33.61

Title: Mixed Gamma + Am-241 & Pb-210

Nuclide
Name

ZN-65
SR-85
Y-88

CD-109
SN-113
I-129

CsS-137
CE-139
HG-203

PB-210
AM-241

Page 189 of 909

Nuclide
Type

FISSION

Half
Life

1925

244.
.84D
.63D

64
106

461
115

74D

.28D

06D

.40D
.09D

.57E+07Y

30.
.64D
.59D

137
46

22

08Y

.20Y
432.

60Y

Key No
Line? Wtmean?

*
(8}
[y
'

* % * *

279.

Energy
(keV)

271.



Certificate Editor: ND_SC_CER:93344 9-JUL-2013 10:18:47.50

Title: 2LMB 93344

Quantity: 1.00 Assay date: 1-APR-2013 12:00:00.0
Nuclide Half Energy
Name Life (keVv) Rate % Err % Abn CAL/INIT
PB-210 22.20Y 46.5 1522 4.10 4.3 Yes
AM-241 432.60Y 59.5 958 3.50 35.9 Yes
CD-109 461.40D 88.0 1334 4.70 3.7 Yes
C0-57 271.74D 122.1 730 4.10 85.6 Yes
CE-139 137.64D 165.9 1030 3.90 80.0 Yes
HG-203 46.59D 279.2 2185 3.80 81.6 Yes
SN-113 115.09D 391.7 1431 3.90 65.0 Yes
CS-137 30.08Y 661.7 943 4.00 85.1 Yes
Y-88 106.63D 898.0 3442 3.90 93.7 Yes
ZN-65 244.06D 1115.6 1848 3.50 50.6 Yes
C0-60 1925.28D 1173.2 1732 4.00 99.8 Yes
C0-60 1925.28D 1332.5 1733 4.00 100.0 Yes
Y-88 106.63D 1836.1 3644 4.00 99.2 Yes
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| 0 Measured — Calculated - .
L s e Ca ST T SR peecessenees froseneeszs .

1800 b
000 bbbk

ST Sy ©< U TS S S _—

— <o A <@=03Mm

500 1000 1500 2060 25'0.0 30'0.0 3,5.00 4000
Channel |

Datasource:

Energy = 2.04le-02 keV + 4.997e-01 *Ch + 6.164e-08 *Ch"2 [CHISQ = 2.424e-02]
FWHM = 6.905e-01 keV + 3.42le-02 *E*1/2 [CHISQ = 3.691e-03]
Lo Tail = 0.000e+00 keV + 0.000e+00 *E [CHISQ = 0.000e+00]

6!“’4“37 CCrll-b(‘coHoﬁ i 7) I l 13
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] SRR WSS SO S—

®0-0e+00 5007 - 1000 - 1500 2000
' : Energy [keV] '
Datasource:

Energy = 2.041e-02 keV + 4.997e-01 *Ch + 6.164e-08 *Ch"2 [CHISQ = 2.424e-02]
FWHM = 6.905e-01 keV + 3.421e-02 *E*1/2 [CHISQ = 3.691e-03]
Lo Tail = 0.000e+00 keV + 0.000e+00 *E [CHISQ = 0.000e+00]

& hape co)iorecNon Ol 20 (3
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Spectrum : DKA100: [CANBERRA.GAMMA]EFF_GAM11_2LMB,CNF; 10
Calib Date: 12-JUL-2013 08:13

Detectdr : GAMMA11l Geometry o 2LMB

Fit type : 6 Deg. Empirical

Percent Efficiency

|

|
1000 2000

Energy (keV)

Page 193 of 909



Energy Calibration Report Page : 3
Sample ID : 93344 Acquisition date : 11-JUL-2013 13:20:29

Energy = 2.0410E-02 + 0.4997*Channel + 6.1642E-08* (Channel**2)

Centroid True Computed
Nbr Channel Energy Energy Difference
1 93.05 46.54 46.52 0.022
2 119.14 59.54 59.55 -0.012
3 176.15 88.03 88.04 -0.012
4 244 .23 122.06 122.06 -0.005
5 331.89 165.86 165.87 -0.010
6 558.65 279.20 279.19 0.011
7 783.76 391.70 391.69 0.007
8 1323.87 661.66 661.65 0.006
9 1796.78 898.04 898.05 -0.013
10 2231.85 1115.60 1115.56 0.039
11 2347.22 1173.23 1173.24 -0.014
12 2665.77 1332.49 1332.52 -0.026
13 3672.68 1836.06 1836.05 0.007

FWHM Calibration Report

FWHM = 0.6905 + 3.4207E-02* (Energy**1/2)
True Computed
Nbr Energy FWHM FWHM Difference
1 46 .54 0.97 0.92 0.046
2 59.54 0.99 0.95 0.034
3 88.03 1.07 1.01 0.063
4 122.06 1.06 1.07 -0.007
5 165.86 1.15 1.13 0.014
6 279.20 1.21 1.26 -0.049
7 391.70 1.30 1.37 -0.072
8 661.66 1.50 1.57 -0.066
9 898.04 1.65 1.72 -0.068
10 1115.60 1.81 1.83 -0.027
11 1173.23 1.85 1.86 -0.012
12 1332.49 1.96 1.94 0.020
13 1836.06 2.28 2.16 0.123
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Efficiency Calibration Report

Sample ID

93344

Acquisition date

Page

4

11-JUL-2013 13:20:29

Eff = exp(a2 + a3*x + ad*x**2 + ab*x**3 4+ af*x**4 + a7*x**5),

al
941.3 -4

a2
.727

Average Deviation =

Energy

Nbr (kev)
1 46.54
2 59.54
3 88.03
4 122.06
5 165.86
6 279.20
7 391.70
8 661.66
9 898.04
10 1115.60
11 1173.23
12 1332.49
13 1836.06

Page 195 of 909

a3 a4 a5 ab a7
0.7563 -6.1993E-02 -6.5819E-02 9.4632E-02 -3.4636E-02
1.75 % Reduced Chi-Square = 0.724
Measured Efficiency Computed Diff/

Efficiency Error Efficiency /Error % Diff
3.73E-03 1.61E-04 3.77E-03 -0.25 -1.07
1.07E-02 3.84E-04 1.05E-02 0.38 1.36
2.34E-02 1.10E-03 2.32E-02 0.17 0.79
2.69E-02 1.11E-03 2.77E-02 -0.76 -3.13
2.66E-02 1.04E-03 2.65E-02 0.08 0.31
2.07E-02 7.96E-04 2.02E-02 0.59 2.26
1.62E-02 6.38E-04 1.63E-02 -0.08 -0.32
1.14E-02 4.59E-04 1.15E-02 -0.17 -0.69
8.80E-03 3.45E-04 9.18E-03 -1.09 -4.28
8.22E-03 2.90E-04 7.78E-03 1.54 5.42
7.35E-03 2.96E-04 7.48E-03 -0.43 -1.74
6.72E-03 2.70E-04 6.79E-03 -0.25 -1.00
5.41E-03 2.17E-04 5.43E-03 -0.09 -0.38

x=1n(al/energy)



VMS Gamma Spectroscopy Report generated 12-JUL-2013 09:58:07

Configuration : DKALOQO: [CANBERRA.GAMMA.SCUSR.ARCHIVE]CAL_GAM11_2IL.MB_250476.CNF;1

- Sample Information ----

Sample Title : 2LMB 93344

Sample ID : 93344 Sample Quantity : 1.00000E+00 SAMPLE
Sample Type : CAL Sample Geometry

Sample Number : 250434 Spctrm Collector : gamma spec user
Sample Collector : Sample Analyst : gamma spec user

-——— Sample Deposition Information --—-—-
Dep. Correction? : No Dep. Duration
Deposition Start : Deposition End : 1-APR-2013 12:00:00.

-—-—— Sample Decay/Count Information ---—-

Sample Date : 1-APR-2013 12:00:00. Acquisition date : 11-JUL-2013 13:20:29
Decay time : 101 01:20:29.64 % dead time : 2.1%
Elapsed live time: 0 02:00:00.00 Elapsed real time: 0 02:02:31.50

—-—-—- Detector Parameters ---—-
Energy cal. time : 10-JUL-2013 14:23:44 Energy cal. oper.: gamma spec user
Detector name : GAMMAll Counting geometry: 2LMB
Effic. cal. time : 12-JUL-2013 08:13:46 Effic. cal. oper.: gamma spec user

--—— Processing Parameters —----

Start channel 0 1 End channel : 4096
Sensitivity : 3.00000 Gaussian Sens. : 10.00000
Critical level? : No Propagate Errors?: No
Efficiency Type : EMPIRICA Library-based eff: No
Energy tolerance : 2.00000 Half life ratio : 8.00000
Abundance limit : 75.00000 WTM error limit : 3.00000
MDA Width (FWHM) : 3.00000 MDA Confid Level : 5.00000 %
Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %$Err Fit
1 0 33.21 6718 37052 1.89 66.42 65 6 9.33E-01 4.6
2 0 46.43 41776 77224 0.84 92.87 88 10 5.80E+00 1.3
3 0 59.47 76671 77686 0.85 118.98 114 10 1.06E+01 0.8
4 6 66.94 3204 47256 1.72 133.92 131 19 4.45E-01 11.0 3.89E+00
5 6 68.75 3410 79767 1.72 137.55 131 19 4.74E-01 15.8
6 6 70.86 5498 81503 1.58 141.75 131 19 7.64E-01 9.9
7 6 72.86 5300 49763 0.99 145.76 131 19 7.36E-01 6.8
8 8 82.11 4177 76335 2.14 164.28 160 23 5.80E-01 11.6 1.71E+02
9 8 85.62 12664 102098 2.15 171.30 160 23 1.76E+00 6.2
10 8 88.00 193194 42973 1.01 176.06 160 23 2.68E+01 0.3
11 0 122.03 111568 68992 0.96 244.17 238 12 1.55E+01 0.6
12 0 136.45 14190 45753 0.95 273.02 269 9 1.97E+00 2.8
13 0 165.84 120552 50978 1.01 331.83 326 12 1.67E+01 0.5
14 0 255.14 4394 24147 1.12 510.53 507 9 6.10E-01 6.6
15 0 279.17 73545 31975 1.15 558.62 552 14 1.02E+01 0.6
16 0 358.57 219 12269 1.54 717.48 714 8 3.04E-02 88.0
17 0 391.68 92201 20207 1.20 783.72 777 14 1.28E+01 0.5
18 0 510.96 9742 18327 2.60 1022.38 1014 17 1.35E+00 3.3
19 0 661.66 77604 17377 1.42 1323.87 1316 16 1.08E+01 0.5
20 O 670.82 201 6976 1.63 1342.20 1338 7 2.79E-02 69.4
21 0 707.25 186 6151 1.52 1415.09 1413 7 2.58E-02 70.4
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Peak Search Report

Sample ID 93344
Pk It Energy
22 0 814.08
23 0 835.79
24 0 898.06
25 0 1014.90
26 0 1115.58
27 0 1173.26
28 0 1247.34
29 5 1325.22
30 5 1332.55
31 0 1485.78
32 0 1547.78
33 0 1769.57
34 0 1778.06
35 0 1836.10
36 0 1964.25
37 0 1978.40
38 0 2009.91
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(continued)

Area

1197
296
114209
151
83151
89347
56
2419
81423
45

86

82

17
74161
65

20

51

Bkgnd

7244
7147
17083
3253
8384
5997
1296
3538
1952
2050
2216
835
454
1206
397
278
253

Acquisition date

FWHM Channel

.17
.11
.57
.35
.68
.74
.37
.12
.89
.60
.21
.03
.03
.09
.40
.15
.06

WWNNRPRURFRORWRRERRRRR

1628
1672
1796
2030
2231
2347
2495

2651.
.83

2665

2972.
3096.
.76

3539

3556.
.77
.98

3672
3928

3957.
4020.

.80
.24
.79
.50
.88
.25
.41

18

27
26

73

28
27

Left

1625
1669
1788
2027
2223
2337
2493
2640
2640
2970
3094
3531
3554
3662
3923
3950
4015

Pw

18

18
19

38
38
10

17

22
18
12
12

NNORNREFREFORWIRERENDRD R

Cts/Sec

.66E-01
.10E-02

.10E~-02

13.
51.
.59E+01 O.
60.
.15E+01 O.
.24E+01 O.
.84E-03106.
.36E-01 6.
.13E+01 O.
.30E-03187.
.19E-02 99.
.14E-02 81.
.37E-03223.
.03E+01 O.
.06E-03 72.
.74E-03171.
.05E-03 64.

Page : 2
11-JUL-2013 13:20:29

$Err

R WD WRUIOBRNDID R WBLWORE

Fit

8.71E+00



VAX/VMS Nuclide Identification Report Generated 12-JUL-2013 09:15:18.12

Khkkhkhkkkhkhkhkhkhkhkhkhddhkdkhkhkhkhkhkhkdkdkdkhkhkhhkdkdkkddkkkkkkhkkhkhkhkhkhkhkhkkhkkkhkkkdhhhkhkhkdkdkdhdhkhhdkdddkkkksk

GEL Laboratories LLC
2040 Savage Road

*

*

*

Charleston,

SC 29407

*

*

*

Khhkhkhkhkhkhkhkhkhkhkhkkkkhkhhhkhkdkdkkhkhhkhkrrdkkdkkkhhhk kA AR A Ak kkkkhdkkhhhkhkhkhkkkkhkhk Ak kkkkhhkhkkkhkrhh*k

DKA100: [CANBERRA.GAMMA .ARCHIVE.GAMMA]VER_GAM11_2LMB.CNF;2
DKA100: [CANBERRA.GAMMA .ARCHIVE.GAMMA ] BKG_GAM11.CNF; 344
Background date

Configuration
Background fi

Sample date
Sample ID
Detector name

Elapsed live time:
Energy tolerance

le

Abundance limit

Batch ID
Matrix Spike

ID

1-APR-2010 12:00:00.
: VER_GAM11_2LMB

GAM11

0 01:00:
1.50000
75.00000

00.00
kev

Acquisition date

Sample quantity
Detector geometry:
Elapsed real time:
Analyst Initials
Sensitivity
Detector SN#

LCS ID

7-JUL-2013 14:53:28.
12-JUL-2013 08:14:39
1.00000E+00 SAMPLE

2LMB

0 01:00:18.49 O

3.00000

.5%

.
hhkdkdkkhkhkhkkdhdhdddkdkdkhkhkhkhkhkdhkhkkkkkkkhkhhhhhhhhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkkhkkhkhkhkhkdhdhdhththththkkokkkokksk

Pk It Ener
1 8 41.
2 8 44 .
3 8 46.
4 0 49.
5 9 58
6 9 59
7 0 87.
8 2 120.
9 2 122.

10 O 136.

11 0 165.

12 0 391

13 0 418

14 0 453.

15 0 511

16 0 543

17 0 547.

18 0 661.

19 0 831

20 O 978

21 0 1002

22 0 1109.

23 0 1125

24 0 1173

25 0 1217.

26 0 1332

27 0 1378.

28 0 1384.

29 0 1435.

30 0 14e61l.

31 0 1608

32 0 1644.

33 0 1836.

34 0 1916.
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gy

03
27
46*
81

.47
.53

98
44
03
35
61

.11
.24

15

.16*
.51

98
62*

.74
.86
.38*

60

.47
.23

81

.50

T7*
34
03
62*

.82

80
36
09

BACKGROUND CORRECTED SAMPLE PEAK REPORT

Area

1512
2631
17617
148
1806
32280
16491
76
3060
255
292
102
104
40
106
108
59
30296
50
264
47

64

77
25816
33
23799
19

16

36

6

17

11

34

10

13909
16606
8268
6298
9625
5729
6917
531
3101
2901
2375
1670
1767
1712
1894
824
835
1707
860
1380
986
1175
456
901
200
286
51
41
39
34
23
20
28
40

uUrRrPNMOPPONMNRPRERPPRPWUNMNORPRORPNMNEFEFPPRPRPOOOORPORLPRERLR

.94
.96
.05
.75
.59
.82
.81
.87
.92
.23
.47
.67
.64
.14
.54
.57
.96
.40
.84
.99
.74
.73
.10
.72
.68
.78
.35
.96
.27
.52
.89
.28
.35
.61

82.

88.

92.

99.
116.
119.
176.
240.
244,
.82
.36
782.
836.
906.
.78
.51
1096.
.81
.12
.43
.46
.92
.67
.20
.35
.74
.27
2769.
.77
.96
.32
.26
.29
.71

272
331

1022
1087

1323
1664
1958
2005
2219
2251
2347
2436
2665
2758

2870
2923
3218
3290
3673
3832

Bkgnd FWHM Channel

08
55
93
63
98
09
02
98
16

59
87
72

46

41

Left

77
77
77
98
114
114
171
240
240
271
329
781
833
905
1017
1085
1095
1316
1659
1952
2003
2213
2249
2338
2430
2656
2752
2764
2865
2919
3211
3284
3669
3816

Pw Cts/Sec

20
20
20

4
12
12
10

Vel

[

= =

[
NN W R 0] NN WD O

=
O

e s
COONIBROOVW
NOWRERROBUNONINRER IR ORWNDENDNDOGW-=WN D™ WO BB~

.20E-01
.31E-01
.89E+00 1.
.10E-02
.02E-01
.97E+00 0.
.58E+00 1.
.10E-02
.50E-01 3.
.09E-02
.11E-02
.82E-02
.89E-02
.10E-02180.
.96E-02 82.
.01E-02 44.
.65E-02 81.
.42E+00 O
.40E-02102.
.34E-02 30.
.32E-02120.
.77E-02108.
.15E-02
.17E+00 O.
.21E-03
.61E+00 O.
.32E-03
.53E-03
.90E-03
.58E-03183.
.61E-03 63.
.10E-03 83.
.33E-03 34.
.81E-03150.

14.
11.

76.
12.

34.

33.
27.
70.
73.

47.
79.

74.
78.

9
2
1
2
0
7
2
2
4
9
1
3
7
9
9
8
9
7
0
5
0
4
4
7
1
7
5
4
40.6
3
8
7
0
9

$Err

Fit

6.28E+01

2.43E+00

9.95E-01



Peak Search Report (continued) Page : 2

Sample ID : VER_GAM11_2LMB Acquisition date : 12-JUL-2013 08:14:39
Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec $Err Fit
Flag: "*" = Peak area was modified by background subtraction
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VAX/VMS Nuclide Identification Report Generated 12-JUL-2013 09:15:18.53

Nuclide Line Activity Report

Nuclide Type:
Uncorrected Decay Corr 2-Sigma

Nuclide Energy Area $Abn $Eff pCi/SAMPLE pCi/SAMPLE $Error
C0O-57 122.06 3060 85.60* 2.772E+00 9.682E+02 2.056E+04 6.81

136.47 255 10.68 2.773E+00 6.475E+02 1.375E+04 67.82
C0O-60 1173.23 25816 99.85 7.482E-01 2.594E+04 3.993E+04 1.36

1332.49 23799 99.98* 6.788E-01 2.633E+04 4.052E+04 1.34
CD-109 88.03 16491 3.70* 2.321E+00 1.441E+05 8.716E+05 2.45
CSsS-137 661.66 30296 85.10* 1.146E+00 2.333E+04 2.516E+04 1.30
CE-139 165.86 292 80.00* 2.649E+00 1.034E+02 4 .308E+04 54.13
PB-210 46 .54 17617 4.25* 3.736E-01 8.329E+05 9.227E+05 2.21
AM-241 59.54 32280 35.90* 1.053E+00 6.412E+04 6.445E+04 1.35
Flag: "*" = Keyline
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QA filename : DKA100: [CANBERRA.GAMMA.SCUSR.QA]LBC_GAM11.QAF;1

Sample ID : Bkg Sample quantity : 1.00 ea
Sample date :  7-JUL-2013 14:53:28 Acquisition date : 7-JUL-2013 14:53:28
Elapsed live time: 0 16:40:00.00 Elapsed real time: 0 16:40:04.15

Out-of-range Test: N-SIGMA

Parameter Description Value Deviation Flag
[Mean+/-Stdev]
*Spectrum Background Rate 1.5220E+00 -1.54

[1.55675+/-0.02257]

Flags: "*" means the out-of-range test is parameter-dependent

Approved by: :( ~Fl Approval Date: EZ / /Z/ (iB
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Page : 1
Sample ID : Bkg Acquisition date : 7-JUL-2013 14:53:28
VMS Gamma Spectroscopy Report generated 8-JUL-2013 07:33:29
Configuration : DKAlOO:[CANBERRA.GAMMA.SCUSR.ARCHIVE]BKG_BKG_GAMll__249981.CNF;l

———- Sample Information ----

Sample Title : Weekly Background

Sample ID : Bkg Sample Quantity : 1.00000E+00 ea
Sample Type : bkg Sample Geometry

Sample Number ;s 249981 Spctrm Collector : gamma sSpec user
Sample Collector : Sample Analyst : gamma spec user

—-——- Sample Deposition Information ----
Dep. Correction? : No Dep. Duration
Deposition Start : Deposition End : 7-JUL-2013 14:53:28.

———- Sample Decay/Count Information ----

Sample Date : 7-JUL-2013 14:53:28. Acquisition date : 7-JUL-2013 14:53:28.
Decay time : 0 00:00:00.00 % dead time : 0.0%
Elapsed live time: 0 16:40:00.00 Elapsed real time: 0 16:40:04.15

--——- Detector Parameters ----
Energy cal. time : Energy cal. oper.:
Detector name : GAMMAll Counting geometry:
Effic. cal. time : 16-JUL-2012 12:07:04 Effic. cal. oper.: gamma spec user

—-——— Processing Parameters —----

Start channel 01 End channel : 4096

Sensitivity : 3.00000 Gaussian Sens. : 10.00000

Critical level? : No Propagate Errors?: No

Efficiency Type : SPLINE Library-based eff: No

Energy tolerance : 2.00000 Half life ratio : 8.00000

Abundance limit : 75.00000 WIM error limit : 3.00000

MDA Width (FWHM) : 3.00000 MDA Confid Level : 5.00000 %
Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit
1 0 46.05 218 795 0.69 92.10 88 9 3.63E-03 24.4
2 0 63.28 395 622 1.03 126.55 123 7 6.59E-03 11.6
3 0 66.38 77 534 1.01 132.75 131 6 1.28E-03 49.2
4 0 69.91 101 711 1.64 139.82 137 8 1.68E-03 46.9
5 0 77.45 110 660 1.28 154.90 152 7 1.84E-03 39.9
6 0 84.11 135 652 0.78 168.22 165 7 2.26E-03 32.4
7 0 92.74 974 936 1.04 185.49 181 10 1.62E-02 6.7
8 0 98.48 97 803 1.67 196.96 193 10 1.61E-03 56.1
9 0 104.83 100 608 1.85 209.65 207 8 1.67E-03 43.8
10 0 112.48 109 689 1.29 224.96 222 8 1.82E-03 42.5
11 0 143.40 133 720 0.92 286.81 284 9 2.22E-03 37.2
12 0 162.87 62 756 0.80 325.74 323 9 1.03E-03 81.0
13 0 185.80 613 734 1.12 371.61 366 10 1.02E-02 9.2
14 0 198.27 155 788 1.23 396.54 392 11 2.58E-03 36.0
15 0 238.75 182 427 0.87 477.49 474 6 3.04E-03 19.4
16 0 294.42 26 506 1.28 588.85 585 10 4.28E-04166.2
17 0 338.73 100 392 2.00 677.45 673 9 1.67E-03 37.1
18 0 352.05 120 299 1.95 704.09 700 9 2.00E-03 27.5
19 0 439.08 43 348 4.00 878.15 872 13 7.22E-04 90.3
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31
32
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471.
511.
570.
.07
609.
662.

584

670

752

803

935

997

1064

1138

1239
1377

1622
1638
1765
1813
1816

2022

76
24
25

61
17

.15
.29
.36
870.
911.
.39
946.
.98
1001.
.30
1120.
.18
1156.
1178.
.37
.30
1l461.
1481.

52
69

61

09

61

68

67

61
28

.18
.28
.23
.57
.58
1842.

68

.94

37
1210
49
76
113
129
53
16
97
17
72
29
64
27
68
45
42
11
28
45
18
25
58
28
10
67
65
44

14
23

358
471
161
289
270
206
138
171
117
148
137
58
93
28
73
53
70
102
82
78
70
36
57
46
42
83
48
27

17
25

[

URPPRPWRPRNMNWBRRPNMNBBWRRNRPPRPRPPNWRERERR

.37
.61
.41
.58
.39
.18
.72
.76
.00
.37
.41
.96
.33
.42
.34
.59
.80
.74
.37
.49
.92
.15
.36
.77
.60
.15
.55
.33
.59
.02
.20

943
1022
1140

1219

1823
1870
1893

2002

2313
2357
2478

2923

3276

3627
3633

.53
.48
.51
1168.
.23
1324.
1340.
1504.
1606.
1741.
.38
.78
.21
1995.
.19
2128.
2241.
2276.
.36
.35
.74
2754.
.22
2962.
3244.
.56
3530.
.14
.15
3685.
4045.

15

33
29
59
71
04

97
60

21
36

60

56
35

46

36
89

936
1016
1137
1160
1215
1318
1337
1497
1600
1737
1817
1868
1886
1994
1994
2124
2236
2264
2304
2349
2470
2749
2918
2956
3238
3257
3524
3618
3618
3679
4038

13
14

12
10
12

12
13
11
13

15
14
14
10
12
14
14
15
13
10

14

33
16
18
18
10
15

WNRNPEPRPRRPRPAMOAMWIRR ISR, AP ARPNRNDNONERERE OO

.16E-04106.
.02E-02
.24E-04
.26E-03
.88E-03
.15E-03
.80E-04
.70E-04163.
.62E-03
.86E-04139.
.19E-03
.83E-04
.07E-03
.44E-04
.13E-03
.43E-04
.03E-04
.86E-04194.
.73E-04
.49E-04
.03E-04
.13E-04
.59E-04
.63E-04
.66E-04124.
.12E-03
.08E-03
.31E-04
.53E-04
.33E-04
.77E-04

4.
46.
46.
28.
23.
42.

25.

35.
48.
35.
35.
28.
34.
42.

70.
45.
98.
50.
27.
55.

42.
26.
31.
61.
61.
56.

COWUPWOMUOWNGAOAUWVLN VOUBWRERPOGANUREOGARWLWNUOOOO®

2.49E+00

1.66E+00



Master Verification Spreadsheet (solid standard)

Gamma Spectroscopy Calibration Verification

Instrument: GAMMA 11 Calibration Date: 7/11/2013

Geometry: 2LMB Manufacturer Standard |d: 82292-278
GEL Standard Id: 1478

Nuclide Energy | Abundance Emission Rats Calibrated Measured DIFFERENCE

(decimal) {dps) Activity (pCi) Activity (pCi) (%)
Am-241 59.5 0.359 860 6.4744E+04 6.445E+04 -0.45
Cs-137 661.7 0.851 793.2 2.5191E+04 2.516E+04 -0.12
Co-60 1173.2 0.9985 1510 4.0872E+04 3.993E+04 -2.31
Co-60 1332.5 0.9998 1510 4.0819E+04 4.052E+04 -0.73

Prepared By: Q ¥ e~ Date: 7] 11 !
Reviewed By: M::ﬂly\ur) I Date: /[j It / 17

[}

Validated by MJSH on 3/10/11

Verification results are considered acceptable if all differences are less than +/- 10%.
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GEL Laboratories, LLC

2040 Savage Road, Charleston, SC 20414
(843)556-8171

Gamma Spectrometer Front End Electronics Setup

Detector: (}gmm:» A

Date Performed: //¢ [/

Performed By: _J g

High Voltage Power Supply

ModelNo. /C. 950
High Voltage 2‘5.9 Ly

ADC

Model No.  AMDS79
Gain ﬂ K

AIM Module

Model No. _AD 35¢
Address JAF :Z: \

Spectroscopy Amplifier

ModelNo. _ 2-oc
Course Gain SO
Fine Gain__ .7 89
Time Constant _ G tor
Input polarity pcsy4ive
BSLRrate _ nee
BSLR mode N

Threshold NA




Continuing Calibration
Data
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Review of Gamma Spectrometer QA results (Daily calibration & background checks)
24~DEC~2013 13:38:09.37

Run Date Detector Parameter Flag

24-DEC-2013 GAMO1 Cal Check NLACTVTY-59 Action
21-DEC-2013 GAMO1l Bkg Check may not have run since 24-DEC-2013 *
24-DEC-2013 GAMO2 Bkg Check BACKRATE Investigate ok
23-DEC-2013 GAMO3 Cal Check may not have run since 24-DEC-2013 j&‘
21-DEC-2013 GAMO3 Bkg Check may not have run since 24-DEC-2013
24-DEC-2013 GAMO4 All Parameters Passed

24-DEC-2013 GAMOS All Parameters Passed

24-DEC-2013 GAMO6 All Parameters Passed

24-DEC-2013 GAMOQ7 Cal Check PSFWHM-59 Investigate 9K
24-DEC-2013 GAMOS8 A1l Parameters Passed

24-DEC-2013 GAMO9 All Parameters Passed

24-DEC-2013 GAM10 All Parameters Passed

24-DEC-2013 GAM11 Cal Check PSFWHM-662 Investigate K
24-DEC-2013 GAM12 All Parameters Passed

24-DEC-2013 GAM13 All Parameters Passed

24-DEC-2013 GAM14 All Parameters Passed

24~-DEC-2013 GAM15 Cal Check PSFWHM-59 Investigate or
23-DEC-2013 GAM16 Cal Check may not have run since 24-DEC-2013 7*
21-DEC-2013 GAM16 Bkg Check may not have run since 24-DEC-2013
23-DEC-2013 GAM17 Cal Check may not have run since 24-DEC-2013 %
21-DEC-2013 GAM17 Bkg Check may not have run since 24-DEC-2013
23~DEC-2013 GAM138 Cal Check may not have run since 24-DEC-2013
21-DEC-2013 GAM13 Bkg Check may not have run since 24-DEC-2013 ¢
24-DEC-2013  GAMI19 ' Bkg Check  BACKRATE Action i
24-DEC-2013 GAM20 All Parameters Passed

24-DEC-2013 GAM21 Cal Check PSFWHM-59 Investigate O K
24~DEC-2013 GAM22 All Parameters Passed

24-DEC-2013  GAM23 Cal Check  PSFWHM-662 Investigate CIC
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24--DEC-~2013 GAMZ24 All Parameters Passed

24-DEC-2013 GAMZ25 All Parameters Passed
24-DEC-2013 GAM26 All Parameters Passed
24-DEC~-2013 GAMZ27 All Parameters Passed
24-DEC-2013 GAM28 All Parameters Passed
24-DEC-2013 GAM29 All Parameters Passed
24-DEC-2013 GAM30 211 Parameters Passed
24-DEC-2013 GAM31 211 Parameters Passed
24-DEC-2013 GAM32 All Parameters Passed
24~-DEC-2013 GAM33 All Parameters Passed
24-DEC-2013 GAMIG Bkg Check BACKRATE Investigate O
20-DEC-2013 GAMA40 Cal Check may not have run since 24wDEC~2011j7
24~DEC~2013 GAM40 Bkg Check BACKRATE Action
24-DEC-2013 WELL All Parameters Passed
24-DEC-2013 XRAY1 211 Parameters Passed
24-DEC~2013 XRAY2 All Parameters Passed
24-DEC-2013 XRAY3 211 Parameters Passed
24-DEC-2013 XRAYS Cal Check PSFWHM-59 Action
24-DEC~2013 XRAYS Cal Check PSFWHM-109 Action
24-DEC-2013  XRAYS Cal Check  PSFWHM-210 action "I
24-DEC-2013 XRAYS Cal Check NLACTVTY-59 Action
24-DEC-2013 XRAYS Cal Check NLACTVTY-210 Action
24-DEC~2013 XRAYG Cal Check NLACTVTY-109 Investigate Ol

APPROVAL DATE: jzlzu|in APPROVAL TIME: | 0o

APPROVED BY: W PROCEDURE # GL-RAD-I~001

Moo

Report completed at 24-DEC-2013 13:41:30.60
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Review of Gamma Spectrometer QA results (Daily calibration & background checks)
26-DEC-2013 16:30:03.90

Run Date Detector Parameter Flag

26-DEC~2013 GAMO1 Cal Check NLACTVTY-5% Action™x~
26-DEC-2013 GAMO02Z2 All Parameters Passed

23-DEC-2013 GAMO3 Cal Check may not have run since 26wDEC~2013ﬁﬁ,
21-DEC-2013 GAMO03 Bkg Check may not have run since 26-DEC-2013
26-DEC-2013 GAMO04 All Parameters Passed

26-~DEC-2013 GAMOS Cal Check PSFWHM-1332 Investigate oK
26-DEC-2013 GAMO6 Cal Check NLACTVTY-5% Investigate e
26-DEC-2013 GAMOS Cal Check PSFWHM~59 Investigate <
26-DEC-2013 GAMO7 All Parameters Passed

26~DEC-2013 GAMOS8 All Parameters Passed

26-DEC-2013 GAMO9 Cal Check PSFWHM-1332 Investigate oy
26-DEC~2013 GAM10 Cal Check NLACTVTY-1332 Investigate ©¥
26-DEC-2013 GAM11 Cal Check NLACTVTY-662 Investigate &Ow
26-DEC-2013 GAM12 All Parameters Passed

26-DEC~2013 GAM13 All Parameters Passed

26-DEC~2013 GAM14 Cal Check PSFWHM-1332 Investigate ~ oK
26-DEC-2013 GAM14 Cal Check NLACTVTY-59 Investigate
26~DEC~2013 GAM15 All Parameters Passed

23-DEC-2013 GAM16 Cal Check may not have run since 26-DEC-2013
21-DEC-2013 GAM16 Bkg Check may not have run since 26—DEC~2013:k?
23-DEC-2013 GAM17 Cal Check may not have run since 26_DEC_2013?&’
21-DEC-2013 GAM17 Bkg Check may not have run since 26-DEC-2013
26-DEC-2013 GAM18 Cal Check PSFWHM~1332 Investigate oy,
24-DEC-2013 GAM19 Cal Check may not have run since 26-DEC-201
21-DEC~2013 GAML9 Bkg Check may not have run since 26-DEC-2013
26-DEC-2013 GAM20 All Parameters Passed

26-DEC-2013 GAM21 All Parameters Passed

26-DEC-2013 GaM22 All Parameters Passed
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26~DEC~-2013 GAMZ23 Cal Check PSFWHM-58 Investigate ok

26-DEC-2013 GAM24 Cal Check PSFWHM-59 Investigate-\@\¢}
26-DEC~2013 GAM24 cal Check PSFWHM-662 Investigate 7
26-DEC-2013 GAM25 All Parameters Passed
26-DEC-2013 GAMZ26 All Parameters Passed
26-DEC~2013 GAMZ7 All Parameters Passed
26-DEC-2013 GAM28 All Parameters Passed
26-DEC-2013 GAM29 All Parameters Passed
26—~DEC-2013 GAM30 Al]l Parameters Passed
26~DEC-2013 GAM3 1 Cal Check PSFWHM-59 Investigate ¢ ¥.
26-DEC-2013 GAM32 All Parameters Passed
26~DEC-2013 GAM33 All Parameters Passed
26-DEC-+2013 GAM36 Cal Check PSENERGY-59 missing
26-DEC-2013 GAM36 Cal Check PSENERGY-662 missing
26-DEC-2013 GaM36 Cal Check PSENERGY-1332 missing
26-DEC-2013 GAM36 Cal Check PSFWHM-59 missing
26~DEC~2013 GAM36 Cal Check PSFWHM-662 missing 7%'
26-DEC-2013 GAM3 6 Cal Check PSFWHM-1332 missing
26-DEC-2013 GAM3 6 Cal Check NLACTVTY-59 missing
26-DEC-2013 GAM36 Cal Check NLACTVTY~662 missing
26-DEC-2013 GAM36 Cal Check NLACTVTY-1332 missing
20-DEC-2013 GAM40 Cal Check may not have run since 26-DEC-2013
26-DEC-2013 GAM40 Bkg Check BACKRATE Action iﬁr
26-DEC-2013 WELL All Parameters Passed
26~DEC~2013 XRAY1 All Parameters Passed
NeoT Use
24-DEC-2013 XRAYZ2 Cal Check may not have run since 26-DEC-2013 %%‘.AT?H\\‘
PALE A
26~DEC-2013 XRAY3 All Parameters Passed
24-DEC-2013 XRAYS Cal Check may not have run since 26-DEC-2013 )
26-DEC-2013 XRAYS Bkg Check BACKRATE Action
26-DEC-2013 XRAY6 Cal Check PSFWHM-5% Investigate oy
26—-DEC-2013 XRAY6 Cal Check NLACTVTY-109 Investigate
APPROVAL DATE: 12)2k)i% APPROVAL TIME: |7.15
APPROVED BY: *‘VV\_#J PROCEDURE # GL-RAD-I-001
: A=

Report completed at 26-DEC-2013 16:33:52_.94

Page 210 of 909



Runlogs

Page 211 of 909



Instrument Run Log

Instrument Type: GAMMA SPECTROMETER Batch ID: 1355780

Sample Sample Analyst Instrument Run Date Status Geometry Calibration Date
ID Type

339804001 SAMPLE MJH1 GAMO0S8 DEC-24-13 14:13:35 DONE 2LMB 09-JUL-13 00:00

1203009338 MB MJH1 GAMO09 DEC-24-13 14:14:04 DONE 2LMB 06-JUN-13 00:00

1203009340 LCS MJH1 GAM11 DEC-24-13 14:14:29 DONE 2LMB 12-JUL-13 00:00

1203009339 DUP MJH1 GAMO7 DEC-26-13 10:34:41 DONE 2LMB 26-JUL-13 00:00
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Gas Flow Raw Data
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Effective 3/25/2010 Radiochemistry Baich Checklist
02-Jan-2014

Revision 1 Effective March 2010

Batchi# [gggqgg Product; [’mg

Date: 1”]]"‘ '

GL-CHL-RAD-013 Rev 1
Page 1 of 1

Criteria’

Yes No

Comments

ISamnEe Solids are less than or equal to 100 mo for GAB.

. }samples . have been blank corrected (if required).

Blank correction reported inciuded {if required).

e

Ef activity less than 10x MDA/ MDC, error s less

than or equal to 150% of sample activity.

If greater than 10* MDA/ MDC, error is 4D% or less.
If below DA/ MBC, error js okay.

Instrument source check is within HEmits.

Instrument blg check is within limits.

Method RDL/ LLD has been met.

S o’ nﬁwahbf’

If duplicate activities are:

{Less than 5* MDA/ MDC, then RPD is 100% or less,
If greater 5 MDA/ MDC, then RPD 20% or less,

If below the MDA/ MDC, the RPD is 0%,

NN N

Gte co porTL

Or meets the client's required RER acceptance criteria.

Tracer yield is 15-125% . Carrier yield 25-125%.
{ Or meets the client's contract acceptance criteria).

Method blank is less than the RDL/ LLD.
I(]_f_ rad samoples. < 5% of lowest activity)

Sample was run within hold time,

Sample was correctly preserved if required.

Smears Taken for Radicactive batches.

Method Spike and LCS are within 75-125%
he cli

No blank spaces on data forms.
All line outs initialed and dated.
t,

Aux data Is correct.

Client Special requirements page has heen checked.

Raw Data and/ or spectrum are included and properiy statused.

MS, LCS, and Dupiicate RPD/RER values uplpaded to LIMS and
alues verified

NN TSN IN TR NN

.

Batch Data Exception Reports (DER) completed, if applicable,

Batch Data Exception Reports {DER) second reviewed.
Disposition verified to be completed.

Aliquot Correction completed if reguired.

Review samplie historical results if available
(If REMP, results above MDC have been verltied
by historical results, recount or re-analysis.)

/

o
Primary Review Performed By J%’//;"‘ T

=/

1A

Secondary Review Performed By:

i/

Seewl Prge/ er/ nss
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Gas Flow Proportional Counter Calibration Package

Method: (Jr‘GSS MFL”!G!. B&kq

Instrument (circle one): ( LB4100 } / Protean

Included/
Part 1: Efficiency determination Acceptable Comments
1 Efficiency spreadsheet (eff pts, graphs, trendline equation; v
2 Applicable portion of G6FPC_Machines. XL.S e
3 Raw Data for Calibration standards Va
4 Verification Spreadsheet and Raw Data (recoveries 75%-125%) s
5 Plateau graph and raw data s
6 Standardization of Carrier (if applicable) NA
Part 2. Documentation for Calibration Source
1 Vendor Certificate 4
2 Standard Traceobility Log (from LIMS) e
3 Current Verification of Source S/
4 Source preparation sheet o
Part 3. Documentation for Verification Source
1 Vendor Certificate .
2 Standard Traceability Log (from LIMS) s
3 Current Verification of Source P
4 Source preparotion sheet s
Part 4. Enter into LIMS
1 Alpha LIMS instrument calibration updated LV | i

Primary Review of Package //% %1/7/%[
o Effective Date:
Secondary Review of Package (\ﬁ miﬂ(pﬂ\ﬁgk//»f ﬁv\ 1o | i | [

EXP Decre - 9|30 14

GEL Laboratories
2040 Savage Road, Charleston, SC 29407
(843)556-8171 Rev 7 55 8/3/09
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Alpha Calibration - LB4100 - Aug 2013

LB4100_Aipha_Aug13_Eft.xis

isotope Th-230 .
@ Standard 1D number 1108-A Source Welght
g Half Life (days) 27532545 Measured
2 Std. Act. {dpm/mL) 22077.2901 Source weight (mg)
g Reference Date 6/14/2007 1 1.0
g Volume of spike (mL) 2.0 2 13.3
Std. Nominal (dpm} 44152.08 3 24.0
Decay Date 8/10/2013 4 49.8
5 46.9
6 73.4
7 B4.9
The following detectors were not calibrated: 8 109.4
A4
*Background s cansidersd neglivle.
**Decay corrected to mid-point of count
Raw Count Data Th-230 Caiculated
Detector Source iD Count Time Alpha ]| Raw Alpha Decay Corrected  Efficiency : Efficiency
(#) {#) Start Time (min) {counts) {epm) Th-230 (cpm)*  Nominal (dpm)** (cpm/dpm) i (cpm/dpm)
Al 1 81020313 15:00 5 39451 7890.2 7890.20 44152.08 0.1787 0.1744
Al 2 8/10/2013 15:23 5 27443 5488.6 5488.60 44152.08 0.1243 0.1374
Al 3 B/10/2013 15:16 5 27719 5543.8 5543,80 44152.08 0.1256 0.1149
Al 4 8/10/2013 15:09 5 20173 4034.6 4034.60 44152.08 0.0914 0.0868
Al 5 BA0/2013 1532 5 18268 3653.6 3653.60 44152.08 0.0828 0.0886
Al 6 8/10/2013 16:01 5 17081 3416.2 3416.20 44152,08 0.0774 0.0770
Al 7 B/10/2013 15:54 5 15618 3123.6 3123.60 44152.08 0.0707 0.0721
Al 8 8/10/2013 15:46 5 10917 2183.4 2183.40 44152.08 0.0495 0.0490
A2 1 8/10/2013 15:09 5 45155 9031 9031.00 44152.08 0.2045 0.2002
A2 2 B/10/2013 1500 5 31233 6246.6 6246.60 44152.08 0.1415 0.1594
A2 3 8/10/2013 15:23 5 34090 6818 6818.00 44152.08 0.1544 0.1337
AZ 4 B8/10/2013 15:16 5 23491 4698.2 4698.20 44152.08 0.1064 0.0991
A2 5 8/10/2013 15:46 5 18334 3666.8 3666.80 44152.08 0.0830 0.1015
A2 6 B8/10/2013 15:32 5 21324 4264.8 4264.80 44152,08 0.0966 0.0865
A2 7 8/10/2013 16:01 5 16522 3304.4 3304.40 44152.08 0.0748 0.0817
A2 8 B/10/2013 15:54 5 14054 2810.8 2810.80 44152.08 0.0637 0.0629
A3 i 8/10/2013 15:16 5 46267 9253.4 9253.40 44152.08 0.2096 0.2022
A3 2 B8/10/2013 15:09 5 30442 6088.4 6088.40 44152,08 0.1379 0.1587
A3 3 B/10/2013 15:00 5 32372 6474.4 6474.40 44152.08 0.1466 0.1316
A3 4 8/10/2013 15:23 5 23637 4727.4 4727.40 44152.08 0.1071 0.0964
A3 5 B/10/2033 15:54 5 19618 3923.6 3923.60 44552.08 0.0889 D.0988
A3 6 8/10/2013 15:46 5 18299 3659.8 3659.80 44152,08 0.0829 0.0842
A3 7 B/10/2013 15:32 5 17059 3411.8 3411.80 44152.08 0.0773 0.0792
A3 B 8/10/2013 16:01 5 12902 2580.4 2580.40 44152.08 0.0584 0.0575
Bi 1 8/10/2013 15:39 5 60804 12160.8 12160.80 44152.08 0.2754 0.2646
B1 2 B/10/2013 16:01 5 38639 77278 7727.80 44152.08 0.1750 0.2032
B1 3 8/10/2013 15:54 5 40863 B8172.6 B8172.60 44152.08 0.1851 0.1668
B1i 4 B/10/2013 15:46 5 30868 6173.6 6173.60 44152.08 0.1398 0.1253
B1 5 8/10/2013 15:00 5 25134 5026.8 5026.80 44152.08 0.11398 0.1276
B1 6 8/10/2013 15:25 5 27019 5403.8 5403.80 44152.08 0.1224 0.1153
B1 7 8/10/2013 15:16 5 21669 4333.8 4333.80 44152.08 0.0982 0.i098
B1 8 B/10/2013 15:09 5 17265 3453 3453.00 44152.08 0.0782 0.0753
B2 1 8/10/2013 15:46 5 54021 10804.2 10804.20 44152.08 0.2447 0.2433
B2 2 8/10/2013 15:39 5 41224 8244.8 B244.80 44152.08 0.1867 0.1955
B2 3 B8/10/2013 16:01 5 39388 78776 7877.60 44152.08 0.1784 0.1655
B2 4 B/10/2013 15:54 5 29421 5884.2 5884.20 44152.08 0.1333 0.1251
B2 5 8/10/2013 15:09 5 24602 4920.4 4920.40 44152.08 0.1114 0.i280
B2 6 B/10/20%3 15:00 5 25370 5074 5074.00 44152.08 0.1149 0.1092
B2 7 8/10/2013 15:25 5 21903 4380.6 4380.60 44152.08 0.0992 0.1022
B2 B B/10/2013 15:16 5 16606 3321.2 3321.20 44152.08 0.0752 0.0751
B3 1 8/10/2013 15:54 5 50698 10139.6 10139.60 44152.08 0.2297 0.2228
B3 2 B8/10/2013 15:46 5 34881 6976.2 £6976.20 44152.08 0.1580 0.1836
B3 3 8/10/2013 15:39 5 40700 8140 §140.00 44152.08 0.1844 0.1576
B3 4 8/10/2013 16:01 5 27790 5558 5558.00 44152.08 0,1259 0.1183
B3 5 B/10/2013 15:16 5 22609 4521.8 4521.80 44152.08 0.1024 0.1215
Page 1 0i 6 Page 1
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LB4100_Alpha_Aug13_EH.xls

Raw Count Data Th-230 . Calculated

Detector Source ID CountTime  Alpha | Raw Alpha Decay Correcled  Efficiency : Etticiency

{#) (#) Start Time {min) (counts) {cpm) Th-230 (cpm)*  Nominal {dpm)*™ {cpm/dpm) | {cpm/dpm)
B3 [ 8/10/2013 15:09 5 23937 4787.4 4787.40 44152.08 0.1084 0.0997
B3 8/10/2013 15:00 5 19086 3817.2 3817.20 44152.08 0.0865 0.0925
B3 B 8/10/2013 15:25 5 16160 3232 3232.00 44152.08 0.0732 0.0724
B4 1 8/10/2013 16:01 5 47472 9494.4 9494.40 44152.08 0.2150 0.2062
B4 2 B/10/2013 15:54 5 31710 6342 6342.00 - 44152.08 0.1436 0.1651
B4 3 8/10/2013 15:46 5 33347 B6669.4 6669.40 44152.08 0.1511 0.1396
B4 4 8/10/2013 15:39 5 26770 5354 5354.00 44152.08 0.1213 0.1061
B4 5 B/10/2013 15:25 5 21589 4317.8 4317.80 44152.08 0.0978 0.1085
B4 6 8/10/2013 15:16 5 20884 4176.8 4176.80 44152.08 0.0946 0.0927
B4 7 5/10/2013 15:09 5 17279 3455.8 3455.80 44152.08 0.0783 0.0859
B4 B 8/10/2013 15:00 5 13304 2660.8 2660.80 44152.08 0.0603 0.0580
c1 1 8/10/2013 16:09 5 58913 11782.6 11782.60 44%52.08 0.2669 0.2569
Ci 2 B/10/2013 16:36 5 38126 7625.2 7625.20 44152.08 01727 0.1998
3] 3 B8/10/2013 16:28 5 40886 8177.2 8177.20 44152.08 0.1852 0.1663
(031 4 8/10/2013 16:18 5 32621 6524.2 6524.20 44152.08 0.1478 0.1287
c1 5 8/10/2013 16:45 5 24910 4382 4982.00 44152.08 n.1t28 0.1308
Ci 6 8/10/2013 17:10 5 26573 53146 5314.60 44152.08 0.1204 0.1%90
3] 7 8/10/2013 17:02 5 23541 4708.2 4708.20 44152.08 0.1066 0.1128
Ci B 8/10/2013 16:53 5 16918 3383.6 3383.60 44152.08 0.0766 0.0747
c2 1 8/10/2013 16:18 5 52523 10504.6 10504.60 44152,08 0.2379 0.2323
cz 2 8/10/2013 16:09 5 36922 7384.4 7384.40 44152.08 0.1672 0.1822
c2 3 8/10/2013 16:36 5 35507 710t.4 7101.40 44152.08 0.1608 0.1506
c2 4 8/10/2013 16:28 5 26653 5330.6 5330.60 44152,08 0.1207 0.1087
c2 5 8/10/2013 16:53 5 21928 4385.6 4385.60 44152.08 0.0993 0.1116
cz2 6 B/10/2013 16;45 5 2209 4418.2 4418.20 44152.08 0.10M 0.0950
c2 7 8/10/2013 17:10 5 18346 3669.2 3669.20 44152.08 0.0B31 0.0906
c2 8 8/10/2013 17:02 5 16476 3295.2 3295.20 44152.08 0.0746 0.0729
c3 1 8/10/2013 16:28 5 46580 9316 9316.00 44152.08 0.2110 0,2065
Cc3 2 §/10/2013 16:18 5 33758 6751.6 6751.60 44152.08 0.1629 0.1685
C3 3 8M10/2013 16:09 5 34931 6986.2 6986.20 44152.08 0.1582 0.1432
c3 4 8/10/2013 16:36 5 23855 4771 4771.00 44152.08 0.1081 0.1047
C3 5 B/10/2013 17:02 5 21758 4351.6 4351.60 44152.08 0.0986 0.1078
[ic] 6 8/10/2013 16:53 3 20363 4072.6 4072.60 44152.08 0.0922 0.0862
Cc3 7 8/10/2013 16:45 5 16348 3269.6 3269.60 44152,08 0.0741 0.0790
c3 8 8/10/2013 17:10 5 13284 2656.8 2656.80 44152.08 0.0602 (0.0594
cd 1 8/10/2013 16:36 5 40698 8139.6 8139.60 44152.08 0.1844 0.1791
Cc4 2 8/10/2013 16:28 5 28204 5640.8 5640.80 44152.08 0.1278 0.1444
C4 3 8/10/2013 16:18 5 30592 6118.4 6118.40 44152.08 0.1386 01231
ca 4 8/10/2013 16:09 5 23371 4674.2 4674.20 44152.08 0.1059 0.0953
c4 5 B/10/2013 17:10 5 17830 3566 3566.00 44152.08 0.0808 0.0972
C4a 6 8M10/2013 17:02 5 205014 4100.2 4100.20 44152.08 0.0929 0.0838
C4 7 8/10/2013 16:53 5 15231 3046.2 3046.20 44152.08 0.0690 0.0777
ca B 8/10/2013 16:45 5 11799 2359.8 2359.80 44152.08 0.0534 0.0519
D1 3 8/40/2013 16:46 5 57216 11443.2 11443.20 44152.08 0.2592 0.2513
D1 2 8/10/2013 17112 5 39526 79058.2 7905.20 44152.08 0.1790 0.2027
Dt 3 8/10/2013 17:03 5 42333 8466.6 B4G6.60 44152.08 0.1918 01721
D1 4 8/10/2013 16:54 5 31443 5288.6 6288.60 44152.08 0.1424 0.1309
D1 5 8/10/2013 16:11 5 25974 5194.8 5194 80 44152.08 0.1177 0.1338
D1 6 8/10/2013 16:37 5 26974 5394.8 5394.80 44152.08 0.1222 0.1143
D1 7 8/10/2013 16:29 5 21632 4326.4 4326.40 44152.08 0.0980 0.1069
b1 B 8/10/2013 16:19 5 17640 3528 3528.00 44152.08 0.0799 0.0781
D2 1 8/10/2013 16:54 5 53496 10699.2 10699.20 44152.08 0.2423 0.2359
D2 2 B/10/2013 16:46 5 37349 7469.8 7469.80 44152.08 0.1692 0.1889
D2 3 8/10/2013 17:12 5 38857 7771.4 7771.40 44152,08 0.1760 0.1594
D2 4 8/10/2013 17:03 5 28870 5774 5774.00 44152.08 0.1308 0.1197
D2 5 B/10/2013 16:19 5 23759 4751.8 4751.80 44152.08 0.1076 0.1226
D2 ] 8/10/2013 16:11 5 24308 4861.6 4861.60 44152.08 0.1101 0.1042
D2 7 8/10/2013 16:37 5 20010 4002 4002.00 44152.08 0.0906 0.0974
p2 B 8/10/2013 16:29 5 15950 3190 3190.00 44152.08 0.0723 0.0708
D3 i 8/10/2013 17:03 5 53239 10647.8 10647.80 44152.08 0.2412 0.2340
D3 2 8/10/2013 16:54 5 36771 7354.2 7354.20 44152.08 0.1666 0.1B67
D3 3 8/10/2013 16:46 5 38062 7612.4 7612.40 44152.08 0.1724 0.1571
D3 4 8/10/2013 1712 5 2B693 5738.6 5738.60 4415208 0.1300 0.1176
D3 5 8/10/2013 16:29 5 23403 4680.6 4680,60 44152.08 0.1060 0.1204
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Raw Count Dala Th-230 . Calculated

Detector Source iD Count Time  Alpha | Raw Aipha Decay Corrected  Efficiency : Efficiency

# {#) Start Time (min) {counts) {cpm) Th-230 (cpm)*  Nominal {dpm)** {epmvdpm) i (cpm/dpm)
D3 6 8/10/2013 16:18 5 23871 4774.2 4774.20 44152.08 0.1081 0.1023
D3 7 8/10/2013 16:11 5 19319 3863.8 3863.80 44152.08 0.0875 0.0955
D3 8 8/10/2013 16:37 5 15510 3jo02 3102.00 44152.08 0.0703 0.0685
D4 1 B8/10/2013 17:12 5 54761 10952.2 10952.20 4415208 0.2481 0.2410
D4 2 B/10/2013 $7:03 5 38334 7666.8 7666.80 44152.08 0.1736 0.19582
D4 3 8/10/2013 16:54 5 40785 8157 8157.00 44152.08 0.1847 0:.1664
D4 4 871072013 16746 = 30940 6188 6188.00 4415208 0.1402 0.1276
D4 51 8/10/2013 16:37 5 25013 5002.6 5002.60 4415208 0.1133 0.1304
D4 5] 8/10/2013 16:29 5 26164 5232.8 5232.80 44152.08 0.1185 0.1115
D4 7 8/10/2013 16:19 5 21174 4234.8 4234,80 44152.08 0.0959 0.1039
D4 8 8/10/2013 16:11 5 16867 33734 3373.40 44152.08 0.0764 0.0748
E1 1 9/26/2013 13:26 5 54720 10944 10944.00 44152.03 0.2479 0.2411
Et 2 9/26/2013 13:53 5 36926 7385.2 7385.20 44152.03 0.1673 0.1894
E1 3 9/26/2013 13:42 5 39311 7862.2 7862.20 44152.03 0.1781 0,1573
E1 4 9/26/2013 13:35 5 28883 5776.6 5776.60 44152.03 0.1308 0.1160
E1 5 9/26/2013 14.00 = 21453 4290.6 4290.60 44152.03 0.0972 0.1187
E1 5] 9/26/2013 14:20 5 24158 48316 4831.60 44152.03 0.1094 0.1021
E$ 7 9/26/2013 14:13 5 19633 3926.6 3926.60 44152.03 0.0889 0.0963
E1 8 9/26/2013 14.07 5 15963 3192.6 3192.60 44152.03 0.0723 0.0710
E2 1 9/26/2013 13:35 5 42735 8547 8547.00 4415203 0.1936 0.1885
E2 2 9/26/2013 13:27 5 29263 5852.6 5852.60 44152.03 0.1326 0.1482
E2 3 9/26/2013 13:53 5 30194 6038.8 6038.80 44152.03 0.1368 0.1233
E2 4 9/26/2013 13:42 5 22598 4519.6 4519.60 44152.03 0.1024 0.0918
E2 5 9/26/2013 14:07 5 17592 3518.4 3518.40 4415203 0.0797 0.0938
E2 6 9/26/2013 14:00 5 19245 3849 3849.00 44152.03 0.0872 0.0813
E2 7 9/26/2013 14:20 5 15525 3105 3105.00 44152.03 0.0703 0.0768
E2 g 9/26/2013 14:13 5 12674 2534.8 2534.80 44152,03 0.0574 0.0561
E3 1 9/26/201313:42 5 55065 11013 11013.00 44152.03 0.2494 0.2423
E3 2 9/26/2013 13:35 5 36771 7354.2 7354.20 44152.03 0.1666 0.1888
E3 3 9/26/2013 13:27 5 38761 7752.2 7752.20 44152.03 0.1756 0.15859
E3 4 9/26/2013 13:53 5 28406 5681.2 5681.20 44152.03 0.1287 0.1141
E3 5 9/26/2013 14:13 5 21314 4262.8 4262.80 44152.03 0.0965 0.1168
E3 6 9/26/2013 14:07 5 24023 4804.6 4804.60 4415203 0.1088 0.1006
E3 7 9/26/2013 14.00 5 19048 3809.5 3809.60 44152.03 0.0863 0.0951
E3 g 9/26/2013 14:20 5 15600 3120 3120.00 44152.03 0.0707 0.0690
E4 1 9/26/2013 13:63 5 51629 10325.8 10325.80 4415203 0.2339 0.2279
E4 2 9/26/2013 13:42 5 347585 6951 6951.00 44152.03 0.1574 0.1783
E4 3 9/26/2013 13:35 5 37195 7439 7439.00 44152.03 0.1685 0.1477
E4 4 9/26/2013 13:27 51 26585 5317 5317.00 44152.03 0.1204 0.1089
E4 5 9/26/2013 14:20 5 20222 4044.4 4044.40 44152.03 0.0916 0.1114
E4 6 9/26/2013 14:13 5 23211 4642.2 464220 44152.03 0.1051% 0.0964
E4 7 9/26/2013 14:.07 5 18446 3689.2 3589.20 44152.03 0.0836 0.0911
E4 8 9/26/2013 14:00 5 14959 2991.8 2991.80 44152.03 0.0678 0.0666
F1 1 9/26/2013 14:00 5 55321 11064.2 $1064.20 44152.03 0.2506 0.2438
F1 2 9/26/2013 14:20 5 arizz 7424.4 7424.40 44152.03 0.1682 0.1902
F1 3 9/26/2013 14:13 5 39263 7852.6 7852.60 44152.03 0.1779 0.1575
F1 4 9/26/2013 14.07 5 28765 5753 5753.00 44152.03 0.1303 0.1170
F1 5 9/26/2013 13:27 5 21963 4392.6 4392.60 44152.03 0.0995 0.1196
F1 5] 9/26/2013 13:53 5 24985 4997 4997.00 44152,03 01132 0.1044
Fi 7 9/26/2013 13:42 g8 19889 3977.8 3977.80 44152.03 0.0501 0.0988
Fi 8 9/26/2013 13:35 5 15956 3i91.2 3191.20 44152.03 0.0723 0.0707
F2 1 9/26/2013 14:07 51 48479 9695.8 9695.80 44152.03 0.2196 0.2151
F2 2 9/26/2013 14:00 5 34059 6811.8 6811.80 44152,03 0.1543 0.1709
F2 3 9/26/2013 14:20 5 35641 7128.2 7128.20 44152.03 0.1614 0.1437
F2 4 9/26/2013 14:13 5 26207 5241.4 5241.40 44152.03 0.1187 0.1088
F2 5 9/26/2013 13:35 5 20487 4097.4 4097.40 4415203 0.0928 0.1
F2 6 9/26/2013 13:27 5 23397 4679.4 4679.40 44152.03 0.1060 0.0969
F2 7 9/26/2013 13:53 5 18598 3719.6 3719.60 44152.03 0.0842 0.0916
F2 8 9/26/2013 13:42 g8 15213 30426 3042.60 44152.03 0.0689 0.0679
F3 1 9/26/2013 14:13 5 48976 9795.2 9795.20 44152.03 0.2219 0.2161
F3 2 9/26/2013 14.07 5 32849 6569.8 6569.80 44152.03 0.1488 0.1669
F3 3 9/26/2013 14:00 5 33848 6769.6 6769.60 44152.03 0.1533 0,1371
F3 4 9/26/2013 14:20 5 25199 5039.8 5039.80 44152.03 0.1141 0.1008
F3 5 9/26/2013 13:42 5 18720 3744 3744.00 44152.03 0.0848 0.1030
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Raw Count Dala Th-230 . Calculated

Detector Source ID Count Time  Alpha ] Raw Aipha Decay Corrected  Efficiency : Efficiency

(#) (#) Start Time (min} {counts) {cpm) Th-230 (cpm)*  Nominal {dpm)** {cpm/dpm) i (cpm/dpm)
F3 B 9/26/2013 13:35 5 21531 | 4308.2 4306.20 44152.03 0.0975 0.0906
F3 7 9/26/20%3 13:27 5 17356 4712 3471.20 44152.03 0.0786 0.0861
F3 B 9/26/2013 13:53 5 13899 2779.8 2779.80 44152.03 0.0630 0.0616
F4 1 9/26/2013 14:20 5 40304 8060.8 8060.80 44152.03 0.1826 0.1781
F4 2 9/26/2013 14:13 5 27326 5465.2 5465.20 44152.03 0.1238 0.1375
Fa 3 9/26/2013 14:07 5 27595 5519 5519.00 44152.03 0.1250 0.1130
F4 4 9/26/2013 14:00 5 20614 4122.8 4122.80 44152.03 0.0934 0.0834
F4 5 9/26/2013 13:53 5 15894 3178.8 3178.80 44152.03 0.0720 0.0852
F4 6 9/26/2013 13:42 5 17715 3543 3543.00 44152.03 0.0802 0,0752
F4 7 9/26/2013 13:35 5 14544 2908.8 2908.80 44152.03 0.0659 0.0715
F4 8 9/26/2013 13:27 5 11508 2301.6 2301.60 44152,03 0.0521 0.0510
G1 1 9/26/2013 14:28 5 48654 9730.8 9730.80 44152.03 0.2204 0.2147
G1 2 9/26/2013 15.02 5 33061 6612.2 5612.20 44152.03 0.1498 0.1686
€} 3 9/26/2013 14:50 5 34912 6982.4 6982.40 44152.03 0.1581 0.1401
G1 4 9/26/2013 14:42 5 25742 5148.4 5148.40 44152,03 0.1166 0.1040
G 5 9/26/2013 15:19 5 19241 3848.2 3848.20 44152.03 0.0872 0.1064
G1 <] 9/26/2013 15:54 5 22059 4411.8 4411.80 44152.03 0.0939 0.0920
Gi 7 9/26/2013 15:42 5 17469 3493.8 3483.80 44152.03 0.0791 0.0867
G 8 9/26/2013 15:35 5 14076 2B815.2 2815.20 44152,03 0.0638 0.0625
G2 1 9/26/2013 14:42 5 45998 9199.6 9193.60 44152.03 0.2084 0.2043
G2 2 9/26/2013 14:28 5 32652 6530.4 6530.40 44152.03 0.1479 0.1635
G2 3 9/26/2013 15:02 5 34236 6847.2 6847.20 44152.03 0.1551 0.1379
G2 4 9/26/2033 14:50 5 25392 5078.4 5078.40 44152.03 0.1150 0.1036
@2 5 9/26/2013 15:35 5 19080 3816 3816.00 44152.03 0.0864 0.1060
G2 B 9/26/2013 15:19 5 21705 4341 4341.00 44152.03 0.0983 (.0908
G2 7 9/26/2013 15:54 5 17585 3517 3517.00 44152.03 0.0797 0.0856
@2 8 9/26/2013 15:42 5 14536 2907.2 2907.20 44152.03 0.0638 0.0650
G3 1 9/26/2013 14:50 5 45655 9131 9131.00 44152.03 0.2068 0.2012
G3 2 9/26/2013 14:42 5 30893 6178.6 6178.60 44152.03 0.1399 0.1567
G3 3 9/26/2013 14:28 5 31725 6345 6345.00 44152.03 0.1437 0.1294
G3 4 9/26/2013 15:02 5 24039 4807.8 4807.80 44152.03 0.1089 0,0956
G3 5 9/26/2013 15:42 5 17765 3553 3553.00 44152.03 0.0805 0.0977
G3 6 9/26/2013 15:35 5 20514 4102.8 4102.80 44152.03 0.0929 0.0853
G3 7 9/26/2013 15:19 5 15951 3198.2 3198.20 44152.03 0.0724 0.0809
G3 B 9/26/2013 15:54 5 13332 2666.4 2666.40 44152.03 0.0604 0.0588
G4 1 9/26/2013 15:02 5 49434 9886.8 9886.80 44152,03 0.2239 0.2184
G4 2 9/26/2013 14.50 5 33309 6661.8 6661.80 44152.03 0.1509 0.1695
G4 3 9/26/2013 14:42 5 34769 6953.8 £953.80 44152.03 0.1575 0.1395
G4 4 9/26/2013 14:28 5 25017 5003.4 5003.40 44152.03 01133 0.1022
G4 5 9/26/2013 15:54 5 19083 3816.6 3816.60 44152,03 0.0864 0.1045
G4 5 9/26/2013 15:42 5 21931 4386.2 4386.20 44152.03 0.0993 0.0809
G4 7 9/26/2013 15:35 5 17292 3458.4 3458.40 44152.03 0.0783 0.0861
G4 8 9/26/2013 15:19 5 14074 28148 2814.80 44152.03 0.0638 0.0625
H1 1 9/26/2013 15:19 5 53647 10729.4 10729.40 44152.03 0.2430 0.2374
H1 2 9/26/2013 1554 5 36854 7370.8 7370.80 44152.03 0.1669 0.1879
H1 3 9/26/2013 15:41 5 39595 7919 7919.00 44152.03 0.1794 0.1568
H1 4 9/26/2013 15:35 5 28707 5741.4 5741.40 44152.03 0.1300 0.1158
H1 5 9/26/2013 14:28 5 20905 4181 4181.00 44152.03 0.0947 0.1186
H1 B 9/26/2013 15:02 5 24003 4800.6 4800.60 44152.03 0.1087 0.1010
H1 7 9/26/2013 14:50 5 19658 3931.6 3531.60 44152.03 0.0890 0.0951
H1 B 9/26/2013 14:41 5 15930 3186 3186.00 44152.03 0.0722 0.0713
H2 1 9/26/2013 15:35 5 49532 9906.4 9906.40 44152.03 0.2244 0.2176
H2 2 9/26/2013 15:18 5 33034 6606.8 6606.80 44152.03 0.1496 0.1704
H2 3 9/26/2013 15:54 5 35116 7023.2 7023.20 44152.03 0.1591 0.1412
H2 4 9/26/2013 15:41 5 25333 5266.5 5266.60 4415203 0,1193 0.1036
Hz2 5 9/26/2013 14:42 5 19122 3824.4 3824.40 44152.03 0.0866 0.1061
H2 6 9/26/2013 14:28 5 21134 4226.8 4226.80 44152.03 0.0957 0.0911
H2 7 9/26/2013 15:02 5 17648 3529.6 3529.60 44152.03 0.0799 0.0859
Hz 8 9/26/2013 14:50 5 14137 2827.4 2827.40 44152.03 0.0640 0.0627
H3 1 9/26/2013 15:41 5 51661 10332.2 10332.20 44152.03 0.2340 0.2282
H3 2 9/26/2013 15:35 5 35151 7030.2 7030.20 44152.03 0.1592 0.179%
H3 3 9/26/2013 $5:19 5 ar7ee 7557.2 7557.20 44152.03 0.1712 0.1500
H3 4 9/26/2013 15:54 5 27330 5466 5466.00 44152.03 0.1238 0.1113
H3 5 9/26/2013 14:50 5 20453 4090.6 4090.50 44152.03 0.0926 0.1139
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Raw Count Data

Th-230

. Calcuiated

Detector Source D Count Time  Alpha | Raw Alpha Decay Corrected  Efficiency : Efficiency
&) (i) Start Time {min} (counts) {cpm) Th-230 (cpm)*  Nominal (dpm)™  (cpm/dpm) i (cpm/dpm)
H3 6 6/26/2013 14:42 5 23536 4707.2 4707.20 44152.03 0.1066 0.0978
H3 7 9/26/2013 14:28 5 18671 3734.2 3734.20 44152.03 0.0846 0.0921
H3 8 9/26/2013 15:02 5 15112 3022.4 3022.40 44152,03 0.0685 0.0673
Ha4 1 9/26/2013 15:54 5 45198 9039.6 9039.60 44152.03 0.2047 0.1994
H4a 2 9/26/2013 15:41 5 31053 6210.6 6210.60 44152.03 0.1407 0.1576
H4 3 9/26/2013 15.35 5 32426 6485.2 §485.20 44152.03 0.1469 0.1315
H4 4 9/26/2013 15:19 5 24380 4876 4876.00 44152.03 0.1104 0.0973
H4 5 9/26/2013 15:02 5 18104 3620.8 3620.80 44152.03 0.0820 0.0997
Ha 6 9/26/2013 14:50 5 20098 4019.6 4019.60 44152.03 0.0910 0.0852
Ha 7 9/26/2013 14:42 5 16273 3254.6 3254.60 44152.03 0.0737 0.0800
H4 8 9/26/2013 14:28 5 13189 2637.8 2637.80 44152.03 0.0597 0.0585
N 1 B8/10/2013 13:13 5 52823 10564.6 10564.60 44152.08 0.2393 0.2318
i1 2 8/10/2013 14:11 5 35693 71386 7138.60 44152.08 0.1617 0.1835
I§] 3 8/10/2013 14:01 5 37771 7554.2 7554.20 44152.08 0.17141 0.1538
H 4 8/10/2013 13:31 5 28004 5600.8 5600.80 44152.08 0.1269 0.1160
i1 5 8/10/2013 14:20 5 23164 4632.8 4532.80 44152.08 0.1049 0.11886
k] 3] 8/10/2013 14:51 5 23946 4789.2 4789.20 44152.08 0.1085 0.1030
1 7 8/10/2013 14:37 5 19804 3960.8 3960.80 44152.08 0.0897 0.0969
11 8 8/10/2013 14.29 5 15669 3133.8 3133.80 44152.08 0.0710 0.0694
[2 1 B/10/2013 13:31 5 58257 11651.4 $1651.40 44152.08 0.2639 0.2563
i2 2 8/10/201313:13 5 40054 8010.8 8010.80 44152.08 0.1814 0.2045
12 3 8/10/2013 14:11 5 42404 8480.8 8480.80 44152.08 0.1921 0.1726
12 4 8/10/2013 14:01 5 31370 6274 6274.00 44152.08 0.1421 01317
12 5 8/10/2013 t4:29 5 26309 5261.8 5261.80 44152.08 0.1192 0.1344
12 6 8/10/2013 14:20 5 27501 5500.2 5500.20 44152.08 0.1246 0.1171
2 7 8/10/2013 14:51 5 22543 4508.6 4508.60 44152.08 0.1021 0.1103
i2 8 8/10/2013 14:37 5 18067 3613.4 3613.40 44152.08 0.0818 0.0802
13 1 8/10/2013 14:01 5 59102 11820.4 11820.40 44152.08 0.2677 0.2606
I3 2 8/10/2013 13:31 5 41263 8252.6 8252.60 44152.08 0.1869 0.2089
13 3 8/10/2013 13:13 5 43275 8655 8655.00 44152.08 (.1960 0.1769
13 4 8/10/2013 14:11 5 32321 6464.2 6464.20 44152.08 0.1464 0.1351
I3 5 8/10/2013 14:37 5 26778 5355.6 5355.60 44152.08 0.1213 0.1380
13 6 8/10/2013 14:29 5 28089 5617.8 5617.80 44152.08 0.1272 0.1196
I3 i 8/10/2013 14:20 5 23008 4601.6 4601.60 44152.08 0.1042 0.1124
i3 8 8/10/2013 14:5% 5 18446 3689.2 3689.20 44152.08 0.0836 0.0820
14 1 8/10/2013 14:11 5 57921 11584.2 11584.20 44152.08 0.2624 0.2554
4 2 8/10/2013 14:01 5 39818 7963.6 7963.60 44152.08 0.1804 0.2029
i4 3 8/10/2013 13:31 5 42202 8440.4 8440.40 44152,08 0.1912 0.1706
14 4 8/10/2013 13:13 5 30814 6162.8 6162.80 44152.08 0.1396 0.1295
l4 5 8/10/2013 14:51 5 25516 5103.2 5103.20 44152.08 0.1156 01323
14 <] 8/10/2013 14:37 5 27230 5446 5446.00 44152.08 01233 0.1156
14 7 8/10/2013 14:29 5 22436 4487.2 4487.20 4415208 0.1016 0.1092
4 8 8/10/2013 14:20 5 1795% 3590.2 3590.20 44152.08 0.0813 0.0799
J1 1 8/10/2013 14:20 5 55750 11150 11150.00 44152.08 0.2525 0.2463
Ji 2 8/10/2013 14:51 5 37934 7586.8 7586.80 44152,08 0.1718 0.1929
J1 3 8/10/2013 14:37 5 39810 7962 7962.00 44152.08 0.1803 0.1602
J1 4 8/10/2013 14:29 5 28982 5796.4 5796.40 44152.08 0.1313 0.1192
J1 5 8/10/2013 13:13 5 22838 4567.6 4567.60 44152.08 0.1035 0.1219
J1 6 8/10/2013 14: 11 5 24534 4906.8 4906.80 44152.08 0.1111 0.1057
J1 i 8/10/2013 14:01 5 20801 4160.2 4160.20 44152.08 0.0942 0.0995
J1 8 8/10/2013 13:31% 5 15617 31234 3123.40 44152.08 0.0707 0.0698
J2 i 8/10/2013 14:29 5 57503 11500.6 11500.60 44152.08 0.2605 0.2533
J2 2 8/10/2013 14:20 5 39509 7901.8 7901.80 44152.08 0.1790 0.2006
J2 3 8A10/2013 14:51 5 41066 8213.2 8213.20 44152.08 0.1860 0.1680
J2 4 8/10/2013 14:37 5 30691 6138.2 5138.20 44152.08 0.1390 0.1260
J2 5 8/10/2013 13:31 5 24812 4962.4 4962.40 44152.08 0.1124 0.1288
J2 6 8/10/2013 13:13 5 25577 5115.4 511540 44152.08 0.1158 01112
Jz 7 8/10/2013 14:11 5 21740 4348 4348.00 44152.08 0.0985 0.1046
Jz2 8 8/10/2013 14:01% 5 16940 3388 3388.00 44152.08 0.0767 0.0754
J3 1 8/10/2013 14:37 5 55730 11146 $1146.00 44152.08 0.2524 0.2435
J3 2 8/10/2013 14:29 5 37407 7481.4 7481.40 44152,08 0.1694 0.1933
J3 3 8/10/2013 14:20 5 39250 7850 7850.00 44152.08 0.1778 0.1616
J3 4 8/10/2013 14;51 5 29168 5833.6 5833.60 44152.08 01321 0.1188
J3 5 8/10/2013 14:01 5 24012 4802.4 4802.40 44152.08 0.1088 0.1218
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Aaw Count Data

Th-230

. Calculated

Detector SourcelD Count Time  Alpha | Raw Alpha Decay Corrected  Efficiency : Efficiency
(#) {#) Start Time {min) {counts) {cpm) Th-230 (cpm)*  Nominat (dpm)™  (cpm/dpm) | (epm/dpm)
J3 6 810/2013 13:31 5 23627 47254 4725.40 44152.08 0.1070 0.1025
J3 7 8/10/2013 13;13 5 19361 3g72.2 3872.20 44552.,08 0.0877 0.0860
J3 8 8/10/2013 14711 5 16147 3229.4 3229.40 44152.08 0.0731 0.0710
J4 1 B/10/2013 14:51 5 56608 11321.6 11321.680 44152.08 0.2564 0.2473
J4 2 B/10/2013 14:37 5 37888 7577.6 7577.60 44152.08 0.1716 0.1971
Ja 3 8/10/2013 14:29 5 40729 8145.8 8145.80 44152.08 0.1845 0.1657
J4 4 8/10/2013 14:20 5 29953 5990.6 5980.60 44152.08 0,1357 01242
J4 5 8/10/2013 14:11 5 25078 5015.6 5015.60 44152.08 0.1136 0.1271
Ja 6 8/10/2013 14:01 5 25327 5065.4 5065.40 44152.08 0.1147 0.1081
Ja 7 8/10/2013 13:31 5 20203 4040.6 4040.60 44152.08 0.0915 0.1007
J4 8 B8/10/2013 13:13 5 16141 32282 3228.20 44152.08 0.0731 0.0710
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Alpha
LB4100
Al
A2
A3
A4
B1
B2
B3
B4
c1
c2
c3
c4
D1
D2
D3
D4
E1
E2
E3
E4
F1
F2
F3
F4
G1
G2
G3
G4
H1
H2
H3
H4
1
12
13
14
J1
J2
J3
J4

Cal Date
AOD
1.779830E-01
2.040953E-01
2.064257E-01
#N/A
2.706825E-01
2.478399E-01
2.264920E-01
2.1018617E-01
2.625876E-01
2.370503E-1
2.100360E-01
1.825089E-01
2.559995E-01
2.403826E-01
2.385835E-01
2.453902E-01
2.461336E-01
1.923637E-1
2.474741E-01
2.326831E-01
2.489683E-01
2.193433E-01
2.208974E-01
1.820602E-01
2.192128E-01
2.081867E-01
2.055589E-01
2.231384E-01
2.421679E-01
2.222067E-01
2.328068E-01
2.034652E-01
2.364924E-01
2.613414E-01
2.656339E-01
2.605274E-01
2.514655E-01
2.584407E-01
2.483578E-01
2.521976E-01

10/1/2013 Exp Date

Al
-3.645242E-03
-3.960985E-03
-4.254121E-03

#N/A
-6.133047E-03
-4.644462E-03
-3.723971E-03
-4.031375E-03
-5.732448E-03
-4.856810E-03
-3.599714E-03
-3.411722E-03
-4,735209E-03
-4.575366E-03
-4.610823E-03
-4,461314E-03
-5.063939E-03
-3.954277E-03
-5.245474E-03
-4.869671E-03
-5.278365E-03
-4.330376E-03
-4.862612E-03
-4.013705E-03
-4.5634397E-03
-3.964716E-03
-4.388154E-03
-4.813B09E-03
-4.820133E-03
-4.626818E-03
-4,715465E-03
-4.088321E-03
-4.745378E-03
-5.086035E-03
-5.064032E-03
-5.164176E-03
-5.254675E-03
-5.171066E-03
-4.875963E-03
-4.909859E-03

A2
4.801743E-05
4,790063E-05
5.3285663E-05

#N/A
8.522647E-05
5.694109E-05
3.951569E-05
5.142555E-05
8.151979E-05
5.839991E-05
3.774753E-05
4.424358E-05
5.819057E-05
5.624678E-05
5.705303E-05
5.508141E-05
6.386145E-05
5.059947E-05
6.699926E-05
6.228420E-05
6.899259E-05
5.530814E-05
6.432344E-05
5.341564E-05
5.815453E-05
4.842290E-05
5.707172E-05
6.234454E-05
5.921211E-05
5.855799E-05
5.939350E-05
5.103185E-05
6.118384E-05
6.530136E-05
6.417544E-05
6.655813E-05
6.836196E-05
8.587287E-05
5.893603E-05
6.135766E-05

9/30/2014
A3
-2.328682E-07
-2.147111E-07
-2.453695E-07
#N/A
-4,157973E-07
-2 643198E-07
-1.677069E-07
-2.494813E-07
-4.096804E-07
-2.533768E-07
-1.593158E-07
-2.190743E-07
-2.721322E-07
-2.613299E-07
-2.661803E-07
-2.610231E-07
-2.844249E-07
-2.361720E-07
-3.104714E-07
-2.893207E-07
-3.257606E-07
-2.594262E-07
-3.033749E-07
-2.529765E-07
-2.724311E-07
-2.206781E-07
-2.671510E-07
-2.903859E-07
-2.689930E-07
-2.704863E-07
-2.753157E-07
-2.355666E-07
-2.904155E-07
-3.103020E-07
-3.037608E-07
-3.148243€E-07
-3.245900E-07
-3.098945E-07
-2.667589E-07
-2.890213E-07

A4
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Beta Calibration - LB4100 - Sep 2013

LB4100_Beta_Sep13_Efl.xls

Isotope Sr-90 .
« Standard ID number 0133-T Source Weight
& Half life {days) 10555.725 Measured
o Std. Act. (dpm/mL)™* 55382.7 Source weight {(mg)
B Reference Date 4/1/1996 1 0.0
2 Volume of spike (mL) 0.5 2 12.8
Std. Nominat {dpm) 18219.0B 3 27.7
Decay Date 9/9/2013 4 50.8
* |ncludes activity of Y-80, which is in equilibrium. 5 60.8
6 73.2
7 98.4
The following detectors ware not calibrated: 8 115.8
Ad
~Background is considerad negtible.
~*Decay correcled to mid-point of cour
Raw Count Data Sr-9¢ . Calculated
Detecior SourcelD Count Time Beta Raw Beta Decay Corrected  Efficiency : Efficiency
{#) (#) Start Time {min) {counts) (epm) Sr-90 (cpmy*  Nominal (dpm)™ _ (cpm/dpm) | {cpm/dpm)
Al H 9/10/2013 15:42 5 41944 §388.80 8389.80 18217.10 0.4605 0.4518
Al 2 9/10/2013 16:05 2 16623 8311.50 8311.50 18217.08 0.4562 0.4424
Al 3 9/10/2013 15:59 2 14820 7410.00 7410.00 18217.09 0.4068 0.4315
Al 4 9/10/2013 15:54 2 74963 7481.50 7481.50 18217.09 0.4107 0.4145
Al 5 9/10/2013 16:09 2 14981 7490.50 7490.50 18217.08 0.4112 0.4072
Al 6 9/10/2013 16:22 2 14295 7147.50 7147.50 18217.07 0.3924 0.3981
Al 7 9/10/2013 16:18 2 13861 6930.50 6930.50 18217.07 0.3804 0.3796
Al 8 9/10/2013 16:15 2 13617 6808.50 6808.50 18217.08 0.3737 0.3669
A2 1 9/10/20%3 15:54 2 17030 8515.00 8515.00 18217.09 0.4674 0.4533
A2 2 9/10/2013 15:42 5 40964 8192.80 8192.80 1821710 0.44597 0.4445
A2 3 9/10/2013 16:05 2 14806 7403.00 7403.00 18217.08 0.4064 0.4343
AZ 4 9/10/2013 15:59 2 14958 7499.00 7499.00 18217.09 0.4116 0.4184
A2 5 9/10/2013 16:15 2 15442 7721.00 7721.00 18217.08 0.42238 0.4116
A2 <] 9/10/2013 16:09 2 14760 7380.00 7380.00 18217.08 0.4051 0.4031
A2 7 9/10/2013 16:22 2 14003 700150 7001.50 18217.07 0.3843 0.3857
A2 8 9/10/2013 16:18 2 13712 6856.00 £856.00 18217.07 0.3764 0.3738
A3 1 9/10/2013 15:59 2 16694 B8347.00 B8347.00 18217.08 0.4582 0.45t3
A3 2 9/10/2013 15:54 2 16345 8172.50 8172.50 18217.09 0.4486 0.4428
A3 3 9/10/2013 15:42 5 37987 7597.40 7597.40 18217.10 0.4170 0.4329
A3 4 9/10/2013 16:05 2 15032 7516.00 7516.00 18217.08 0,4126 0.4176
A3 5 9/10/2013 16:18 2 15315 7657.50 7657.50 18217.07 0.4203 0.4110
A3 6 9/10/2013 16:15 2 14534 7267.00 7267.00 18217.08 0.3989 0.4028
A3 7 9/10/2013 16:09 2 140186 7008.00 7008.00 18217.08 0.3847 0.3861
A3 8 9/10/2013 16:22 2 13798 6899.00 6899.00 18217.07 0.3787 0.3746
B1 1 9/10/2013 16.09 2 16671 8335.50 B8335.50 18217.08 0.4576 0.4472
B 2 9/10/2013 16:22 2 16228 8114.00 8114.00 18217.07 0.4454 0.4384
B1i 3 9/10/2013 16:18 2 14481 7240.50 7240.50 18217.07 0.3975 0.4282
B1 4 9/10/2013 16:15 2 15165 7577.50 7577.50 18217.08 0.4160 0.4123
B1 5 9/10/20%13 15:42 5 38570 7714.00 7714.00 18217.10 0.4234 0.4055
Bi 6 9/10/2013 16:05 2 14167 7083.50 7083.50 18217.08 0.3888 0.3970
B1 7 9/10/2013 15:59 2 13625 6812.50 6812.50 18217.09 0.3740 0.3797
B1 8 9/10/2013 15:54 2 13588 5799.00 6799.00 18217.09 0.3732 0.3677
B2 1 9/10/2013 16:15 2 17643 8821.50 8821.50 18217.08 0.4842 0.4684
B2 2 9/10/2013 16:09 2 16606 8303.00 B303.00 18217.08 0.4558 0.4597
B2 3 9/10/2013 16:22 2 15755 7877.50 7877.50 18217.07 0.4324 0.4495
B2 4 9/10/20%3 16:18 2 15621 7760.50 7760.50 18217.07 0.4260 0.4338
B2 5 9/10/2013 15:54 2 15993 7996.50 7996.50 18217.09 0.4390 0.4270
B2 6 9/10/2013 15:42 5 38171 7634.20 7634.20 18217.10 0.4191 0.4186
B2 7 9/10/2013 16:05 2 14422 7211.00 7211.00 18217.08 0.3958 0.4015
B2 8 9/10/2013 15:59 2 14420 7210.00 7210.00 18217.09 0.3958 0.3896
B3 1 9/10/2013 16:19 2 16974 8487.00 8487.00 18217.07 0.4659 0.4712
B3 2 9/10/2013 16:15 2 17237 B618.50 8618.50 18217.08 0.4731 0.46%2
B3 3 9/10/2013 16:09 2 15708 7854.00 7854.00 18217.08 0.4311 0.4497
B3 4 9/10/2013 16:22 2 15693 7846.50 7846.50 18217.07 0.4307 0.4317
B3 5 9/10/2013 15:59 2 16196 B8088.00 8098.00 18217.09 0.4445 0.4240
Page 10of6 Page 1
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LB4100_Beta_Sep13_Eit.xls

Raw Count Data

Sr-90

. Catlculated

Detector Source ID Count Time Beta Raw Beta Decay Corrected Efficiency : EHiciency
{#) {#) Start Time {min) (counts) {cpm) Sr-90 (cpm)*  Nominal (dpm)*™*  {cpm/dpm) i {cpm/dpm)
B3 6 9/40/2013 15:54 2 15101 7550.50 7550.50 18217.09 0.4145 0.4143
B3 7 9/10/2013 15:42 5 35723 7144.60 7144.60 18217.10 0.3922 0.3947
B3 8 9/10/20%3 16:05 2 13702 6851.00 6851.00 18217.08 0.3761 0.3812
B4 1 9/10/2013 16:22 2 15385 7692.50 7692.50 18217.07 0.4223 0.4119
B4 2 9/10/2013 16:19 2 14759 7379.50 7379.50 18217.07 0.4051 0.4053
B4 3 9/10/2013 16:15 2 13746 6873.00 6873.00 18217.08 0.3773 0.3976
B4 4 9/10/2013 16:09 2 13793 6896.50 6896.50 18217.08 0.3786 0.3857
B4 5 9/10/2013 16:05 2 14250 7125.00 7125.00 18217.08 0.3911 0.3805
B4 6 9/10/2013 16:00 2 14077 7038.50 7038.50 18217.09 0.3864 0.3741
B4 7 9/10/2013 15:54 2 13103 6551.50 6551.50 18217.09 0.3596 0.3611
B4 8 9/10/2013 15:42 5 31691 6338.20 6338.20 18217.10 0.3479 0.352%
Cc1 1 9/9/2013 16:39 2 17220 8610.00 B8610.00 1B218.25 0.4726 0.4618
C1 2 9/9/2013 17:15 2 16587 8293.50 B8293.50 18218.22 0.4552 0.4537
Cc1 3 9/9/2013 17:06 2 15382 7691.00 7691.00 18218.23 0.4222 0.4443
Cc1 4 9/9/2013 17:02 2 15389 7694.50 7694.50 18218.23 0.4224 0.4296
Cc1 5 9/9/2013 16:58 2 15925 7962.50 7962.50 18218.24 0.4371 0.4233
Ci 6 9/9/2013 16:52 2 15427 7713.50 7713.50 18218.24 0.4234 0.4154
c1 7 9/9/2013 16:47 2 14394 7197.00 7197.00 i8218.24 0.3950 0.3994
C1 8 9/9/2013 16:43 2 14144 7072.00 7072.00 18218.25 0.3882 0.3884
cz 1 9/9/2013 16:43 2 17907 8953.50 8953.50 18218.25 0.4915 0.4808
c2 2 9/9/2013 16:39 2 17359 B679.50 B8679.50 18218.25 0.4764 0.4709
cz 3 9/9/2013 17:15 2 15716 7858.00 7858.00 18218.22 0.4313 0.4593
cz 4 9/9/2013 17:06 2 15736 7868.00 7868.00 18218.23 0.4319 0.4413
cz 5 9/9/2013 17:02 2 16600 8300.00 8300.00 18218.23 0.4556 0.4336
c2 6 9/9/2013 16:58 2 15578 7789.00 7789.00 18218.24 0.4275 0.4239
cz 7 9/9/2013 16:52 2 14551 7275.50 7275.50 18218.24 0.3994 0.4043
c2 8 9/9/2013 16:47 2 14259 7%29.50 712950 18218.24 0.3913 0.3908
c3 1 9/9/2013 16:47 2 17961 8980.50 8980.50 18218.24 0.4929 0.4816
C3 2 9/9/2013 16:43 2 17295 8647.50 8647.50 18218.25 0.4747 0.4720
Cc3 3 9/9/2013 16:39 2 16131 8065.50 8065.50 18218.25 0.4427 0.4609
c3 4 9/9/2013 17:15 2 16057 8028.50 8028.50 18218.22 0.4407 0.4436
c3 5 9/9/2013 17:06 2 16003 8001.50 8001.50 18218.23 0.4392 0.4361
C3 6 9/9/2013 17:02 2 15550 7775.00 7775.00 18218.23 0.4268 0.4268
c3 7 9/9/2013 16:58 2 14930 7465.00 7465.00 18218.24 0.4098 0.4080
c3 8 9/9/2013 16:52 2 14472 7236.00 7236.00 18218.24 0.3972 0.3950
[of:} 1 9/9/2013 16:52 2 18081 9040.50 9040.50 18218.24 0.4962 0.4817
C4 2 9/9/2013 16:47 2 17321 8660.50 8660.50 18218.24 0.4754 0.4724
Cc4 3 9/9/2013 16:43 2 15903 7951.50 7951.50 18218.25 0.4365 0.4615
C4 4 9/9/2013 16:39 2 15908 7954.00 7954.00 18218.25 0.4366 0.4446
c4 5 9/9/2013 17:15 2 16579 8289.50 8289.50 18218.22 0.4550 0.4373
(of ] 6 9/9/2013 17:06 2 15400 7700.00 7700.00 18218.23 0.4227 0.4283
C4 7 9/9/2013 17.02 2 14945 7472.50 7472,50 18218.23 0.4102 0.4099
[of:} 8 9/9/2013 16:58 2 14593 7296.50 7296.50 18218.24 0.4005 0.3972
D1 1 9/9/2013 16:58 2 16225 812.50 8112.50 18218.24 0.4453 0.4505
D1 2 9/9/20%3 16:52 2 17018 8509.00 8509.00 18218.24 0.4671 0.4440
D1 3 9/9/2013 16:47 2 15340 7670.00 7670.00 18218.24 0.4210 0.4363
D1 4 9/9/2013 16:43 2 15210 7605.00 7605.00 18218.25 0.4174 0.4245
D1 5 9/9/2013 16:39 2 15139 7569.50 7569.50 18218.25 0.4155 0.4194
D1 6 9/9/2013 17:15 2 15215 7607.50 7607.50 18218.22 0.4176 0.4130
D1 7 9/9/2013 17:06 2 14693 7346.50 7346.50 18218.23 0.4032 0.4001
D1 8 9/9/2013 17:02 2 14275 7137.50 7137.50 18218.23 0.3918 0.3911
D2 1 9/9/2013 1702 2 19299 9649.50 9649.50 18218.23 0.5297 0.5181
D2 2 9/9/2013 16:58 2 18598 9299.00 9299.00 18218.24 0.5104 0.5086
D2 3 9/9/2013 16:52 2 17475 8737.50 B8737.50 18218.24 0.4796 0.4976
D2 4 9/9/2013 16:47 2 17380 8690.00 8690.00 18218.24 0.4770 0.4804
D2 5 9/9/2013 16:43 2 17604 8802.00 8802,00 t18218.25 0.4831 0.4730
D2 6 9/9/20%3 16:39 2 16484 8242.00 B8242.00 18218.25 0.4524 0.4638
D2 7 9/9/2013 17:15 2 16650 8325.00 8325.00 18218.22 0.4570 0.4451
D2 8 9/9/2013 17.06 2 15653 7826.50 7826.50 18218.23 0.4296 0.4322
D3 1 9/9/2013 17:06 2 19375 9687.50 9687.50 18218.23 0.5317 0.5192
D3 2 9/9/2013 17:02 2 18612 9306.00 9306.00 18218.23 0.5108 0.5095
D3 3 9/9/2013 16:58 2 17451 8725.50 8725.50 18218.24 0.4789 (.4983
D3 4 9/9/2013 16:52 2 17221 8610.50 B610.50 18218.24 0.4726 0.4808
D3 5 9/9/2013 16:47 2 17654 B827.00 8827.00 18218.24 0.4845 0.4733
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Raw Count Data Sr-90 . Calculated

Detector Source ID Count Time Beta Raw Beta Decay Correcled  Efficiency : Efficiency

{#) (#) Start Time {min) {counts) (cpm) 5r-90 {cpm)*  Nominal (dpm)*  (cpm/dpm) i (cpm/dpm)
D3 5 9/5/2013 16:43 2 16893 8446.50 8446.50 18218.25 0.4636 0.4639
D3 Fi 9/9/2013 16:39 2 16296 8148.00 8148.00 18218.25 0.4472 0.4449
D3 8 9/9/2013 17:15 2 15749 7874.50 7874.50 18218.22 0.4322 0.4318
D4 1 9/9/2013 17:15 2 19439 9719.50 9719.50 18218.22 0.5335 0.5244
D4 2 9/9/2013 17:06 2 18995 9497.50 9497.50 18218.23 0.5213 0.5136
D4 3 9/9/2013 17:02 2 17544 8772.00 8772.00 18218.23 0.4815 0.50%1
D4 4 9/5/2013 16:58 2 i7145 8572.50 8572.50 18218.24 0.4705 0.4817
D4 5 9/9/2013 16:52 2 17590 8795.00 §795,00 18218.24 0.4828 0.4732
D4 6 9/9/2013 16:47 2 16815 8407.50 8407.50 i821B.24 0.4615 0.4628
D4 7 9/9/2013 16:43 2 16371 8185.50 8§185.50 18218.25 0.4453 0.4416
D4 8 9/9/2013 16:39 2 15484 7742.00 7742.00 18218.25 0.4250 0.4270
E1 1 9/9/2013 14:33 2 16911 8455.50 8455.50 18218.36 0.4641 0.4496
E3 2 9/9/2013 15:01 2 16143 8071.50 8071.50 18218.33 0.4430 0.4406
E1 3 9/9/2013 14:59 2 14763 7381.50 7381.50 18218.33 0.4052 0.4301
E1 4 9/9/2013 14:53 2 14977 7488.50 7488.50 18218.34 0.4110 0.4138
E1 5 9/9/2013 14:50 2 15123 7561.50 7561.50 18218.34 0.4150 0.4067
E1 [ 9/9/2013 14:47 2 14526 7263.00 7263.00 18218.34 0.3987 0.3980
Et 7 9/5/2013 14:44 2 13746 6873.00 5873.00 18218.35 00,3773 0.3802
E1 8 9/9/2013 14:39 2 13575 6787.50 6787.50 18218.35 0.3726 0.3680
E2 i 9/9/2013 14:39 2 16793 8396.50 8396.50 18218.35 0.4609 0.4488
E2 2 9/9/2013 14:34 2 16324 8162.00 8162.00 18218.36 0.4480 0.4401
E2 3 9/9/2013 15:01 2 14576 7288.00 7288.00 18218.33 0.4000 0.4301
E2 4 9/9/2013 14:59 2 14989 7494.50 7494.50 18218.33 0.4114 0.4145
E2 5 9/9/2013 14:53 2 15153 7576.50 7576.50 18218.34 0.4159 0.4077
E2 5] 9/9/2013 14:50 2 14712 7356.00 7356.00 18218.34 0.4038 (.3994
E2 7 9/9/2013 14:47 2 13919 5959.50 6959.50 18218.34 0,3820 0.3823
E2 8 9/9/2093 14:44 2 13536 6768.00 6768.00 18218.35 0.3715 0.3706
E3 1 9/9/2013 14:44 2 16656 8328.00 8§328.00 18218.35 0.4571 0.4486
E3 2 9/6/2013 14:39 2 16041 B020.50 8020.50 i8218.35 0.4402 0.4399
E3 3 9/9/2013 14:34 2 14927 7463.50 7463.50 18218.36 0.4097 0.4299
E3 4 9/9/2013 15:01 2 15061 7530.50 7530.50 18218.33 0.4133 0.4143
E3 5 9/9/2013 14:69 2 15477 7738.50 7738.50 18218.33 0.4248 0.4075
E3 6 9/9/2013 14:563 2 14420 7210.00 7210.00 18218.34 0.3958 0.3991
E3 7 9/9/2013 14:50 2 13966 6983.00 6983.00 18218.34 0.3833 0.3821
E3 8 9/9/2013 14:47 2 13397 6698.50 6698.50 18218.34 0.3677 0.3704
E4 1 9/9/2013 14:47 2 17333 8666.50 8666.50 18218.34 0.4757 0.4625
E4 2 9/9/2013 14:44 2 16703 8351.50 8351.50 18218.35 0.4584 0.4524
E4 3 9/9/2013 14:39 2 15155 7577.50 7577.50 8218.35 0.4159 0.4407
E4 4 9/6/2013 14:34 2 15336 7668.00 J668.00 18218.36 0.4209 0.4224
E4 5 9/9/2013 15:01 2 15382 7695.00 7696.00 18218.33 04224 0.4146
E4 6 9/9/2013 14:59 2 14474 7237.00 7237.00 18218.33 0.3972 0.4048
E4 7 9/9/2013 14:53 2 14066 7033.00 7033.00 18218.34 0.3860 0.3849
E4 B 9/9/2013 14:50 2 13728 6864.00 5864.00 18218.34 0.3768 0.3712
F1 1 9/9/2013 14:50 2 17509 8754.50 8754.50 18218.34 0.4805 0.4735
F1 2 9/9/2013 14:47 2 17204 8602.00 8602.00 18218.34 0.4722 0.4648
Fi 3 9/9/2013 14:44 2 15886 7943.00 7943.00 18218.35 0.4360 0.4547
F1 4 9/9/2013 14:39 2 15702 7851.00 7851.00 18218.35 0.4309 0.4390
Fi 5 9/9/2013 14:34 2 16079 8039.50 8039.50 18218.36 0.4413 0.4322
F1 6 9/9/2013 15:01 2 15539 7769.50 7769.50 18218.33 0.4265 0.4238
F1 7 9/9/2013 14:59 2 14815 7407.50 7407.50 18218.33 0.4066 0.4067
F1 2] 9/9/2013 14:53 2 14420 7210.00 7210.00 18218.34 (.3958 0.3949
F2 1 9/9/2013 14:53 2 16914 8457.00 8457.00 18218.34 0.4642 0.4582
F2 2 9/9/2013 14:50 2 16530 8265.00 8265.00 18218.34 0.4537 0.4499
F2 3 9/9/2013 14:47 2 15384 7697.00 7697.00 18218.34 0.4225 0.4403
F2 4 9/9/2013 14:44 2 15303 7651.50 7651.50 18218.35 0.4200 0.4255
F2 5 9/9/2013 14:39 2 15856 7928.00 7928.00 18218.35 0.4352 0.4190
F2 6 9/6/2013 14:34 2 15058 7529.00 7529.00 18218.36 0.4133 0.4110
F2 7 9/9/2013 15:01 2 14103 7051.50 7051.50 18218.33 0.3871 0.3948
F2 2] 9/9/2013 14:59 2 14081 7040.50 7040.50 18218.33 0.3865 0.3835
F3 1 9/9/2013 14:59 2 17719 8859.50 8859.50 18218.33 0.4863 0.4699
F3 2 9/9/2013 14:53 2 16760 8380.00 8380.00 18218.34 0.4600 0,4506
F3 3 9/9/2013 14:50 2 15724 7862.00 7862.00 18218.34 0.4315 0.4497
F3 4 9/9/2013 14:47 2 15350 7675.00 7675.00 18218.34 0.4213 0.4329
F3 5 9/9/2013 14:44 2 15706 7853.00 7853.00 18218.35 0.4310 0.42586
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Raw Count Data S5¢-90 Calculated

Detector Source ID Count Time Beta Raw Beta Decay Corrected  Efficiency : Efficiency

(#) {#) Start Time {min) {counts) {cpm}) Sr-20 {cpm)*  Nominal {dpm)**  {cpm/dpm) i {cpm/dpm)
F3 6 9/9/2013 14;39 2 15318 7657.50 7657.50 18218.35 0.4203 0.4166
F3 7 9/9/2013 14:34 2 14643 7321.50 7321.50 18218.36 0.4019 0.3982
F3 8 9/9/2013 15:01 2 14090 7045.00 7045.00 18218.33 0.3867 (.3855
F4 1 9/9/20%3 15:01 2 17974 8987.00 8987.00 18218.33 0.4933 0.4769
Fa 2 9/9/2013 14:59 2 17073 8536.50 8536.50 18218.33 0.4686 0.4672
F4 3 9/9/2013 14:53 2 15849 7924.50 7924.50 18218.34 0.4350 0.4560
Fa 4 9/9/2013 14:50 2 15570 7785.00 7785.00 18218.34 0.4273 0.4387
F4 5 9/9/2013 14:47 2 16112 B8056.00 8056.00 18218.34 0.4422 0.43%1
F4 6 9/9/2013 14:44 2 15291 7645.50 7645.50 18218.35 0.4197 0.4218
F4 7 9/9/2018 14:39 2 14758 7379.00 7379.00 18218.35 0.4050 0.4028
Fa B 9/9/2013 14:34 2 14329 7164,50 7164.50 18218.36 0,3933 0.3897
G1 1 9/26/2013 10:36 2 16899 8449.50 8449.50 18198.23 0.4643 0.4573
G1 2 9/26/2013 10:53 2 16560 8280.00 8280.00 18198.21 0.4550 0.4481%
G1 3 9/26/2013 10:46 2 15184 7592.00 7592.00 18198.22 0.4372 0.4374
G1 4 9/26/2013 10:40 2 15102 7551.00 7551.00 18198.22 0.4149 0.4209
Gi1 5 9/26/2013 11:00 2 15399 7699.50 7699.50 18198.21 0.4231 0.4137
G1 <] 9/26/2013 11:31 2 14876 7438.00 7438.00 18198.18 0.4087 0.4048
G 7 9/26/2013 11:25 2 14010 7005.00 7005.00 18198.19 0.38489 0.3867
G1 8 9/26/2013 11:03 2 13648 6824.00 6824.00 18198.20 0.3750 0.9742
G2 1 9/26/2013 10:40 2 17663 8831.50 8831.50 18198.22 0.4853 0.4647
G2 2 9/26/2013 10:36 2 16439 B219.50 8219.50 $8198.23 0.4517 0.4558
G2 3 9/26/2013 10:53 2 15286 7643.00 7643.00 18198.21 0.4200 0.4455
G2 4 9/26/2013 10:46 2 15480 7740.00 7740.00 18198.22 0.4253 0.4295
G2 2 9/26/2013 11:03 2 15617 7808.50 7808.50 18198.20 0.4291 0.4226
G2 5] 9/26/2013 11:00 2 15167 7583.50 7583.50 18198.21 0.4167 0.4141
G2 7 9/26/2013 11:3t 2 14647 7323.50 7323.50 18198.18 0.4024 0.3966
G2 8 9/26/2013 11:25 2 13940 6970.00 6970.00 18196.19 0.3830 0.3846
G3 1 9/26/2013 10:46 2 17971 8985.50 8985.50 18198.22 0.4938 0.4740
G3 2 9/26/2013 10:40 2 16883 8441.50 8441.50 18198.22 0.4639 0.4650
G3 3 9/26/2013 10:36 2 15588 7794.00 7794.00 18198.23 0.4283 0.4544
G3 4 9/26/2013 10:53 2 15531 7765.50 7765.50 18198.21 0.4267 (.4381
G3 5 9/26/2013 11:25 2 16104 8052.00 8052.00 18198.19 0.4425 0.4310
G3 6 9/26/2013 11:03 2 15482 7741.00 7741.00 18198.20 0.4254 0.4222
G3 7 9/26/2013 11:00 2 14951 7475.50 7475.50 18198.21 0.4108 (.4044
G3 8 9/26/201311:31 2 14197 7098.50 7098.50 18198.18 0.3901 0.3921
G4 1 9/26/2013 10:53 2 17172 8586.00 8586.00 18198.21 0.4718 0.4610
G4 2 9/26/2013 10:46 2 16733 8366.50 8366.50 18198.22 0.4597 0.4517
G4 3 9/26/201310:40 2 15138 7569.00 7569.00 18198.22 0.4159 (.4409
G4 4 9/26/2013 10:36 2 15028 7514,00 7514.00 18198.23 0.4129 0.4241
G4 5 9/26/2013 11:31 2 15641 7820.50 7820.50 18198.18 0.4287 0.4169
G4 6 9/26/201311:25 2 14815 7407.50 7407.50 18198.19 0.4070 0.4079
G4 7 9/26/2013 11:03 2 14560 7280.00 7280.00 18198.20 0.4000 0.3896
Gd 8 9/26/2013 11:00 2 13536 6768.00 £768.00 18198.21 0.3719 0.3770
H1t 1 9/26/2013 11:00 2 17027 8513.50 8513.50 18198.21 0.4678 0.4535
H1 2 9/26/2013 11131 2 16180 8090.00 8090.00 18198.18 0.4445 0.4453
H1 3 9/26/2013 11:25 2 14973 7486.50 7486.50 18198.19 0.4114 0.4357
H1 4 9/26/2013 11:03 2 15289 7644,50 7644.50 18198.20 0.4201 0.4209
H1 5 9/26/2013 10:36 2 15413 7706.50 7706.50 18198.23 0.4235 0.4145
H1 6 9/26/2013 10:53 2 14968 7484.00 7484.00 18198.21 0.4112 0.4066
H1 7 9/26/2013 10:46 2 14044 7022.00 7022.00 18198.22 0.3859 0.3904
H1 8 9/26/2013 10:40 2 13892 6946.00 6946.00 18198.22 0.3817 0.3792
Hz2 1 9/26/2013 11:03 2 17194 8597.00 8597.00 18196.20 0.4724 0.4571
H2 2 9/26/2013 11:00 2 16398 81099.00 8199.00 18198.21 0.4505 0.4488
Hz2 3 9/26/2013 11:31 2 15340 7670.00 7670.00 18198.18 0.4215 0.4382
Hz 4 9/26/2013 11:25 2 15164 7582.00 7582.00 18198.19 0.4166 (.4242
H2 5 9/26/2013 10:40 2 15245 7622.50 7622.50 18198.22 0.4189 0.4177
H2 6 9/26/2013 10:36 2 14889 7444.50 7444.50 18198.23 0.4091 0.4097
Hz2 7 9/26/2013 10:53 2 14473 7236.50 7236,50 18198.21 0.3976 0.3934
H2 8 9/26/2013 10:46 2 14037 7018.50 7018.50 18198.22 0.3857 0.3821
H3 1 9/26/2013 11:25 2 17552 8776.00 8776.00 18198.19 0.4822 0.4681
H3 2 9/26/2013 11:03 2 16635 8317.50 8317.50 18198.20 0.4571 0.4592
H3 3 9/26/2013 11:00 2 15529 7764.50 7764.50 18198.21 0.4267 0.4488
H3 4 9/26/2013 11:31 2 15613 7806.50 7806.50 18198.18 0.4290 0.4327
H3 5 9/26/2013 10:46 2 15953 7976.50 7976.50 18198.22 0.4383 0.4258
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Raw Count Data

Sr-90

. Calculated

Detector Source ID Count Time Beta Raw Beta Decay Correclted  Efficiency : Efficiency
{#) (#) Start Time (min) {counts) (cpm) Sr-90 {cpm)*  Nominal (dpm)*™ (cpm/dpm) i (cpm/dpm)
H3 6 9/26/2013 10:40 2 158329 7664.50 7664.50 18198.22 0.4212 0.4172
H3 7 9/26/2013 10:36 2 14369 7184.50 7184.50 18198.23 0.3948 0.39596
H3 8 9/26/2013 10:53 2 14185 7092.50 7092.50 18198.21 0.3897 0.3875
H4 1 9/26/2013 11:31 2 17097 B8548.50 B8548.50 18198.18 0.4697 0.4567
H4 2 9/26/2013 11:25 2 16376 8188.00 B8188.00 18198,19 0.4499 0.4479
H4 3 9/26/2013 11:03 2 15008 7504.00 7504.00 18198.20 0.4123 0.4378
H4 4 9/26/2013 11.00 2 15103 7551.50 7551.50 18198.21 .4150 0.4220
H4 5 9/26/2013 10:53 2 15640 7820.00 7820.00 18198.21 0.4297 0.4152
H4 5] 9/26/2013 10:46 2 14811 7455.50 7455.50 18198.22 0.4097 0.4068
H4 7 9/26/2013 10:40 2 14298 7149.00 7149.00 18198.22 0.3928 0.3896
H4 8 9/26/2013 10:36 2 13628 6814.00 65814.00 18198.23 0.3744 0.3777
i1 H 9/9/2013 15:37 2 16107 B053.50 B053.50 t8218.30 0.4421 0.4342
I 2 9/9/2013 16;35 2 15780 7890.00 7890.00 i8218.25 0.4331 0.4262
11 3 9/9/2013 16:30 2 14528 7264.00 7264.00 18218.26 0.3987 0.4169
11 4 9/9/2013 16:26 2 14324 7162.00 7162.00 18218.26 0.3931 0.4026
11 5 9/9/2013 16:18 2 14933 7466.50 7466.50 18218.27 0.4098 0.3963
&l 6 9/9/2013 16:15 2 14042 7021.00 7021.00 18218.27 0.3854 0.3886
1 7 9/9/2013 16:06 2 13572 6786.00 6786.00 18218.28 0.3725 0.3729
H 8 9/9/2013 16:02 2 13304 6652,00 6652.00 18218.28 0.3651 0.3621%
2 1 9/9/2013 16:02 2 17133 B566.50 8566.50 18218.28 0.4702 0.4589
2 2 9/9/2013 15:37 2 16766 B8383.00 8383.00 18218.30 0,4601 0.4503
2 3 9/9/2013 16:35 2 15058 7529.00 7529.00 18218.25 0.4133 0.4390
iz 4 9/9/2013 16;30 2 14984 7492.00 7492.00 18218.26 0.4112 0.4216
2 5 9/9/2013 16:26 2 15644 7772.00 7772.00 18218.26 0.4266 0.4141
12 [5] 9/9/2013 16:18 2 14785 7392.50 7392.50 18218.27 0.4058 0.4047
12 7 9/9/2013 16:15 2 14062 7026.00 7026.00 1821B.27 0.3857 0.3857
12 8 9/8/2013 16:06 2 13662 6831.00 6831.00 18218.28 0.3750 0.3726
13 1 9/9/2013 16:06 2 16777 B8388.50 8388.50 168218.28 0.4604 0.4503
13 2 9/9/2013 16:02 2 16493 B8246.50 8246.50 18218.28 0.4526 0.44%3
13 3 9/9/2013 15:37 2 14621 7310.50 7310.50 18218.30 0.4013 0.4308
13 4 9/9/2013 16:35 2 14775 7387.50 7387.50 18218.25 0.4055 0.4145
13 5 9/9/2013 16:30 2 15367 7683.50 7683.50 1B8218.26 0.4217 0.4075
13 6 9/9/2013 16:26 2 14583 7291.50 7291.50 18218.26 0.4002 0.3988
13 7 9/9/2013 16:18 2 13862 65931.00 §931.00 18218.27 0.3804 0.3811
13 B 9/9/20t3 16:15 2 13509 6754.50 6754.50 18218.27 0.3708 0.3688
14 1 9/9/2013 16:15 2 17024 8512.00 B512.00 18218.27 0.4672 0.4572
4 2 9/9/2013 16:06 2 16421 8210.50 B8210.50 18218.28 0.4507 0.4478
4 3 9/9/2013 16:02 2 15315 7657.50 7657.50 16216.28 0.4203 0.4368
4 4 9/%/2013 15:37 2 14962 7481.00 7481.00 18218.30 0.4106 0.4197
4 5 9/9/2013 16:35 2 15512 7756.00 7756.00 18218.25 0.4257 0.4123
4 6 9/9/2013 16:30 2 14499 7249.,50 7249.50 18218.26 0.3979 0.4032
4 7 9/9/2013 16:26 2 14177 7088.50 7088.50 18218.26 0.3891 0.3846
14 B 9/9/2013 16:18 2 13548 6774.00 6774.00 18218.27 0.3718 0.3717
Ji 1 9/9/2013 16:18 2 15980 7990.00 7980.00 1821B.27 0.4386 0.4284
Jt 2 9/9/2013 16:15 2 15477 7738.50 7738.50 18218.27 0.4248 0.4207
Ji 3 9/9/2013 16:06 2 14175 7087.50 7087.50 18218.28 0.3890 0.4118
Ji 4 9/9/2013 16:02 2 14437 7218.50 7218.50 18218.28 0.3962 0.3979
Ji 5 9/9/2013 15:37 2 14668 7334.00 733400 18218.30 0.4026 0.3919
J1 [5] 9/9/2013 16:35 2 13906 6953.00 6953.00 18218.25 0.3y 0.3845
J1 7 9/9/2013 16:30 2 13573 6786.50 6786.50 18218.26 0,3725 0.3693
J1 8 9/9/2013 16:26 2 13047 6523.50 6523.50 18218.26 0.3581 0.3582
J2 1 9/9/2013 16:26 2 15826 7913.00 7913.00 18218.26 0.4343 0.4244
Jz 2 9/9/2013 16:18 2 15410 7705.00 7705.00 168218.27 0.4229 0.4160
J2 3 9/9/2013 16:15 2 13921 65960.50 6960.50 18218.27 0.3821 0.4062
J2 4 9/9/2013 16:06 2 14028 7014.00 7014.00 18218.28 0.3850 0.3911
Jz 5 9/9/2013 16:02 2 14510 7255.00 7255.00 18218.28 0.3982 0.3845
J2 6 92013 15:37 2 13767 6883.50 6BB3.50 18218.30 0.3778 0.3764
Jz2 7 9/9/2013 16:35 2 12780 6390.00 6390.00 18218.25 0.3507 0.3598
J2 B 9/9/2013 16:30 2 12959 6479.50 6473.50 18218.26 0.3557 0.3484
J3 1 9/9/2013 16:30 2 15950 7975.00 7975.00 18218.26 0.4377 0,4263
J3 2 9/9/2013 16:26 2 15398 7699.00 7698.00 18218.26 0.4226 04177
Ja 3 9/9/2013 16:18 2 14110 7055.00 7055.00 18218.27 0.3872 0.4077
Ja 4 9/9/2013 16:15 2 14013 7006.50 7006.50 18218.27 0.3846 0.3922
J3 5 9/9/2013 16:06 2 14341 7170.50 7170.50 18218.28 0.3936 0.3855
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Raw Count Data

5r-90

. Calculated

Detector Source ID Count Time Beta Raw Beta Decay Corrected  Efficiency : Efficiency
#) {#) Start Time {min) {counts) {cpm) 5r-90 (cpm)*  Nominal (dpm)**  {epm/dpm) | {cpmdpm)
J3 & 9/9/2013 16:02 2 13833 6916.50 6916.50 18218.28 0.3796 0.3771
J3 7 9/9/2013 15:37 2 12957 6478.50 6478.50 18218.30 0.3556 0.3602
J3 8 9/9/2013 16:35 2 12909 6454.50 6454.50 18218.25 0.3543 0.3485
J4 1 9/9/2013 16:35 2 15632 7816.00 7816.00 18218.25 0.4290 0.4200
J4 -2 9/9/2013 16:30 2 15274 7637.00 7637.00 18218.26 0.4192 0.4134
Jé 3 9/9/2013 16:26 2 13967 6983.580 6983.50 18218.26 0.3833 0.4058
J4 4 9/9/2013 16:18 2 14190 7095.00 7095.00 iB2i8.27T 0.3894 0.3941
J4 5 9/9/2013 16115 2 14844 7422.00 7422.00 18218.27 0.4074 0.3889
J4 6 9/9/2013 16:06 2 13609 6804.50 6804.50 18218.28 03735 0.3826
J4 7 9/9/2013 16:02 2 13510 6755.00 6755.00 18218.28 0.3708 0.3698
J4 8 9/9/2013 15:37 2 13221 6610.50 6610.50 18218.30 0.3628 0.3609
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‘Gurrent Calibration -'LB410¢
Geometry 2 inch Planchett

Beta
LB4100
Al
A2
A3
Ad
B1
B2
B3
B4
Ci
C2
C3
Ca
DA
D2
D3
D4
E1
E2
E3
E4
F1
F2
F3
F4
G1
G2
G3
G4
H1
H2
H3
H4
n
2
13
14
J1
J2
J3
Ja

Cal Date
AD
4.517776E-01
4.533345E-01
4,512640E-01
#N/A
A4.471782E-01
4.683737E-01
4.711931E-01
4.119467E-01
4.618452E-01
4.808455E-01
4.815829E-01
4.816980E-01
4,505411E-01
5.181032E-01
5.191593E-01
5.243977E-01
4,495943E-01
4.487583E-01
4.485964E-01
4.625023E-01
4.735259E-01
4.582001E-01
4.699131E-01
4,768834E-01
4,573162E-01
4.646813E-01
4.740333E-01
4.609992E-01
4,534870E-01
4.571300E-H
4.680786E-01
4.,566638E-01
4.341816E-01
4,599250E-01
4,502543E-01
4,572430E-01
4.284168E-01
4.244063E-01
4,263249E-01
4,199794E-01

10/1/2013 Exp Date

Al
-7.333825E-04
-6.868451E-04
-6.621341E-04

#N/A
-6.861698E-04
-6.800834E-04
-7.768793E-04
-5.172153E-04
-5.342067E-04
-7.778612E-04
-7.480082E-04
-7.294338E-04
-5.129339E-04
-7.418491E-04
-7.543282E-04
-B.414364E-04
-7.049993E-04
-6.749213E-04
-6.7556336E-04
-7.886521E-04
-6.791416E-04
-6.446490E-04
-7.287168E-04
-7.526203E-04
-7.176299E-04
-6.917745E-04
-7.075361E-04
-7.255933E-04
-6.411768E-04
-6.478484E-04
-6.955425E-04
-6.818099E-04
-6.226241E-04
-7.543857E-04
-7.030587E-04
-7.384135E-04
-6.005571E-04
-5.563185E-04
-6.718829E-04
-5.104191E-04

A2

9/30/2014
A3 .

A4
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LB4100_Alpha Xtatk_Sepi3_Efi.xls

Alpha Xtalk Calibration - LB4100 - Sep 2013

Isotope Po-210 .
. Standard ID number 1675-A Source Weight
= Half Life (days) 138.38 Measured
T Std, Act. {dpm/mL) 22622.415% Source weight {(mg}
B Reference Date 8/1/2013 1 0.0
g volume of spike {mL) 20 2 33
Std. Nominal (dpm) 33668.30 3 6.5
Decay Date 9/28/20143 4 16.4
5 321
6 476
7 65.0
8 79.%
Raw Count Data Po-210 Source Calculated
Detector Scurce [D Count Time  Alpha Beta Xialk Measured Xtalk
(#) {(#) Start Time (min) {counts) ({counts)| (Beta/Alpha) Weight {Beta/Alpha)
Al 1 9/30/2013 20:39 3 18420 449 2.4376% 0.0 3.0202%
Al 2 9/30/2013 21:11 3 17017 699 4.1077% 3.3 3.6404%
At 3 9/30/2013 21:07 3 14238 604 4.2422% 6.5 4.1350%
Al 4 9/30/2013 21:03 3 13822 765 5.5347% 16.4 5.0877%
Ad 5 9/30/2013 20:59 3 12940 601 4.6445% 32.1 5.2892%
Al 6 9/30/2013 20:54 3 13622 643 4.7203% 47.6 4.7367%
A 7 9/30/2013 20:49 3 11092 530 4.7782% 65.0 4.3805%
Al 8 9/30/2013 20:44 3 11112 559 5.0306% 79.5 5.2061%
A2 1 9/30/2013 20:44 3 21350 309 1.4473% 0.0 1.8687%
A2 2 9/30/2013 20:39 3 20911 516 2.4676% 3.3 2.2082%
A2 3 9/30/2013 21:11 3 16834 479 2.8454% 6.5 2.4813%
A2 4 9/30/2013 21:07 3 17395 499 2.8686% 16.4 3.0252%
A2 5 9/30/2013 21:03 3 15350 499 3.2508% 321 3.2211%
A2 6 9/30/2013 20:59 3 16643 462 2.7759% 47.6 3.0690%
A2 7 9/30/2013 20:54 3 12873 447 3.4724% 65.0 3.1288%
A2 8 9/30/2013 20:49 3 12744 477 3.7429% 79.5 3.8686%
A3 1 9/30/2013 20:49 3 21168 381 1.7998% 0.0 2.0645%
A3 2 9/30/2013 20:44 3 21072 531 2.5199% 3.3 2.3576%
A3 3 9/30/2013 20:39 3 16705 457 2,7357% 6.5 2.5951%
A3 4 9/30/2013 21:11 3 16784 538 3.2054% 16.4 3.0784%
A3 5 9/30/2013 21:07 3 15202 464 3.0522% 32.1 3.2803%
A3 6 9/30/2013 21:03 3 16169 504 3.1171% 47.6 3.1698%
A3 7 9/30/2013 20:59 3 12898 438 3.3959% 65.0 3.1963%
A3 8 9/30/2013 20:54 3 12720 466 3.6635% 79,5 3.7475%
Ad 2 9/30/2013 20:53 0 0 78 #DIV/O! 3.3 #VALUE!
Ad 3 9/30/2013 20:48 0.0t 0 340 #DIV/0! 6.5 #VALUE!
Ad 4 9/30/2013 20:43 0.01 0 407 #DIV/0! 16.4 #VALUE!
A4 6 9/30/2013 21:11 0 0 40 #DIV/0! 47.6 #VALUE!
Ad 7 9/30/2013 21:07 0.01 0 155 #DW/0! 65.0 #VALUE!
Ad 8 9/30/2013 21:02 0 0 13 #DIV/I0L 79.5 #VALUE!
B1 1 9/30/2013 20:59 3 25567 240 0.9387% 0.0 1.0018%
B1 2 9/30/2013 20:54 3 26019 284 1.0915% 3.3 1.2074%
B1 3 9/30/2013 20:49 3 21567 348 1.6136% 6.5 1.3723%
B1 4 9/30/2013 20:44 3 21292 361 1.6955% 16.4 1.6966%
B1 5 9/30/2013 20:39 3 19174 324 1.6898% 321 1,7965%
B1 6 9/30/2013 21:11 3 20279 343 1.6914% 47.6 1.6725%
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Raw Count Data Po-210 Source Calculated
Detector Source 1D Count Time  Alpha Beta Xtalk Measured Xtalk
#) #) Start Time (min) (counts}) (counts) | (Beta/Alpha) Weight {Beta/Alpha)
B1 7 9/30/2013 21:07 3 16560 283 1.7089% 65.0 1.6565%
B1 8 9/30/2013 21:03 3 16423 332 2.0216% 79.5 2.0474%
B2 1 9/30/2013 21:03 3 21163 337 1.5924% 0.0 1.8229%
B2 2 9/30/2013 20:59 3 21588 489 2.2651% 3.3 21278%
B2 3 9/30/2013 20:54 3 17391 446 2.5645% 6.5 2.3850%
B2 4 9/30/2013 20:49 3 17754 521 2.9345% 16.4 2.9696%
B2 5 9/30/2013 20:44 3 15805 537 3.3977% 321 3.4004%
B2 6 9/30/2013 20:39 3 16842 556 3.3013% 47.6 3.4987%
B2 7 9/30/2013 21:11 3 13040 500 3.8344% 65.0 3.6004%
B2 8 9/30/2013 21:07 3 13210 514 3.8910% 79.5 3.9761%
B3 1 9/30/2013 21:07 3 20623 293 1.4207% 0.0 1.6353%
83 2 9/30/2013 21:03 3 20881 450 2.1551% 3.3 2.0307%
B3 3 9/30/2013 20:59 3 16898 415 2.4559% 6.5 2.3488%
B3 4 9/30/2013 20:54 3 16662 518 3.1089% 16.4 2.9785%
B3 5 9/30/2013 20:49 3 15515 463 2.9842% 3z 3.1663%
B3 8 9/30/2013 20:44 3 16644 463 2.7818% 47.6 2.8704%
B3 7 9/30/2013 20:39 3 13813 396 2.8669% 65.0 2.6603%
B3 8 9/30/2013 21:11 3 13263 404 3.0461% 79.5 3.1292%
B4 1 9/30/2013 21:11 3 20779 357 1.7181% 0.0 1.7265%
B4 2 9/30/2013 21:07 3 20600 437 -2.1214% 3.3 2.0106%
B4 3 9/30/2013 21:03 3 17014 348 2.0336% 6.5 2.2493%
B4 4 9/30/2013 20:59 3 16641 494 2.9686% 16.4 2.7837%
84 5 9/30/2013 20:54 3 14997 465 3.1006% 32.1 3.1347%
B4 6 9/30/2013 20:49 3 15880 475 2.9912% 47.6 3.1170%
B4 7 9/30/2013 20:44 3 12666 396 3.1265% 65.0 2.9927%
B4 8 9/30/2013 20:39 3 12961 391 3.0167% 79.5 3.0621%
C1 H 9/30/2013 19:17 3 24513 279 1.1382% 0.0 1.2529%
C1 2 9/30/2013 19:55 3 24409 409 1.6756% 3.3 1.4374%
Ct 3 9/30/2013 19:50 3 21052 322 1.5295% 6.5 1.5913%
C1 4 9/30/2013 19:44 3 19491 345 1.7700% 16.4 1.9272%
C1 5 9/30/2013 19:39 3 17773 409 2.3012% 321 2.1156%
Ci 6 8/30/2013 19:33 3 18187 348 1.9135% 47.6 2.0411%
C1 7 9/30/2013 19:29 3 15759 301 1.9100% 65.0 1.8640%
Ct 8 9/30/2013 19:22 3 15371 277 1.8021% 79.5 1.8107%
c2 1 9/30/2013 19:22 3 20716 461 2.2253% 0.0 2.6347%
c2 2 9/30/2013 19:17 3 20160 678 3.3631% 3.3 2.8830%
c2 3 8/30/2013 19:55 3 17390 521 2.9960% 6.5 3.0964%
c2 4 9/30/2013 19:50 3 16370 636 3.8852% 16.4 3.6002%
c2 5 9/30/2013 19;44 3 14635 531 13.6283% 32.1 3.9980%
c2 8 9/30/2013 19:39 3 15254 615 4,0317% 47.6 4.0501%
c2 7 9/30/2013 19:33 3 12680 525 4.1404% 65.0 3.9043%
c2 8 9/30/2013 19:29 3 12530 460 3.6712% 79.5 3.7744%
C3 1 9/30/2013 19:29 3 17189 463 2.6936% 0.0 2.9940%
C3 2 9/30/2013 19:22 3 17465 653 3.7389% 33 3.3914%
C3 3 9/30/2013 19:17 3 13556 495 3.6515% 6.5 3.7232%
C3 4 9/30/2013 19:55 3 13938 642 4.6061% 16.4 4,4555%
C3 5 9/30/2013 19:50 3 12360 806 4.9029% 321 4.9161%
C3 5] 9/30/2013 19:44 3 12886 580 4,5010% 47.6 4.8915%
C3 7 9/30/2013 19:39 3 10566 553 5.2338% 65.0 4.8053%
C3 8 9/30/2013 19:33 3 10777 532 4.9364% 79.5 5.0872%
C4 1 9/30/2013 19:34 3 14662 381 2.5986% 0.0 3.0440%
C4 2 9/30/2013 19:29 3 15327 549 3.5819% 3.3 3.4183%
C4 3 9/30/2013 19:22 3 12549 520 4,1438% 6.5 3.7383%
C4 4 89/30/201319:17 3 11890 547 4.6005% 16.4 4.4892%
C4 5 9/30/2013 19:55 3 11266 545 4.8376% 32.1 5.0995%
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Raw Count Data Po-210 Source Galculated
Detector Source ID Count Time  Alpha Beta Xtalk Measured Xtalk
) (#) Start Time {min) (counts) (counts) | (Beta/Alpha) Weight {Beta/Alpha)
C4 6 9/30/2013 19:50 3 11406 575 5.0412% 47.6 5.2789%
C4 7 9/30/2013 19:44 3 9292 539 5.8007% 65.0 5.3649%
C4 8 9/30/2013 19:39 3 0588 525 5.4756% 79.5 5.6467%
(D] 1 9/30/2013 19:40 3 24496 397 1.6207% 0.0 1.8018%
o1 2 9/30/2013 19:35 3 24434 570 2.3328% 33 2.1401%
D1 3 9/30/2013 19:30 3 19812 449 2.2663% B.5 2.4169%
D1 4 9/30/2013 19:23 3 19694 666 3.3817% 16.4 2.9955%
D1 5 9/30/2013 19:18 3 17808 538 3.0215% 3241 3.2749%
D1 6 9/30/2013 19:56 3 19381 573 2.9565% 47.6 3.1665%
Dt 7 9/30/2013 19:51 3 15655 544 3.4749% 65.0 31271%
D1 8 9/30/2013 19:45 3 15526 536 3.4523% 79.5 3.5839%
D2 1 9/30/2013 19:45 3 22812 379 1.6614% 0.0 1.9831%
D2 2 9/30/2013 19:40 3 23153 562 2.4273% 3.3 2.3945%
D2 a 9/30/2013 19:35 3 18268 566 3.0983% 6.5 2.7373%
D2 4 9/30/2013 19:30 3 18126 661 3.6467% 16.4 3.4898%
D2 5 9/30/2013 19:23 3 16237 601 3.7014% 32.1 3.9533%
D2 6 9/30/2013 19:18 3 17654 653 3.6989% 476 3.9189%
D2 7 9/30/2013 19:56 3 13925 590 4.2370% 65.0 3.8387%
D2 8 9/30/2013 19:51 3 13969 560 4.0089% 79.5 4.1643%
D3 1 9/30/2013 19:51 3 23020 359 1.5595% 0.0 1.8330%
D3 2 9/30/2013 19:45 3 23584 539 2,2854% 3.3 21977%
D3 3 9/30/2013 19:40 3 18592 498 2.6786% 6.5 2.4973%
D3 4 9/30/2013 19:35 3 19060 641 3.3631% 16.4 3.1311%
D3 5 9/30/2013 19:30 3 16669 543 3.2575% 32.1 3.4662%
D3 6 9/30/2013 19:23 3 18123 564 31121% 47.6 3.4004%
D3 7 9/30/2013 19:18 3 14345 554 3.8620% 65.0 3.4300%
D3 8 9/30/2013 19:56 3 14213 544 3.8275% 79.5 3.9901%
D4 1 9/30/2013 19:56 3 24458 358 1.5046% 0.0 1.6875%
D4 2 9/30/2013 19:51 3 24655 567 2.2997% 3.3 2,0418%
D4 3 9/30/2013 19:45 3 20843 458 2.2187% 6.5 2.3311%
D4 4 9/30/2013 19:40 3 19610 602 3.0699% 16.4 2.9330%
D4 5 9/30/2013 19:35 3 17845 560 3.1381% 321 3.2256%
D4 6 9/30/2013 19:30 3 18648 562 3.0137% 47.6 3.1420%
D4 7 9/30/2013 19:23 3 15241 516 3.3856% 65.0 3.2003%
D4 8 9/30/2013 19:18 3 15410 581 3.7703% 79.5 3.8394%
E1 1 9/29/2013 19:42 3 24802 289 1.1652% 0.0 1.2650%
E1 2 9/29/2013 20:16 3 24959 390 1.5626% 3.3 1.4998%
E1 3 9/29/2013 20:12 3 20668 354 1.7128% 6.5 1.6904%
E1 4 9/29/2013 20:07 3 19734 434 2.1993% 16.4 2.0786%
E1 5 9/29/2013 20:01% 3 17859 369 2.0662% 321 22311%
E1l 53 9/29/2013 19:56 3 19212 408 2.1237% 47.6 21012%
Ef 7 9/29/2013 19:52 3 15476 322 2.0806% 65.0 20 11%
E1 8 9/29/2013 19:47 3 15532 350 2.2534% 79.5 2.2865%
E2 1 9/29/2013 19:47 3 18122 472 2,6046% 0.0 2.7882%
E2 2 9/29/2013 19:42 3 18918 633 3.3460% 3.3 3.3302%
E2 3 9/29/2013 20:16 3 14820 589 3.9744% 6.5 3.7640%
E2 4 9/29/2013 20:12 3 14849 697 4.6939% 16.4 4.6107%
E2 5 9/29/2013 20:07 3 13331 628 4.7108% 32.1 4.8353%
E2 B 9/29/2013 20:01 3 14317 612 4.2746% 47.6 4.4275%
E2 7 9/29/2013 19:56 3 11828 529 4.4721% 65.0 4.2263%
E2 8 9/29/2013 19:52 a 11569 574 4.9615% 79.5 5.0557%
E3 1 9/29/2013 19:52 3 24174 302 1.2493% 0.0 1.3377%
E3 2 9/29/2013 19:47 3 24539 371 1.5119% 3.3 1.5149%
E3 3 9/29/2013 19:42 3 19901 362 1.8180% 6.5 1.6605%
E3 4 9/29/2013 20:16 3 19870 377 1.8973% 16.4 1.9704%
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Raw Count Data Po-210 Source Calculated
Detector Source ID Count Time  Alpha Beta Xtatk Measured Xialk
{# {#) Start Time {min) {counts) (counts) | (Beta/Alpha) Weight {Beta/Alpha)
E3 5 9/29/2013 20:12 3 17510 387 2.2102% 321 2.1464%
E3 B 9/29/2013 20:07 3 18837 377 2.0014% 47.6 2.1480%
E3 7 9/29/2013 20:01 3 15271 362 2.3705% 65.0 2.2361%
E3 8 9/29/2013 19:56 3 14674 376 2.5624% 79.5 2.6080%
E4 1 9/29/2013 19:56 3 23212 350 1.5078% 0.0 1.6116%
E4 2 9/28/2013 19:52 3 23389 459 1.9625% 3.3 1.8569%
E4 3 9/29/2013 19:47 3 19631 394 2.0070% 6.5 2.0618%
E4 4 9/29/2013 19:42 3 18584 499 2.6851% 16.4 2.5136%
E4 5 9/29/2013 2016 3 16753 445 2.6562% 321 2.7915%
E4 6 9/29/2013 2012 3 17284 463 2.6788% 47.6 2.7535%
E4 7 9/29/2013 20:07 3 14465 404 2.7929% 65.0 2.6431%
E4 8 9/29/2013 20:01 3 14874 398 2.6758% 79.5 2.7342%
F1 1 9/29/2013 20:01 3 24678 231 0.9361% 0.0 1.0875%
F1 2 9/29/2013 19:56 3 24892 353 1.4181% 3.3 1.3254%
F1 3 9/29/2013 19:52 3 20738 334 1.6106% 6.5 1.5246%
F1 4 9/29/2013 19:47 3 19788 396 2.0012% 16.4 1.9683%
F1 5 9/29/2013 19:42 3 18146 409 2.2539% 321 2.2658%
F1 6 9/29/2013 20:16 3 18935 399 2.1072% 47.6 2.2922%
F1 7 9/29/2013 20:12 3 15388 389 2.5279% 65.0 2.3150%
F1 8 9/29/2013 20:07 3 15382 384 2.4964% 79.5 2.5727%
F2 1 9/29/2013 20:07 3 20896 602 2.8809% 0.0 2.8930%
F2 2 9/29/2013 20:01 3 21440 744 3.4701% 3.3 3.3239%
F2 3 8/29/2013 19:56 3 17766 607 3.4166% 6.5 3.6684%
F2 4 9/29/2013 19:52 3 17400 786 4.5172% 16.4 4.,3429%
F2 5 9/29/2013 19:47 3 15838 722 4.5587% 32.1 4.5575%
F2 3] 9/29/2013 19:42 3 17070 717 4.2004% 47.6 4.3558%
F2 7 9/29/2013 20:16 3 13239 615 4.6454% 65.0 4,5005%
F2 8 9/29/2013 20112 3 13058 725 5.5522% 79.5 5.5994%
F3 1 8/29/2013 20:12 3 20437 427 2.0893% 0.0 2,1896%
F3 2 10/1/2013 10:46 3 20456 619 3.0260% 3.3 2.6672%
F3 3 9/29/2013 20:01 3 16860 464 2.7521% 6.5 3.0606%
F3 4 9/29/2013 19:56 3 17071 665 3.8955% 16.4 3.8957%
F3 5 9/29/2013 19:52 3 14809 666 4.4973% 321 4.3280%
F3 6 9/29/2013 19:47 3 15850 630 3.9748% 47.6 4.1817%
F3 7 9/29/2013 19:42 3 12862 535 4.1595% 65.0 4.0396%
F3 8 8/28/2013 20:16 3 12604 562 4.4589% 79.5 4.4910%
F4 1 9/28/2013 20:16 3 16512 480 2.9070% 0.0 3.2214%
F4 2 9/29/2013 2012 3 16861 641 3.8017% 3.3 3.7452%
F4 3 9/29/2013 20:08 3 13065 581 4.4470% 8.5 4.1834%
Fa 4 9/29/2013 20:01 3 13707 743 5.4206% 16.4 5.1559%
F4 5 9/29/2013 19:56 3 11987 664 5.5393% 32.1 5.7883%
F4 6 9/29/2013 19:52 3 12508 682 5.4525% 476 5.7947%
Fa 7 9/29/2013 19:47 3 10283 643 6.2530% 65.0 5.7382%
F4 8 8/28/2013 19:42 3 10667 637 5.9717% 79.5 B.1657%
G1 1 9/29/2013 20:20 3 22609 309 1.3667% 0.0 1.5232%
G1 2 9/29/2013 2049 3 22199 416 1.8740% 3.3 1.7972%
G1 3 9/29/2013 20:45 3 18285 390 2.1329% 6.5 2.0235%
G 4 9/29/2013 20:40 3 17698 448 2.5314% 16.4 2.5087%
G1 5 9/29/2013 20:36 3 15858 448 2.8251% 32.1 2.7786%
Gt 6 9/29/2013 20:32 3 16854 411 2.4386% 47.6 2.7298%
G 7 9/29/2013 20:28 3 13785 413 2.9960% 65.0 2.7023%
G1 8 9/29/2013 20:24 3 13618 397 2.9153% 79.5 3.0166%
G2 1 9/29/2013 20:24 3 19339 451 2.3321% 0.0 2.3879%
G2 2 9/29/2013 20:21 3 19925 519 2.6048% 3.3 2.7571%
G2 3 9/29/2013 20:49 3 15980 535 3.3479% 6.5 3.0677%
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Raw Count Data Po-210 Source Calculated
Detector Source ID Count Time  Alpha Beta Xtatk Measured Xtatk
(#) (#) Start Time (min) {counts) {counts)] (Beta/Alpha) Weight (Beta/Alpha)
G2 4 9/29/2013 20:45 3 16480 610 3.7060% 16.4 3.7652%
G2 5 9/29/2013 20:40 3 14379 620 4.3118% 32.1 4.2315%
G2 6 9/29/2013 20:36 3 15254 607 3.9793% 47.6 4.2238%
G2 7 9/29/2013 20:32 3 12475 538 4.3126% 65.0 4.0839%
G2 8 9/29/2013 20:28 3 12339 508 4.1170% 79.5 4.1945%
G3 1 9/29/2013 20:28 3 19058 565 2.9646% 0.0 3.2592%
G3 2 9/29/2013 20:24 3 19428 752 3.8707% 3.3 3.8687%
G3 3 9/29/2013 20:21 3 15164 730 4.8140% 6.5 4.3620%
G3 4 9/29/2013 20:49 3 15449 825 5.3402% 16.4 5.3599%
G3 5 9/29/2013 20:45 3 14026 774 5.5183% 321 5.7419%
G3 6 9/29/2013 20:40 3 14956 809 5.4092% 47.6 5.4241%
G3 7 9/29/2013 20:36 3 11986 656 5.4731% 65.0 5.2946%
G3 8 9/29/2013 20:32 3 11949 731 8.1177% 79.5 6.1974%
G4 1 9/29/2013 20:32 3 21533 321 1.4907% 0.0 1.5458%
G4 2 9/29/2013 20:28 3 21842 382 1.7489% 3.3 1.8877%
G4 3 9/29/2013 20:24 3 18231 427 2.3422% 6.5 2.1678%
G4 4 9/29/2013 20:21 3 16981 498 2.9327% 16.4 2.7520%
G4 5 9/29/2013 20:49 3 15890 444 2.7942% 32.1 3.0192%
G4 6 9/29/2013 20:45 3 16735 475 2.8384% 47.6 2.8577%
G4 7 9/29/2013 20:40 3 13550 384 2.8339% 65.0 2.6887%
G4 8 9/29/2013 20:36 3 13646 396 2.9019% 795 2.9640%
H1 1 9/29/2013 20:36 3 23721 427 1.8001% 0.0 1.6729%
H1 2 9/29/2013 20:32 3 24473 552 2.2555% 3.3 2.1341%
H1i 3 9/29/2013 20:28 3 20053 404 2.0147% 8.5 2.5076%
H1i 4 9/29/2013 20:24 3 19159 680 3.5492% 16.4 3.2617%
H1 5 9/28/2013 20:20 3 17567 638 3.6318% 32.1 3.5309%
H1 6 9/29/2013 20:49 3 18331 538 2.9349% 47.8 3.2268%
HA1 7 9/29/2013 20:45 3 14712 468 3.1811% 65.0 2.9737%
H1 8 9/29/2013 20:40 3 14663 495 3.3758% 79.5 3.4355%
H2 1 9/29/2013 20:40 3 20077 491 2.4455% 0.0 2.6917%
H2 2 9/29/2013 20:36 3 21256 686 3.2273% 3.3 3.1219%
H2 3 9/29/2013 20:32 3 17083 600 3.5123% 6.5 3.4665%
H2 4 9/29/2013 20:28 3 16737 766 4.5767% 16.4 4.1413%
H2 5 9/29/2013 20:24 3 15534 601 3.8689% 32.1 4.3282%
H2 6 9/29/2013 20:20 3 16007 632 3.9483% 47.6 4.0167%
H2 7 9/25/2013 20:49 3 12942 543 4.1956% 65.0 3.8730%
H2 8 9/29/2013 20:45 3 13267 585 4.4094% 79.5 4.5447%
H3 1 9/29/2013 20:45 3 22475 316 1.4060% 0.0 1.4085%
H3 2 9/29/2013 20:40 3 22897 408 1.7819% 3.3 1.7880%
H3 3 9/29/2013 20:36 3 18385 374 2.0343% 6.5 2.0985%
H3 4 9/29/2013 20:32 3 18320 530 2.8930% 16.4 2.7350%
H3 5 9/29/2013 20:28 3 16500 477 2.8909% 321 2.9928%
H3 6 9/29/2013 20n24 3 17771 487 2.7404% 47.6 2.7770%
H3 7 9/29/2013 20:20 3 14234 380 2.6697% 65.0 2.5857%
H3 8 9/29/2013 20:49 3 14209 414 2.9136% 79.5 2.9463%
H4 1 9/29/2013 20:49 3 18494 497 2.6874% 0.0 2.8443%
H4 2 9/29/2013 20:45 3 19070 627 3.2879% 3.3 3.2843%
H4 3 9/29/2013 20:40 3 15221 577 3.7908% 6.5 3.6419%
H4 4 9/29/2013 20:36 3 15625 712 4.5568% 16.4 4.3732%
H4 5 9/29/2013 20:32 3 14196 629 4.4308% 321 4.6725%
H4 6 9/29/2013 20:28 3 14885 655 4.4004% 47.6 4.4506%
H4 7 9/29/2013 20:24 3 12113 546 4.5076% 65.0 4.3141%
H4 8 9/29/2013 20:20 3 12254 586 4.7821% 79.5 4.8629%
11 i 9/30/2013 19:59 3 24878 171 0.6874% 0.0 0.8018%
H 2 9/30/2013 20:34 3 25470 248 0.9737% 3.3 0.9424%
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LB4100_Alpha Xtalk_Sep13_Eff.xis

Raw Count Data Po-210 Source Calculated
Detector Source ID Count Time  Alpha Beta Xtalk Measured Xtalk
(#) {#) Start Time {rnir) (counts) (countis) | (Beta/Alpha) Weight {Beta/Alpha)
1 3 9/30/2013 20:30 3 20830 246 1.1810% 6.5 1.0602%
i 4 9/30/2013 20:26 3 20405 272 1.3330% 16.4 1.3219%
i 5 9/30/2013 20:20 3 18319 268 1.4630% 321 1,4884%
i1 6 9/30/2013 20:16 3 20061 272 1.3559% 47.6 1.4741%
11 7 9/30/2013 20:09 3 16034 251 1.5654% 65.0 1.4153%
1 8 9/30/2013 20:05 3 15965 225 1.4093% 79.5 1.4645%
12 1 9/30/2013 20:05 3 26894 166 0.6172% 0.0 0.6180%
12 2 9/30/2013 19:59 3 27944 194 0.6942% 3.3 0.7912%
{2 3 9/30/2013 20:34 3 22909 233 1.0171% 6.5 0.9285%
12 4 9/30/2013 20:30 3 22071 275 1.2460% 16.4 1.1894%
i2 5 9/30/2013 20:26 3 20678 253 1.2235% 321 1.2475%
12 6 9/30/2013 20:20 3 21844 227 1.0392% 47.6 1.1376%
12 7 9/30/2013 20:16 3 17420 226 1.2974% 65.0 1.1810%
12 8 9/30/2013 20:09 3 17335 277 1.5979% 79.5 1.6394%
I3 1 9/30/2013 20:09 3 26243 186 0.7088% 0.0 0.8246%
i3 2 9/30/2013 20:05 3 27268 287 1.0525% 3.3 0.9941%
i3 3 9/30/2013 19:59 3 22189 264 1.1898% 6.5 1.9309%
i3 4 9/30/2013 20:34 3 22053 33 1.5009% 16.4 1.4050%
13 5 9/30/2013 20:30 3 20299 277 1.3646% 32.1 1.4964%
13 6 9/30/2013 20:26 3 20902 282 1.3492% 47.6 1.3782%
13 7 9/30/2013 20:20 3 17064 238 1.3947% 65.0 1.2857%
13 8 9/30/2013 20:16 3 17235 245 1.4215% 79.5 1.4671%
4 1 9/30/2013 20:16 3 26454 184 0.6955% 0.0 0.7239%
14 2 9/30/2013 20:09 3 26837 244 0.9092% 3.3 0.9267%
14 3 9/30/2013 20:05 3 21826 250 1.1454% 6.5 1.0906%
14 4 9/30/2013 19:59 3 21595 313 1.4494% 16.4 1.4196%
14 5 9/30/2013 20:34 3 19480 284 1.4579% 321 1.5345%
14 6 9/30/2013 20:30 3 20838 302 1.4493% 47.6 1.4082%
i4 7 9/30/2013 20:26 3 16950 226 1.3333% 65.0 1.3315%
4 8 9/30/2013 20:20 3 16725 266 1.5804% 79.5 1.5955%
J1 1 9/30/2013 20:20 3 25454 235 0.9232% 0.0 1.0384%
J1 2 9/30/2013 20:16 3 26017 292 1.1223% 33 1.1699%
J1 3 9/30/2013 20:09 3 20844 311 1.4920% 6.5 1.2797%
J1 4 9/30/2013 20:05 3 20690 326 1.5756% 16.4 1.5208%
Ji 5 9/30/2013 19:59 3 18698 278 1.4868% 32.4 1.6634%
Ji 6 9/30/2013 20:34 3 19900 331 1.6633% 47.6 1.6281%
Ji 7 9/30/2013 20:30 3 15764 254 1.6113% 65.0 1.5372%
J1 8 9/30/2013 20:26 3 16056 242 1.5072% 79.5 1.5442%
J2 i 9/30/2013 20:26 3 25506 162 0.6351% 0.0 0.7299%
J2 2 9/30/2013 20:20 3 25866 264 1.0206% 3.3 0.9119%
J2 3 9/30/2013 20:16 3 21357 226 1.0582% 6.5 1.0592%
J2 4 9/30/2013 20:09 3 20990 289 1.3768% 16.4 1.3560%
J2 5 9/30/2013 20:05 3 18647 264 1.4158% 321 1.4638%
J2 6 9/30/2013 19:59 3 19945 268 1.3437% 47.6 1.3552%
J2 7 9/30/2013 20:34 3 16347 218 1.3336% 65.0 1.2889%
Je 8 9/30/2013 20:30 3 16292 245 1.5038% 79.5 1.5228%
J3 1 9/30/2013 20:30 3 25318 143 0.5648% 0.0 0.6533%
J3 2 9/30/2013 20:26 3 25395 201 0.7915% 3.3 0.8014%
J3 3 9/30/2013 20:20 3 20882 218 1.0440% 6.5 0.9243%
J3 4 9/30/2013 20:16 3 20240 253 1.2500% 16.4 1.1908%
J3 5 9/30/2013 20:09 3 18358 225 1.2256% 3241 1.3434%
J3 6 9/30/2013 20:05 3 19290 251 1.3012% 47.6 1.3107%
J3 7 9/30/2013 19:59 3 15554 208 1.3373% 65.0 1.2545%
J3 8 9/30/2013 20:34 3 15855 208 1.3119% 79.5 1.3479%
J4 1 9/30/2013 20:34 3 25356 205 0.8085% 0.0 0.9264%
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LB4100_Alpha Xtaik_Sep13_Eff.xis

Raw Count Data Po-210 Source Calculated
Detector Source ID Count Time  Alpha Beta Xtaik Measured Xtalk
(i) i3] Start Time {min} {counts) (counts) | (Beta/Aipha) Weight {Beta/Alpha)
J4 2 9/30/2013 20:30 3 25416 305 1.2000% 3.3 1.1570%
Ja 3 9/30/2013 20:26 3 20638 306 1.4827% 6.5 1.3430%
J4 4 9/30/2013 20:20 3 20290 341 1.6806% 16.4 1.7136%
Ja 5 9/30/2013 20:16 3 18253 324 1.7751% 321 1.8296%
J4 6 9/30/2013 20009 3 18969 313 1.6501% 47.6 1.6560%
J4 7 9/30/2013 20:05 3 15927 249 1.5634% 65.0 1.5113%
J4 8 9/30/2013 19:59 3 15616 268 1.7162% 79.5 1.7396%
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‘Current Calibration

Geometry
Alpha X-talk
LB4100
Al
A2
A3
A4
B1
B2
B3
B4
C1
cz2
C3
c4
DA
D2
D3
D4
E1
E2
E3
E4d
F1
F2
F3
F4
G1
G2
G3
G4
H1
H2
H3
H4
L
2
13
14
J1
J2
J3
J4

Cal Date
AD
3.020246E-02
1.888747E-02
2.064541E-02
#VALUE!
1.001804E-02
1.822949E-02
1.635258E-02
1.726543E-02
1.252928E-02
2.634707E-02
2.994022E-02
3.043966E-02
1.801756E-02
1.983118E-02
1.832959E-02
1.687461E-02
1.265028E-02
2.788238E-02
1.337715E-02
1.611619E-02
1.087524E-02
2.893018E-02
2.188555E-02
3.221400E-02
1.523184E-02
2.387930E-02
3.259242E-02
1.545808E-02
1.672895E-02
2.691706E-02
1.406461E-02
2.844325E-02
8.018018E-03
6.179855E-03
8.246091E-03
7.238649E-03
1.038418E-02
7.299139E-03
6.533284E-03
9.264315E-03

10/1/2013 Exp Date

Al
2.057424E-03
1.122699E-03
9.662017E-04

#VALUE!
6.808217E-04
9.877555E-04
1.307337E-03
9.215377E-04
6.005721E-04
7.976538E-04
1.292784E-03
1.205724E-03
1.110466E-03
1.339592E-03
1.195306E-03
1.164466E-03
7.732934E-04
1.795500E-03
5.804791E-04
7.976867E-04
7.732338E-04
1.428756E-03
1.563695E-03
1.702814E-03
8.958400E-04
1.197148E-03
2.009683E-03
1.121912E-03
1.520540E-03
1.424749E-03
1.255088E-03
1.448361E-03
4.569027E-04
5.765432E-04
5.582711E-04
6.695838E-04
4.278239E-04
6.003583E-04
4.829029E-04
7.614585E-04

A2
-5.538381E-05
-2.922762E-05
-2.426781E-05

#VALUE!
-1.795847E-05
-1.982668E-05
-3.385096E-05
-1.881072E-05
-1.281928E-05
-1.391300E-05
-2.749154E-05
-2.205856E-05
-2.649339E-05
-2.885048E-05
-2.799905E-05
-2.819296E-05
-1.918698E-05
-4.762829E-05
-1.358334E-05
-1.688222E-05
-1.622696E-05
-3.828805E-05
-3.604120E-05
-3.583930E-05
-2.034207E-05
-2.428098E-05
-5.062424E-05
-2.660004E-05
-3.814038E-05
-3.765343E-05
-3.071521E-05
-3.574430E-05
-9.515941E-06
-1.606059E-05
-1.421182E-05
-1.702031E-05
-9.077691E-06
-1.515810E-05
-1.062910E-05
-1.946979E-05

9/30/2014
A3
4,146249E-07
2.298098E-07
1.858753E-07
#VALUE!
1.389812E-07
1.359602E-07
2.486812E-07
1.173862E-07
7.732534E-08
7.148270E-08
1.829182E-07
1.384953E-07
1.930194E-07
1.943577E-07
2.059972E-07
2.132133E-07
1.393228E-07
3.601379E-07
1.042964E-07
1.084860E-07
1.113281E-07
3.094140E-07
2.517421E-07
2.399851E-07
1.438562E-07
1.519606E-07
3.772828E-07
1.853068E-07
2 742498E-07
2.850803E-07
2.184193E-07
2.606249E-07
6.059491E-08
1.311262E-07
1.030627E-07
1.254965E-07
5.656025E-08
1.114583E-07
7.111799E-08
1.406066E-07

Ad
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Beta Xtalk Calibration - LB4100 - Sep 2013

LB4100, Beta Xtatk_Sep13_Efi.xls

Isotope Sr-80 .
B Standard ID number 0133 T Source Weight
3 Half Life {(days) 10555.725 Measured
B Std. Act, (dpm/mL)y*** 55362.7 Source weight {(mg)
B Reference Date 4/1/1996 1 0.0
;q.‘! Volume of spike {(ml)} 0.5 2 12,8
Std. Nominal (dpm) 18219.08 3 27.7
Decay Date 9/9/2013 4 50.8
*** Includes activity of Y-90, which is in equilibrium. 5 60.8
6 73.2
7 98.4
The following detectors were not calibrated; 8 115.8
A4
Raw Count Data Sr-90 Source Average
Detector Source |D Count Time  Alpha Beta Xtalk Measured Xtalk
(#) {#) Start Time {min) (counts} (counts) | (Alpha/Beta) Weight {Alpha/Beta)
Al 1 9/10/2013 15:42 5 0 41944 0.0000% 0.0
At 2 9/10/2013 16:05 2 2 16623 0.0120% 12.8
Al 3 9/10/2013 15:59 2 0 14820 0.0000% 277
Al 4 9/10/2013 15:54 2 1 14963 0.0067% 50.8
Al 5 9/10/2013 16:09 2 2 14981 0.0134% 60.8
At 6 9/10/2013 16:22 2 3 14295 0.0210% 73.2
At 7 9/10/2013 16:18 2 2 13861 0.0144% 98.4
Al 8 9/10/2013 16:15 2 1 13617 0.0073% 115.8 0.0094%
A2 i 9/10/2013 15:54 2 2 17030 . 0.0117% 0.0
A2 2 9/10/2013 15:42 5 7 40964 0.0171% 12.8
A2 3 9/10/2013 16:05 2 0 14806 0.0000% 27.7
A2 4 9/10/2013 15:59 2 1 14998 0.0067% 50.8
A2 5 9/10/2013 16:15 2 2 15442 0.0130% 60.8
A2 6 9/10/2013 16:09 2 5 14760 0.0339% 73.2
A2 7 9/10/2013 16:22 2 3 14003 0.0214% 98.4
A2 B 9/10/2013 16:18 2 3 13712 0.0219% 115.8 0.0157%
A3 1 9/10/2013 15:59 2 1 16694 0.0060% 0.0
A3 2 9/10/2013 15:54 2 0 16345 0.0000% 12.8
A3 3 9/10/2013 15:42 5 3 37987 0.0079% 27.7
A3 4 9/10/2013 16:05 2 1 15032 0.0067% 50.8
A3 5 9/10/2013 16:18 2 4 15315 0.0261% 60.8
A3 6 9/10/2013 16:15 2 3 14534 0.0206% 73.2
A3 7 9/10/2013 16:09 2 1 14016 0.0071% 98.4
A3 8 9/10/2013 16:22 2 3 13798 0.0217% 115.8 0.0120%
B81 1 9/10/2013 16:09 2 1 16671 0.0060% 0.0
B1 2 9/10/2013 16:22 2 3 16228 0.0185% 12.8
B1 3 9/10/2013 16:18 2 1 14481 0.0069% 277
Bt 4 9/10/2013 16:15 2 2 15155 0.0132% 50.8
B1 5 9/10/2013 15:42 5 8 38570 . 0.0207% 60.8
B1 6 9/10/2013 16:05 2 1 14167 0.0071% 73.2
B1 7 9/10/2013 15:59 2 2 13625 0.0147% 98.4
B1 8 9/10/2013 15:54 2 4 13598 0.0294% 115.8 0.0146%
B2 1 9/10/2013 16:15 2 2 17643 0.0113% 0.0
B2 2 9/10/2013 16:09 2 1 16608 0.0060% 12.8
B2 3 9/10/2013 16:22 2 3 15755 0.0190% 27.7
B2 4 9/10/2013 16:18 2 1 15521 0.0064% 50.8
B2 5 9/10/2013 15:54 2 1 16993 0.0063% 60.8
B2 6 9/10/2013 15:42 5 9 38171 0.0236% 73.2
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LB4100_Beta Xialk_Sep13_Efi.xls

Raw Count Data Sr-90 Source Average
Detector Source 1D CountTime  Alpha Beta Xtalk Measured Xtalk
(#) (#) Start Time (min) (counts) (counts) | (Alpha/Beta) Weight {Alpha/Beta)
B2 7 9/10/2013 16:05 2 1 14422 0.0069% 98.4
B2 8 9/10/2013 15:59 2 4 14420 0.0277% 115.8 0.0134%
B3 1 9/10/2013 16:19 2 1 16974 0.0059% 0.0
B3 2 9/10/2013 16:15 2 2 17237 0.0116% 12.8
B3 3 9/10/2013 16:09 2 4 15708 0.0255% 27.7
B3 4 9/10/2013 16:22 2 1 15693 0.0064% 50.8
B3 5 9/10/2013 15:59 2 1 16196 0.0062% 60.8
B3 6 9/10/2013 15:54 2 1 15101 0.0066% 73.2
B3 7 9/10/2013 15:42 5 3 35723 0.0084% 98.4
B3 8 9/10/2013 16:05 2 3 13702 0.0219% 115.8 0.0116%
B4 1 9/10/2013 16:22 2 2 15385 0.0130% 0.0
B4 2 9/10/2013 16:19 2 5 14759 0.0339% 12.8
B4 3 9/10/2013 16:15 2 1 13746 0.0073% 27.7
B4 4 9/10/2013 16:09 2 1 13793 0.0073% 50.8
B4 5 9/10/2013 16:05 2 4 14250 0.0281% 60.8
B4 6 9/10/2013 16:00 2 0 14077 0.0000% 73.2
B4 7 9/10/2013 15:54 2 2 13103 0.0153% 98.4
B4 8 9/10/2013 15:42 5 5 31691 0.0158% 115.8 0.0151%
103 1 9/9/2013 16:39 2 3 17220 0.0174% 0.0
C1 2 9/9/2013 17:15 2 2 16587 0.0121% 12.8
C1 3 9/9/2013 17:06 2 1 15382 0.0065% 27.7
C1 4 9/9/2013 17:02 2 1 15389 0.0065% 50.8
C1 5 9/9/2013 16:58 2 5 15925 0.0314% 60.8
C1 6 9/9/2013 16:52 2 3 15427 0.0194% 73.2
C1 7 9/8/2013 16:47 2 4 14394 0.0278% 98.4
03 8 9/9/2013 16:43 2 6 14144 0.0424% 115.8 0.0204%
c2 1 9/9/2013 16:43 2 0 17907 0.0000% 0.0
c2 2 9/9/2013 16:39 2 4 17359 0.0230% 12.8
c2 3 9/9/201317:15 2 o 15716 0.0000% 277
c2 4 9/9/2013 17:06 2 1 15736 0.0064% 50.8
cz 5 9/9/2013 17:02 2 0 16600 0.0000% 60.8
cz 6 9/9/2013 16:58 2 2 15578 0.0128% 73.2
cz2 7 9/9/2013 16:52 2 2 14551 0.0137% 98.4
cz 8 9/9/2013 16:47 2 5 14259 0.0351% 115.8 0.0114%
C3 1 9/9/2013 16:47 2 0 17961 0.0000% 0.0
C3 2 9/9/2013 16:43 2 0 17295 0.0000% 12.8
C3 3 9/9/2013 16:39 2 4 16131 0.0248% 277
C3 4 9/9/2013 17:15 2 3 16057 0.0187% 50.8
C3 5 9/9/2013 17:06 2 1 16003 0.0062% 60.8
C3 6 9/9/2013 17.02 2 0 15550 0.0000% 73.2
C3 7 9/9/2013 16:58 2 4 14930 0.0268% 98.4
C3 8 9/9/2013 16:52 2 2 14472 0.0138% 115.8 0.0113%
c4 1 9/9/2013 16:52 2 v} 18081 0.0000% 0.0
C4 2 9/9/2013 16:47 2 1 17321 0.0058% 12.8
C4 3 9/9/2013 16:43 2 2 15903 0.0126% 27.7
c4 4 9/9/2013 16:39 2 1 15808 0.0063% 50.8
C4 5 9/9/2013 17:15 2 2 16579 0.0121% 60.8
Cc4 6 9/9/2013 17.06 2 2 15400 0.0130% 73.2
Cc4 7 9/9/2013 17:02 2 3 14945 0.0201% 98.4
c4 8 9/9/2013 16:58 2 2 14593 0.0137% 115.8 0.0104%
D% 1 9/9/2013 16:58 2 1 16225 0.0062% 0.0
D1 2 9/9/2013 16:52 2 4 17018 0.0235% 12.8
D1 3 9/9/2013 16:47 2 1 15340 0.0065% 27.7
D1 4 9/9/2013 16:43 2 0 15210 0.0000% 50.8
D1 5 9/9/2013 16:39 2 1 15139 0.0066% 60.8
D1 6 9/9/2013 17:15 2 3 15215 + 0.0197% 73.2
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LB4100_Beta Xtalk_Sep13_EH.xls

Raw Count Data Sr-90 Source Average
Detector Source ID Count Time  Alpha Beta Xtalk Measured Xtaik
(#) (i) Start Time {min) {counis) (counts)] {Alpha/Beta) Weight (Alpha/Beta)
D1 7 9/9/2013 17:06 2 0 14693 0.8000% 98.4
D1t 8 9/9/2013 17:02 2 1 14275 0.0070% 115.8 0.0087%
b2 1 9/9/2013 17:02 2 2 19299 0.0104% 0.0
D2 2 9/9/2013 16:58 2 0 18598 0.0000% 12.8
D2 3 9/9/2013 16:52 2 1 17475 0.0057% 27.7
D2 4 9/9/2013 16:47 2 0 17380 0.0000% 50.8
D2 5 9/9/2013 16:43 2 1 17604 0.0057% 60.8
D2 6 9/9/2013 16:39 2 5 16484 0.0303% 73.2
D2 7 9/9/2013 17:156 2 1 16650 0.0060% 98.4
D2 8 9/9/2013 17:06 2 4 15653 0.0256% 115.8 0.0105%
D3 1 9/9/2013 17:06 2 1 19375 0.0052% 0.0
D3 2 9/9/2013 17:02 2 3 18612 0.0161% 12.8
D3 3 9/9/2013 16:58 2 1 17451 0.0057% 277
D3 4 9/9/2013 16:52 2 1 17221 0.0058% 50.8
D3 5 9/9/2013 16:47 2 1 17654 0.0057% 60.8
D3 6 9/9/2013 16:43 2 1 16893 0.0059% 73.2
D3 7 9/9/2013 16:39 2 0 16296 0.0000% 98.4
D3 8 9/9/2013 17:15 2 4 15749 0.0254% 115.8 0.0087%
D4 1 9/9/2013 17:15 2 1 19439 0.0051% 0.0
D4 2 9/9/2013 17:.06 2 4 18995 0.0211% 12.8
D4 3 9/9/2013 17:02 2 3 17544 0.0171% 277
D4 4 9/9/2013 16:58 2 1 17145 0.0058% 50.8
D4 5 9/9/2013 16:52 2 1 17590 0.0057% 60.8
D4 6 9/9/2013 16:47 2 2 16815 0.0119% 73.2
b4 7 9/9/2013 16:43 2 3 16371 0.0183% 98.4
D4 8 9/9/2013 16:39 2 3 15484 0.0194% 115.8 0.0131%
E1 i 9/9/2013 14:33 2 2 16911 0.0118% 0.0
E1 2 9/9/2013 15:01 2 1 16143 0.0062% 12.8
E1 3 9/9/2013 14:59 2 2 14763 0.0135% 27.7
E1 4 9/9/2013 14:53 2 1 14977 0.0067% 50.8
E1 5 9/9/2013 14:50 2 1 15123 0.0066% 60.8
E1 6 9/9/2013 14:47 2 2 14526 0.0138% 73.2
E1 7 9/9/2013 14:44 2 1 13746 0.0073% 98.4
E1 8 9/9/2013 14:39 2 0 13575 0.0000% 115.8 0.0082%
E2 1 9/9/2013 14:39 2 0 16793 0.0000% 0.0
E2 2 9/9/2013 14:34 2 4 16324 0.0245% 12.8
E2 3 9/9/2013 15:01 2 1 14576 0.0069% 27.7
E2 4 9/9/2013 14:59 2 1 14989 0.0067% 50.8
E2 5 9/9/2013 14:53 2 1 15153 0.0066% 60.8
E2 6 9/9/2013 14:50 2 4 14712 0.0272% 73.2
E2 7 9/9/2013 14:47 2 4 13919 0.0287% 98.4
E2 8 9/9/2013 14:44 2 6 13536 0.0443% 115.8 0.0181%
E3 i 9/9/2013 14:44 2 1 16656 0.0060% 0.0
E3 2 9/9/2013 14:38 2 3 16041 0.0187% 12.8
E3 3 9/9/2013 14:34 2 0 14927 0.0000% 27.7
E3 4 9/9/2013 15:01 2 1 15061 0.0066% 50.8
E3 5 9/9/2013 14:59 2 3 15477 0.0194% 60.8
E3 6 9/9/2013 14:53 2 3 14420 0.0208% 732
E3 7 9/9/2013 14:50 2 2 13966 0.0143% 98.4
E3 8 9/9/2013 14:47 2 2 13397 0.0149% 115.8 0.0126%
E4 1 9/9/2013 14:47 2 1 17333 0.0058% 0.0
E4 2 9/9/2013 14:44 2 k| 16703 0.0060% 12.8
E4 3 9/9/2013 14:39 2 3 15155 0.0198% 277
E4 4 9/9/2013 14:34 2 3 15336 0.0196% 50.8
E4 5 9/9/2013 15:01 2 3 15392 0.0195% 60.8
E4 6 9/9/2013 14:59 2 3 14474 0.0207% 73.2
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LB4100_Beta Xtalk_Sepi3_Eif.xis

Raw Count Data Sr-90 Source Average
Detector Source D Count Time  Alpha Beta Xtatk Measured Xtalk
(#) (#) Start Time (min) (counts) (counts) | (Alpha/Beta) Woeight (Alpha/Beta)
E4 7 9/9/2013 14:53 2 0 14066 0.0000% 98.4 -
E4 B 9/9/2013 14:50 2 2 13728 0.0146% 115.8 0.0132%
F1 1 9/9/2013 14:50 2 1 17509 0.0057% 0.0
F1 2 9/9/2013 14:47 2 4 17204 0.0233% 12.8
F1 3 9/9/2013 14:44 2 o 15686 0.0000% 27.7
F1 4 9/9/2013 14:39 2 3 15702 0.0191% 50.8
F1 5 9/9/2013 14:34 2 3 16079 0.0187% 60.8
F1 6 9/9/2013 15:01 2 2 15539 0.0129% 73.2
F1 7 9/8/2013 14:59 2 5 14815 0.0337% 98.4
Fi 8 9/9/2013 14:53 2 1 14420 0.0069% 115.8 0.0150%
F2 1 9/9/2013 14:53 2 2 16914 0.0118% 0.0
F2 2 9/9/2013 14:50 2 2 16530 0.0121% 12.8
F2 3 9/9/2013 14:47 2 i 15394 0.0065% 27.7
F2 4 9/9/2013 14:44 2 1 15303 0.0065% 50.8
F2 5 9/9/2013 14:39 2 3 15856 0.0189% 60.8
F2 6 9/9/2013 14:34 2 1 15058 0.0066% 73.2
F2 7 9/9/2013 15:01 2 1 14103 0.0071% 98,4
F2 B 9/9/2013 14:59 2 1 14081 0.0071% 115.8 0.0096%
F3 1 9/9/2013 14:59 2 2 17719 0.0113% 0.0
F3 2 9/9/2013 14:53 2 3 16760 0.0179% 12.8
F3 3 9/9/2013 14:50 2 1 15724 0.0064% 277
F3 4 9/9/2013 14:47 2 2 15350 0.0130% 50.8
F3 5 9/9/2013 14:44 2 1 15706 0.0064% 60.8
F3 6 9/9/2013 14:39 2 2 15315 0.0131% 73.2
F3 7 9/9/2013 14:34 2 1 14643 0.0068% 98.4
F3 8 9/9/2013 15:01 2 2 14090 0.0142% 115.8 0.0111%
F4 1 9/9/2013 15:01 2 5 17974 0.0278% 0.0
F4 2 9/9/2013 14:59 2 1 17073 0.0059% 12.8
Fa 3 9/9/2013 14:53 2 2 15849 0.0126% 277
Fa 4 9/9/2013 14:50 2 2 15570 0.0128% 50.8
F4 5 9/9/2013 14:47 2 1 16112 0.0062% 60.8
F4 6 9/9/2013 14:44 2 2 15291 0.0131% 73.2
F4 7 9/9/2013 14:39 2 1 14758 0.0068% 98.4
F4 8 9/8/2013 14:34 2 1 14329 0.0070% 115.8 0.0115%
Gt 1 9/26/2013 10:36 2 1 16899 0.0059% 0.0
G1 2 9/26/2013 10:53 2 o 16560 0.0000% 12.8
G 3 9/26/2013 10:46 2 1 15184 0.0066% 27.7
G1 4 9/26/2013 10:40 2 2 15102 0.0132% 50.8
G1 5 9/26/2013 11:00 2 3 15399 0.0195% 60.8
G1 6 9/26/2013 11:31 2 1 14878 0.0067% 73.2
G1 7 9/26/2013 11:25 2 2 14010 0.0143% 98.4
G1 B 9/26/2013 11:03 2 i 13648 0.0073% 115.8 0.0092%
G2 1 9/26/2013 10:40 2 o 17663 0.0000% 0.0
G2 2 9/26/2013 10:36 2 1 16439 0.0061% 12.8
G2 3 9/26/2013 10:53 2 2 15286 0.0131% 27.7
G2 4 9/26/2013 10:46 2 4 15480 0.0258% 50.8
G2 5 9/26/2013 11:03 2 4 15617 0.0256% 60.8
G2 6 9/26/2013 11:00 2 1 15167 0.0066% 73.2
G2 7 9/26/20713 11:31 2 & 14647 0.0410% 98.4
G2 8 9/26/2013 11:25 2 3 13940 0.0215% 115.8 0.0175%
G3 1 9/26/2013 10:46 2 o 17971 0.0000% 0.0
G3 2 9/26/2013 10:40 2 i 16883 0.0059% 12.8
G3 3 9/26/2013 10:36 2 3 15588 0.0192% 277
G3 4 9/26/2013 10:53 2 8 15531 0.0515% 50.8
G3 5 9/26/2013 11:25 2 7 16104 0.0435% 60.8
G3 6 9/26/2013 11:03 2 2 15482 0.0129% 73.2
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LB4100_Beia Xialk_Sepi3d_Eff.xls

Raw Count Data Sr-90 Source Average
Detector Source iD Count Time  Alpha Beta Xtalk Measured Xtalk
{#) (&) Start Time {min) (counts) {counts) { (Alpha/Beta) Weight {Alpha/Beta)
G3 7 9/26/2013 11:00 2 4 14951 0.0268% 98.4
G3 8 9/26/2013 11:317 2 3 14197 0.0211% 115.8 0.0226%
G4 1 9/26/2013 10:53 2 0 17172 0.0000% 0.0
G4 2 9/26/2013 10:46 2 4 16733 0.0239% 12.8
G4 3 9/26/2013 10:40 2 1 15138 0.0066% 277
G4 4 9/26/2013 10:36 2 4 15028 0.0266% 50.8
G4 5 9/26/2013 1131 2 4 15641 0.0256% 60.8
G4 6 9/26/2013 11:25 2 3 14815 0.0202% 73.2
G4 7 9/26/2013 11:03 2 1 14560 0.0069% 98.4
G4 8 9/26/2013 11:00 2 2 13536 0.0148% 115.8 0.0156%
H1 1 9/26/2013 11:00 2 0 17027 0.0000% 0.0
H1 2 9/26/2013 11:31 2 0 16180 0.0000% 12.8
H1 3 9/26/2013 11:25 2 4 14973 0.0267% 27.7
H1 4 9/26/2013 11:03 2 3 15289 0.0196% 50.8
H1 5 9/26/2013 10:36 2 0 15413 0.0000% 60.8
H1 6 9/26/2013 10:53 2 5 14968 0.0334% 73.2
H1 7 9/26/2013 10:46 2 0 14044 0.0000% 98.4
H1 8 9/26/2013 10:40 2 7 13892 0.0504% 115.8 0.0163%
H2 1 9/26/2013 11:03 2 1 17194 0.0058% 0.0
H2 2 9/26/2013 11:00 2 2 16398 0.0122% 12.8
H2 3 9/26/2013 11:31 2 2 15340 0.0130% 27.7
H2 4 9/26/2013 11:25 2 7 15164 0.0462% 50.8
H2 5 9/26/2013 10:40 2 2 15245 0.0131% 60.8
H2 6 9/26/2013 10:36 2 1 14889 0.0067% 73.2
H2 7 9/26/2013 10:53 2 0 14473 0.0000% 98.4
H2 8 9/26/2013 10:46 2 2 14037 0.0142% 115.8 0.0139%
H3 1 9/26/2013 11:25 2 1 17552 0.0057% 0.0
H3 2 9/26/2013 11:03 2 2 16635 0.0120% 12.8
H3 3 9/26/2013 11.00 2 2 15529 0.0129% 277
H3 4 9/26/2013 11:31 2 6 15613 0.0384% 50.8
H3 5 9/26/2013 10046 2 5 15953 0.0313% 60.8
H3 6 9/26/2013 10:40 2 3 15329 0.0196% 73.2
H3 7 9/26/2013 10:36 2 4 14369 0.0278% 93.4
H3 8 9/26/2013 10:53 2 1 14185 0.0070% 115.8 0.0194%
H4 1 9/26/2013 11:31 2 0 17097 0.0000% 0.0
H4 2 9/26/2013 11:25 2 4 16376 0.0244% 12.8
H4 3 9/26/2013 11:03 2 0 15008 0.0000% 27.7
H4 4 9/26/2013 11:00 2 1 15103 0.0066% 50.8
H4 5 9/26/2013 10:53 2 1 15640 0.0064% 60.8
H4 6 9/26/2013 10:46 2 2 14911 0.0134% 73.2
H4 7 9/26/2013 10:40 2 5 14298 0.0350% 98.4
H4 8 9/26/2013 10:36 2 1 13628 0.0073% 115.8 0.0116%
1 1 9/9/2013 15:37 2 0 16107 0.0000% 0.0
" 2 9/9/2013 16:35 2 4 15780 0.0253% 12.8
H 3 9/9/2013 16:30 2 2 14528 0.0138% 27.7
H 4 9/9/2013 16:26 2 3 14324 0.0209% 50.8
i 5 9/9/2013 16:18 2 3 14933 0.0201% 60.8
i1 6 9/9/2013 16:15 2 6 14042 0.0427% 73.2
i1 7 9/9/2013 16:06 2 0 13572 0.0000% 98.4
1 8 9/9/2013 16:02 2 5 13304 0.0376% 115.8 0.0201%
12 1 9/9/2013 16:02 2 1 17133 0.0058% 0.0
12 2 9/9/2013 15:37 2 1 16766 0.0060% 12.8
i2 3 9/9/2013 16:35 2 2 15058 0.0133% 27.7
12 4 9/9/2013 16:30 2 1 14984 0.0067% 50.8
2 5 9/9/2013 16:26 2 1 15544 0.0064% 60.8
2 6 9/9/2013 16:18 2 2 14785 0.0135% 73.2
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LB4100_Beta Xtalk_Sep13_Eff.xls

Raw Count Data Sr-90 Source Average
Detector Source ID Count Time  Alpha Beta Xtalk Measured Xtalk
#) (#) Start Time {rnin) (counis) {counts) | (Alpha/Beta) Weight (Alpha/Beta)
12 7 9/9/2013 16:15 2 1 14052 0.0071% 98.4
2 8 9/9/2013 16:06 2 3 13662 0.0220% 115.8 0.07101%
13 b 9/9/2013 16:06 2 3 16777 0.0179% 0.0
13 2 9/8/2013 16:02 2 2 16493 0.0121% 12.8
13 3 9/9/2013 15:37 2 3 14621 0.0205% 27.7
13 4 9/9/2013 16:35 2 3 14775 0.0203% 50.8
{3 5 9/8/2013 16:30 2 1 15367 0.0065% 60.8
13 6 8/9/2013 16:26 2 2 14583 0.0137% 73.2
i3 7 9/9/2013 16:18 2 2 13862 0.0144% 98.4
i3 8 8/9/2013 16:15 2 1 13509 0.0074% 115.8 0.0141%
14 1 9/8/2013 16:15 2 1 17024 0.0059% 0.0
14 2 9/9/2013 16:06 2 0 16421 0.0000% 12.8
14 3 9/9/2013 16:02 2 1 15315 0.0065% 27.7
t4 4 9/9/2013 15:37 2 2 14962 0.0134% 50.8
4 5 9/9/2013 16:35 2 2 15512 0.0129% 60.8
i4 6 9/9/2013 16:30 2 3 14499 0.0207% 73.2
14 7 9/9/2013 16:26 2 2 14177 0.0141% 8.4
14 8 9/9/2013 16:18 2 3 13548 0.0221% 115.8 0.0120%
J1 1 9/9/2013 16:18 2 3 15980 0.0188% 0.0
J1 2 9/9/2013 16:15 2 3 15477 0.0194% 12.8
J1 3 9/9/2013 16:06 2 2 14175 0.0141% 27.7
J1 4 9/9/2013 16:02 2 2 14437 0.0139% 50.8
J1 5 9/9/2013 15:37 2 0 14668 0.0000% 60.8
J1 6 9/9/2013 16:35 2 2 13906 0.0144% 732
J1 7 9/9/2013 16:30 2 4 13573 0.0295% 98.4
J1 8 9/9/2013 16:26 2 2 13047 0.0153% 115.8 0.0157%
Jz2 1 9/9/2013 16:26 2 5 15826 0.0316% 0.0
Jz2 2 9/9/2013 16:18 2 0 15410 0.0000% 12.8
Jz2 3 9/9/2013 16:15 2 4 13921 0.0287% 27.7
Jz2 4 9/9/2013 16:06 2 3 14028 0.0214% 50.8
J2 5 9/9/2013 16:02 2 5 14510 0.0345% 60.8
Jz2 6 9/9/2013 15:37 2 4 13767 0.0291% 73.2
Jz2 7 9/9/2013 16:35 2 2 12780 0.0156% 98.4
J2 8 9/9/2013 16:30 2 3 12959 0.0231% 115.8 0.0230%
J3 k| 9/8/2013 16:30 2 3 15950 0.0188% 0.0
J3 2 9/9/2013 16:26 2 1 15398 0.0065% 12.8
J3 3 9/9/2013 16:18 2 0 14110 0.0000% 27.7
J3 4 9/9/2013 16:15 2 3 14013 0.0214% 50.8
J3 5 9/9/2013 16:06 2 1 14341 0.0070% 60.8
J3 6 9/9/2013 16:02 2 2 13833 0.0145% 73.2
J3 7 9/9/2013 15:37 2 1 12957 0.0077% 98.4
J3 8 9/9/2013 16:35 2 2 12909 0.0155% 115.8 0.0114%
J4 1 9/9/2013 16:35 2 1 15632 0.0064% 0.0
J4 2 9/9/2013 16:30 2 3 15274 0.0196% 12.8
J4 3 9/9/2013 16:26 2 4 13967 0.0286% 27.7
J4 4 9/9/2013 16:18 2 1 14190 0.0070% 50.8
J4 5 9/9/2013 16:15 2 2 14844 0.0135% 60.8
J4 B 9/9/2013 16:06 2 4 13609 0.0294% 73.2
J4 7 9/8/2013 16:02 2 2 13510 0.0148% 88.4
J4 8 8/9/2013 15:37 2 1 13221 0.0076% 115.8 0.0159%
Page 6 of 6 Page 6
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Beta X-talk
LB4100
Al
A2
A3
A4
B1
B2
B3
B4
C1
c2
C3
Ca
D1
D2
D3
D4
E1
E2
E3
E4
F1
F2
F3
F4
Gi1
G2
G3
G4
H1
H2
H3
H4
I
12
13
14
Ji
J2
J3
J4

Cal Date
AD
9.353001E-05
1.570367E-04
1.202206E-04
#N/A
1.456034E-04
1.341828E-04
1.155254E-04
1.506418E-04
2.044153E-04
1.138083E-04
1.129259E-04
1.043312E-04
8.689356E-05
1.045736E-04
B8.724951E-05
1.305176E-04
8.237656E-05
1.811099E-04
1.259785E-04
1.323747E-04
1.503509E-04
9.588521E-05
1.112823E-04
1.152256E-04
9.194161E-05
1.746224E-04
2.261869E-04
1.557435E-04
1.626625E-04
1.391198E-04
1.935363E-04
1.164522E-04
2.005754E-04
1.009908E-04
1.411043E-04
1.195075E-04
1.566268E-04
2.300329E-04
1.141924E-04
1.586973E-04

10/1/2013 Exp Date

Al

A2

9/30/2014
A3

Ad
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